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DEPARTMENT OF THE NAVY 
OFFICE OF NAVAL RESEARCH 
8 0 0  NORTH QUINCY STREET 
ARLINGTON. VA 22217-5660  IN REPLY REFER TO 

11010 
Ser 911160 
17 Aug 94 

From: Chief of Naval Research 
To: Chief of Naval Operations (N44) 

Subj: 1995 BASE REALIGNMENT AND CLOSURE (BRAC) DATA CALL 
NUMBER TWELVE 

Ref (a) CNO Itr 11000 Ser N44114U594484 of 07 Apr 94 
(b) CNO ltr 11000 Ser N44114U594572 of 17 May 94 

Encl: (1) NRL Data Call Number Twelve with Certifications 

1. Enclosure (1) provides information and certification required by reference (a) and amended by 
reference @). 

2. The ONR point of contact is Mr. Frederick C. Esposito who may be reached on 

MARC PELAEZ 
Rear A d m i r a l ,  USN 

DCN 368



- - cerere~ce: SEZNAV XCT2 llOO0 dtd 8 Dec 9 3  

a---.-T---G w: *-- C 
, - -  ~ 3 1 1 ~ ~  sez forth by the Secrerary o, the . - ~GET,:-, - C '  ~zrso~rizl cr ~ n e  De~crzrnent of the Navy, unifc-med and clv:ilzn, - 

wkc sro'it:ie ir,fcmarion for use in the SR9C-95 process are . - 
re;xire5 te provide a slgnee certification tha: states "I cerrlzy 
*;-4- 

. - ,.I=, :he ~n=or;nazior. conreine2 herein is acccrate and corr.plf-ze z c  
- - =  ,;.- 5es: cf my knowledge an2 belief." 

rn ' . - ,ne si:z:cg of zkis cer==ricazion constitutes s re2resentat:2x 
L i = -  

. - . - + - ,-.-- ~ = = L I Z ~ - -  . - n ~  cfficizl has reviewed the ~n=ormatioc an5 - - =,=her (1) 2ersonaliy vccches for ics accuracy and compieteness . - .  
c r  ( 2 :  k~~ >CSS~SS~OZ cf, azd is relying upor,, e cer=irlcaz:or. . . C"-m. . -pC 
,A=,,L,- 2:. e czr.FeEeni schrdinate . 

. - .  . -  - .  r= I;. . y."".' 3. ,= 
. - ,,,,. I . r - . ,  . - 4 L . . C L ~  lr. ~o:L?L- z.=zi-iity generating ~r,rormaricn for the 

- - .m - -  =.-.-----:= ;rz=ess m s ~  cerzlfy that information. Zn=losure (11 is 
. . .  . -,-m..r; =-.- 7 7 - 7  

. - .  ,-, ,,-, -,- -,.,- -:152al czrz:=lcations ar,d may be dxplicace6 zs 
nesesscr; , . , Y C L  zrt 5irzzze5 - .  to maintain those certifications a: 
ys-Jr ac:;l-:-,y for auzl: 3Erscses. For purposes of this 

. - .  . , 
p=,-- - - 7  -= - 7 m- c.-,='=* , ,-,,,,,,, L,,. ,..-,,, rhe ccrnander of tho accivlty will begir Che . - .  zcrz:r:ca=icn zrccess . an5 - esch reporting senior in the Chain of 
P ,crnan5 . - ,  re7:itwinc rhe ~zicmation will also s l ~ z  this 
-=.-a. -. -- - - . . L-----,,c,lon sheet. T - 1 s  sheet must remain ar~acned tc this - .  
2sckage ZEZ ~e fsrwarQed u~ ine Chain of Commaxd. Copies mus= be . . rezain~S 5~~ each lev21 ;C =he Chain of CommanC for audit 
z'~rzcs3s. - - 
- 

7 = w -  - =,,. - 7.c 4 -; - l ,:,, ,,,, oxr~ztior. rcntained herein is accurate and 
csr.alsr@ tz  he besc cf mq. kzowledge and belief. 

&/a Y 
P:-L-?1Z (D1esse Eype of print) Signature 1 



4 - 
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- in certify that the information herein is accurate and com2lete 
to the best of my knowledge and belief. 

MAJOR CLAIMANT LEVEL 

MARC PELAEZ - 
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CHIEF OF NAVAL RESEARCH 

Tlcie 

OFFICE OF NAVAL RESEARCH 

Acz lvi ty 

I certify that the information contained herein is accurate and 
complete to the best of my knowledge belief. 

DEPUTY CHIEF OF NAVAL OPERATIONS (LOGISTICS) 
DEPUTY CHIEF OF STAFF (INSTALLATIONS & LOGISTICS) 
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DEPARTMENT O F  THE NAVY 
i"'" 

OFFICE O F  NAVAL RESEARCH - \ 
800 NORTH QUINCY STREET 
ARLINGTON. VA 22217-5660 IN REPLY REFER TO 

11010 
Ser 911272 
25 Aug 94 

From: Chief of Naval Research 
To: Chief of Naval Operations (N44) 

Subj: 1995 BASE REALIGNMENT AND CLOSURE (BRAC) DATA CALL 
NUMBER TWELVE CLARIFICATION ANSWERS 

Ref: (a) ONR ltr 11010 Ser 91/160 of 17 Aug 1994 
(b) Uncertified NRL BRAC Data Call Twelve of 27 July 1994 
(c) BSAT Memo 3 June 1994 

Encl: (1) Naval Research Laboratory Data Call Twelve 
Clarification letter 1001-188 of 8 Aug 1994 with 
Certifications 

(2) BSAT Facsimile of 4 Aug 1994 

1. Enclosure (1) forwards responses to questions in enclosure 
(2) about references (a) and (b), with required certifications. 
Enclosure (2) was facsimiled by the BSAT direct to NRL, by- 
passing both N44 and ONR. Enclosure (1) does not comply with 
format in reference (c) because the original response to the Data 
Call, references (a) and (b), did not have numbered pages. The 
BSAT questions and the NRL responses are annotated by section and 
paragraph providing the ability to accurately insert the 
additional information in the correct location in reference(a). 

The ONR point of contact 
reached on 703-696-4613. 

is Mr. Frederick C. Esposito who 

F1ARC PELA 

Rlf a 
8 AUG 1994* 



BXZ-C-95 CERTIFICATION 

bt-hki = 4 
FkZerence: SECNAV NOTE 11000 dtd 8 Dec 93 

I:n accordance with policy set forth by the Secretary of the Navy, 
personnel of the Department of the Navy, uniformed and civilian, 
who provide information for use in the BRC-95 process are 
required to provide a signed certification that states "I certify 
that the information contained herein is accurate and complete to 
the best of my knowledge and belief." 

:'he sicning of this certification constitutes a representation 
t.hac the certifying official has reviewed the information and . . eltner (1) personally vouches for its accuracy and completeness 
or ( 2 )  has ?ossession of, and is relying upon, a certification 
exlcute2 by a competent subordinate. 

Ekch indivi6unl in your activity generating information for the 
33-A-C-95 process must certify that information. Enclosure (1) is 
:;rovided for individual certifications and may be duplicated zs 
ri2cessary. You are directe? to mzintain those certifications at 
yocr activity for audit purposes. For purposes of this 
cartification sheet, the commander of the activity will begin the 
certification process and each reporting senior in the Chain of cow-- ~ . ~ , , = n d  reviewing the information will also sign this 
certification sheet. This sheet must remain attached to this 
pzckage and be forwarded up the Chain of Command. Copies must be 
retained by each level in the Chain of Command for audit 
curposes. 

I certify the information contained herein is accurate and 
coin2lete to the best of my knowledge and belief. 

ACTIVITY COFG?iNDER 

- ~ t a l n r d  M. Cass idy,  USN 
NP,hlIS (Please type of print) 

- Command  in^ O f f i c e r  

Signature ff 
8 / 8 / 9 4  

Date 

- Washington. DC 20375-5320 
Activity 
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I certify that the information contained herein is accurate and 
complete to the best of my knowledge and belief. 

NEXT ECHELON LEVEL (if a~plicable) 

NAME (Please type or print 

Title 

Signature 

Date 

Activity 

I certify that the infoxmation contained herein is accurate and 
complete to the best of my knowledge and belief. 

NEXT ECHELON LEVEL ( i f  e~~licable) 

NAKE (Please type of print 

Title 

Signature - -- ~ 

Date 

Activity 

In certify that the information herein is accurate and complete 
to the best of my knowledge and belief. 

MAJOR CLAIMANT LEVEL 

MARC PELAEZ 
NAMZ (Please type or print 

CHIEF OF NAVAL RESEARCH 
T i t l e  

OFFICE OF NAVAL RESEARCH 

Activity 

I certify that the information contained herein is accurate and 
complete-to the best of my knowledge belief. 

DEPUTY CHIEF OF NAVAL OPERATIONS (LOGISTICS) 
DEPUTY CHIEF OF STAFF (INSTALLAT-ONS & LOGISTICS) 

W. A. EARNER .! /iL 
\- 

NAME (Please type .bf print Signature 

Title Date 



' DEPARTMENT OF THE NAVY 
NAVAL RESEARCH LABORATORY 

WASHINGTON. D.C. 203755320 IN REPLY REFER T O  

1001-188 
8 Aug 94 

From: Commanding Officer, Naval Research Laboratory 
To: Base Structure Analysis Team (Attn: CDR T. S. Evans) 

Via: Chief of Naval Research 
Chief of Naval Operations (N44) 

Subj: 1995 BASE REALIGNMENT AND CLOSURE (BRAC) AMENDMENT' TWO TO 
DATA CALL TWELVE - NAVAL RESEARCH LABORATORY 

Ref: (a) BSAT Fax memo of 4 Aug 94 

Encl: (1) 
(2) 
(3) 
(4 
(5) 
(6) 
( 7  
(8) 
(9) 
(10) 
(11 
(12 
(13 

Revised Avionics CSF Table 3.4.1 
Revised Space Satellites CSF Section 3.0 
Revised Space Satellites CSF Section 3.4.1 
Revised Airborne C41 CSF Response 
Revised Ground-Based C41 CSF Response 
Revised Electronic Devices CSF Section 3.0 
Revised Electronic Devices CSF Section 3.4.1 
Revised Environmental Sciences CSF Section 3.0 
Revised Environmental Sciences CSF Section 3.4.1 
Revised Environmental Quality CSF Section 3.0 
Revised Environmental Quality CSF Section 3.4.1 
Revised Advanced Materials CSF Section 3.0 
Revised Advanced Materials CSF Section 3.4.1 

1. BRAC-95 Data Call #12 requested that the Naval Research 
Laboratory indicate its capability to perform certain common 
support functions. NRL responded with capability statements in 
the areas of Avionics, Space Systems, C4 I, Electronic Devices, 
Environmental Sciences, Environmental Quality, and Advanced 
Materials. In preparing this revised submission, statements have 
been made in each section about the relationships and 
interconnectivity of each CSF with other functions in support of 
the overall NRL mission. There is, however, some danger in losing 
"the forest for the trees" as one reviews the individual BRAC Data 
Call 12 submissions. NRL was established at the recommendation of 
Thomas Edison, who argued that "the Government should maintain a 
great research laboratory, jointly under military and naval and 
civilian control. In this could be developed the continually 
increasing possibilities of great guns, the minutia of new 
explosives, all the technique of military and naval progression." 
Edison believed that the mobilization of science and invention in 
this research laboratory was the key to developing good weapons. 
He stated: "When the time came, if it ever did, we could take 
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advantage of the knowledge gained through the research work and 
quickly manufacture in large quantities the very latest and most 
effective instruments of warfare." The essential idea proposed by 
Edison and embodied by NRL was to bring together, in one location, 
individuals from a wide variety of disciplines, each contributing 
specialized knowledge. The ensemble knowledge base at NRL 
provides each employee access to skills and facilities which 
greatly increase their capacities. As a result of the co-location 
of expertise, NRL can rapidly organize team efforts for specific 
tasks and bring together a greater range of skills and knowledge 
than any single individual or any more narrowly focused 
organization. This capability has served the nation well over the 
past 70 years. It must be remembered, however, that the essential 
ingredient of the Naval Research Laboratory is the co-location of 
a multitude of science and technology disciplines. This will 
inevitably lead to the Naval Research Laboratory having organic 
capabilities which provide expertise in areas that are also 
possessed by more narrowly-focused organizations. The concept of 
the Naval Research Laboratory requires this. If one begins to 
strip out various subsets of the disciplines represented at NRL, 
one destroys the concept upon which the Laboratory was founded. 
It is the synergy amongst the various co-located disciplines at 
NRL that is the true contribution of NRL. This synergy must be 
preserved if the Laboratory is to have any meaning or any place in 
naval and defense RcD.  

2. The following additional detailed information is submitted in 
response to reference (a). 

3.  QUESTION 2.2 

Actual Workyears peak in FY91 is listed as 4909, but in the 
table in Questions 2.1 it is listed as 4090. Which is correct? 

ANSWER - 4909 is correct. 
4. A V I O N I C S  

Your resDonse addresses the "Avionics" CSF. This needs to be 
further broken out to "Fixed Wina ~vionics" and "Rotary Wing 
Avionics." All auestions in Section I11 must be answered for each 
common suDDort function you ~erform. 

RESPONSE: The preponderance of the effort in this CSF is in 
support of fixed wing applications. Some of the products of this 
effort will be applicable to rotary wing as well as fixed wing 
aircraft. Effort directly attributable to rotary wing avionics is 
insignificant compared to the total. 



5. AVIONICS QUESTION 3.0 

I n  a d d i t i o n  t o  d e s c r i b i n g  t h e  major c a p a b i l i t i e s  a t  your  
a c t i v i t y  c o n t r i b u t i n g  t o  t h e  common support  func t ion  for which you 
are responding, t h e  ques t ion  asks  you t o  d e s c r i b e  any r e l a t i o n s h i p  
and i n t e r c o n n e c t i v i t y  wi th  o t h e r  func t ions  (common or o the rwi se )  
i n  suppor t  of  t h e  o v e r a l l  a c t i v i t y .  Your response addressed t h i s  
t o  some e x t e n t  i n  a genera l  manner; however, t h e  ques t ion  i s  t o  be 
answered f o r  each CSF. P lease  provide response by each CSF. 

RESPONSE: See Response 3 above. There i s  no p r a c t i c a l  way 
t o  s e p a r a t e  o u t  t h e  r e l a t i v e l y  small amount of e f f o r t  devoted t o  
r o t a r y  wing a i r c r a f t  avionics .  

6. AVIONICS QUESTIONS 3.1-3.5 

Answer each ques t ion  f o r  each CSF i n  which you are performing 
work. 

RESPONSE: See previous  response.  

7. AVIONICS OUESTION 3.4.1 

The q u e s t i o n  a s k s  you t o  " d e s c r i b e  major  f a c i l i t i e s  a n d  
equipment t o  suppor t  each CSF." The q u e s t i o n  f u r t h e r  a s k s  "If 
t h e  f a c i l i t i e s  and equipment  a r e  s h a r e d  w i t h  o t h e r  
f u n c t i o n s ,  i d e n t i f v  t h o s e  f u n c t i o n s  and t h e  percentacre of 
t o t a l  t i m e  used bv each of t h e s e  f u n c t i o n s . "  (Note:  The 
response  t o  SPACE does a good job of a l l o c a t i n g  percen tage  usage 
t o  CSF).  

RESPONSE: See e n c l o s u r e  ( 1 ) . The remaining pe rcen tage  o f  
u t i l i z a t i o n  of i t e m s  marked w i t h  a s i n g l e  a s t e r i s k  i s  devoted t o  
sh ipboard  e l e c t r o n i c  war fa re  system development. The remaining 
percen tage  of u t i l i z a t i o n  for  fac i l i t i es  denoted by t w o  asterisks 
supports  t h e  e l e c t r o n i c  devices  CSF. 

8. Following AVIONICS a u e s t i o n  3.5, t h e r e  are 21 pages of "3.4.1 
MAJOR EQUIPMENT AND FACILITIES." They are a d d i t i o n a l  in format ion  
on t h e  fol lowing:  Organometal l ic  VPE, O p t i c a l  C h a r a c t e r i z a t i o n  
F a c i l i t y ,  E l e c t r o n i c  P r o p e r t i e s  F a c i l i t y ,  E p i c e n t e r  F a c i l i t y ,  
Microwave Technology F a c i l i t y ,  Magnet ic  Resonance F a c i l i t y ,  
Op t i ca l  P r o p e r t i e s  F a c i l i t y ,  C r y s t a l  Growth F a c i l i t y ,  Far  I n f r a r e d  
Spectroscopy F a c i l i t y ,  and R e l i a b i l i t y  F a c i l i t y .  These do  no t  
c o r r e l a t e  t o  t h e  f a c i l i t i e s  l i s t e d  i n  response t o  q u e s t i o n  3.4.1 
for  ~ v i o n i c s .  A r e  t h e y  p a r t  of t h e  Avionics  response?  I f  so ,  
they need t o  be l i s t e d  i n  t h e  response t o  3.4.1. 

RESPONSE: The a b o v e - l i s t e d  f a c i l i t i e s  be long  i n  Part D ,  
E l ec t ron ic  Devices. 
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9. AVIONICS OUESTIONS 3.5.2, 3.5.3 

Please provide a response to these questions, for each CSF in 
which you are performing work. Citing Data Call #4 is not 
acceptable. 

RESPONSES: 

a. 3.5.2: NRL has 11.2 acres available for unrestricted 
expansion located at its Chesapeake Bay Detachment. Parking 
would have to be included as part of any expansion project. 
Utilities, while available, are aged and would be required to 
be upgraded to accommodate any expansion. 

The building space (class 2 property) currently available 
for growth opportunities at the NRL DC site, either constrained 
or unconstrained, represents a total of multiple small areas 
located throughout the Laboratory which cannot be effectively 
utilized by any other functions other than the primary occupant 
of the facility. It is important to note, however, that NRL 
facilities can be re-configured, e.g., demolished and rebuilt, 
altered, fitted with capital equipment, etc. to accommodate new 
or expanded mission assignments. However, accurate 
quantification of the maximum amount of space available for 
expansion is not practical without the benefit of revised 
mission/program planning guidance. For planning purposes, a 
rough order of magnitude estimate of the minimum class 2 space 
available for expansion is 10 percent. This would involve 
minimal reconfiguration. 

b. 3.5.3: Utility service capacities are depicted in the 
following table: 

Off Base Long Normal Steady Peak 
On Base Capacity Term Contract State Load Demand 

Electlrical Supply N /A 
( KWH :I 

54,000 KWH 13,098 KWH 17,280 KWH 

Natural Gas ( C F E ) ~  N/A 2,961 CFH 141 CFH 1,868 CFH 

Sewage ( GPD ) N/A Unlimited 847,583 GPD 1,017,100 GPD 

Potable Water (GPD N/A 9,740,978 GPD 1,118,911 GPD 1,342,693 GPD 

Steam (PSI & l b / ~ r ) ~  190,000 lb/Hr N/A 116,000 lb/Hr 125,000 lb/Hr 

1 The availability of natural gas is controlled by the Washington 
Gas Light Company. It cannot be relied on as a primary fuel. 

2 Production plant owned by PWC, Washington. 



10. SPACE QUESTION 3.1.5: T h i s  q u e s t i o n  a s k s  f o r  " n e a r b y  
o r g a n i z a t i o n s  which f a c i l i t a t e  accompl ishing or per forming  your  
miss ion ."  P l e a s e  l i s t  and d e s c r i b e  t h e  impor tance  o f  any such  
o rgan i za t i ons  f o r  each CSF (up t o  f i v e  p e r  CSF). 

ANSWER: There  are no nea rby  o u t s i d e  o r g a n i z a t i o n s  whose 
l o c a t i o n  f a c i l i t a t e s  accomplishing t h e  Space CSF effort .  

11. SPACE 

Enclosure ( 2 )  i s  a r ev i s ed  Sec t ion  3.0 f o r  t h e  Space Satellites 
CSF. E n c l o s u r e  ( 3 )  i s  a r e v i s e d  S e c t i o n  3.4.1 f o r  t h e  Space  
Satellites CSF. 

All auestions in Section I11 must be  answered f o r  e a c h  
common suDDort f u n c t i o n  vou verform. You l i s t  Airborne  and Fixed 
Ground. P l ea se  provide  s e p a r a t e  responses f o r  each CSF. 

RESPONSE: See e n c l o s u r e s  ( 4 )  and ( 5 ) .  

13. ELECTRONIC DEVICES 

See  r e v i s e d  s e c t i o n  3.0 f o r  t h e  E l e c t r o n i c  Devices  CSF i n  
enc losure  ( 6 ) .  

14.  ELECTRONIC DEVICES QUESTION 3.1.5 

Th i s  q u e s t i o n  a s k s  f o r  "nearby o r g a n i z a t i o n s  which f a c i l i t a t e  
a c c o m p l i s h i n g  o r  pe r fo rming  you r  mi s s ion . "  Please l i s t  and 
d e s c r i b e  t h e  importance of any such o rgan i za t i ons  f o r  each CSF (up  
t o  f i v e  p e r  CSF). 

ANSWER: There  are no nea rby  o u t s i d e  o r g a n i z a t i o n s  whose 
l o c a t i o n  faci l i tates t h e  E l ec t ron i c  Devices CSF effort .  

15. ELECTRONIC DEVICES QUESTION 3 . 4 . 1  

The q u e s t i o n  a s k s  you t o  "describe major  f a c i l i t i e s  a n d  
equipment t o  s u p p o r t  each CSF." The q u e s t i o n  f u r t h e r  a s k s  "If 
the facilities and eauivment are shared with other 
functions, identifv those functions and the vercentaae of 
total time used bv each of these functionsw ( N o t e :  The 
response  t o  SPACE does  a good job of  a l l o c a t i n g  percen tage  usage 
t o  CSF). 

RESPONSE: See e n c l o s u r e  (7). 
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16. ENVIRONMENTAL SCIENCES QUESTION 3.0 

T h i s  q u e s t i o n  a s k s  you t o  d e s c r i b e  any r e l a t i o n s h i p  a n d  
i n t e r c o n n e c t i v i t y  w i t h  o t h e r  f u n c t i o n s  (common or o t h e r w i s e )  i n  
suppo r t  o f  t h e  o v e r a l l  a c t i v i t y .  Your response  addressed  t h i s  t o  
some e x t e n t  i n  a g e n e r a l  manner; however, t h e  q u e s t i o n  i s  t o  be  
answered f o r  each CSF. Your response  i d e n t i f i e s  i n t e r c o n n e c t i v i t y  
w i t h  "WEAPONS", "C41w, "SPACE", "TRAINING", AND "ENVIRONMENTAL 
QUALITY". Weapons, C41, and Space need t o  be  f u r t h e r  broken down 
i n t o  a p p l i c a b l e  CSFs ( e . ,  C r u i s e  Missiles, Bombs, ..., 
S a t e l l i t e s , .  . . , Airbo rne  C41, . . . ) p e r  t h e  l i s t i n g  i n  t h e  Data 
C a l l ,  f u r t h e r  a m p l i f i e d  i n  MM-0193-F4, BSAT/JT d t d  2 June  1994. 
P l ea se  provide  response by each CSF. 

RESPONSE: See e n c l o s u r e  ( 8 ) .  

17. ENVIRONMENTAL SCIENCES QUESTION 3.4 .1  

The q u e s t i o n  a s k s  you t o  " d e s c r i b e  major  f a c i l i t i e s  a n d  
equipment t o  s u p p o r t  each CSF." The q u e s t i o n  f u r t h e r  a s k s  "If 
t h e  f a c i l i t i e s  and eauivment  a r e  s h a r e d  w i t h  o t h e r  
f u n c t i o n s ,  i d e n t i f v  t h o s e  f u n c t i o n s  and t h e  vercentaae  of 
t o t a l  t i m e  used  bv each of t h e s e  f u n c t i o n s . "  (Note :  The 
response  t o  SPACE does  a good job of  a l l o c a t i n g  pe rcen t age  usage 
t o  CSF). 

RESPONSE: See e n c l o s u r e  ( 9 ) .  

18. ENVIRONMENTAL SCIENCES OUESTIONS 3.5 .2 ,  3 .5 .3  

P l e a s e  p rov ide  a response  t o  t h e s e  q u e s t i o n s ,  f o r  each  CSF i n  
which you are pe r fo rming  work. C i t i n g  Data  C a l l  #4 i s  n o t  
acceptable .  

RESPONSES 

a. 3 .5 .2  NRL h a s  1 1 . 2  acres a v a i l a b l e  f o r  u n r e s t r i c t e d  
expans ion  l o c a t e d  a t  i t s  Chesapeake Bay Detachment. Park ing  
would have t o  be inc luded  as p a r t  of  any expans ion  p r o j e c t .  
u t i l i t i e s ,  wh i l e  a v a i l a b l e ,  are aged and would be  r e q u i r e d  t o  
be upgraded t o  accommodate any expansion. 

The b u i l d i n g  space  (class 2 p r o p e r t y )  c u r r e n t l y  a v a i l a b l e  
f o r  growth o p p o r t u n i t i e s  a t  t h e  NRL DC site, e i t h e r  cons t ra ined  
o r  uncons t r a ined ,  r e p r e s e n t s  a t o t a l  of  m u l t i p l e  small areas 
located throughout  t h e  Laboratory  which cannot  be e f f e c t i v e l y  
u t i l i z e d  by any o t h e r  func t ions  o t h e r  t han  t h e  primary occupant 
of  t h e  f a c i l i t y .  I t  i s  impor tan t  t o  no t e ,  however, t h a t  NRL 
f a c i l i t i e s  can  be re-conf igured,  e.g., demolished and r e b u i l t ,  
a l t e r e d ,  f i t t e d  wi th  c a p i t a l  equipment, etc. t o  accommodate new 
o r  expanded  m i s s i o n  a s s i g n m e n t s .  However, a c c u r a t e  
q u a n t i f i c a t i o n  o f  t h e  maximum amount o f  s p a c e  a v a i l a b l e  f o r  



expans ion  i s  n o t  p r a c t i c a l  w i thou t  t h e  b e n e f i t  of  r e v i s e d  
mission/program p lanning  guidance. For p lanning  purposes ,  a 
rough o r d e r  of magnitude estimate of t h e  minimum class 2 space 
a v a i l a b l e  f o r  expansion i s  1 0  pe rcen t .  Th i s  would invo lve  
minimal reconf i g u r a t i o n  . 
b. 3.5.3: U t i l i t y  s e r v i c e  c a p a c i t i e s  are d e p i c t e d  i n  t h e  
following table: 

Off Base Long Normal Steady Peak 
On Base Capacity Term Contract State Load Demand 

Electrical Supply N/A 
( K m  

54,000 KWH 13,098 KWH 17,280 KWB 

Natural Gas (CFH) N/A 2,961 CFH 141 CFH 1,868 CFH 

Sewage (GPD) N/A Unlimited 847,583 GPD 1,017,100 GPD 

Potable Water (GPD N/A 9,740,978 GPD 1,118,911 GPD 1,342,693 GPD 

Steam (PSI & l b / ~ r ) ~  190,000 lb/Hr N/A 116,000 lb/Hr 125,000 lb/Eir 

1 The availability of natural gas is controlled by the Washington 
Gas Light Company. It cannot be relied on as a primary fuel. 

2 Production plant owned by PWC, Washington. 

19. ENVIRONMENTAL OUALITY OUESTION 3.0 

I n  a d d i t i o n  t o  d e s c r i b i n g  t h e  major c a p a b i l i t i e s  a t  your  
a c t i v i t y  c o n t r i b u t i n g  t o  t h e  common support  func t ion  f o r  which you 
are responding, t h e  ques t ion  asks  you t o  describe any r e l a t i o n s h i p  
and i n t e r c o n n e c t i v i t y  wi th  o t h e r  func t ions  (common o r  o the rwi se )  
i n  suppor t  of t h e  o v e r a l l  a c t i v i t y .  Your response addressed t h i s  
t o  some e x t e n t  i n  a genera l  manner; however, t h e  ques t ion  i s  t o  be 
answered f o r  each CSF. Please  provide response by each CSF. 

RESPONSE: See enc losu re  ( 1 0 ) .  

20. ENVIRONMENTAL OUALITY OUESTION 3 .2 .1  

Total Personnel l abe led  "Elec t ron ic  Devices". Is t h i s  a typo? 
.- 

ANSWER: Y e s ;  it should read  "~nv i ronmen ta l  Q u a l i t y " .  

21. ENVIRONMENTAL OUALITY QUESTION 3 .4 .1  



The q u e s t i o n  a s k s  you t o  " d e s c r i b e  major f a c i l i t i e s  a n d  
equipment t o  suppor t  each CSF." The q u e s t i o n  f u r t h e r  a s k s  "If 
the facilities and eaui~ment are shared with other 
functions, identifv those functions and the percentaue of 
total time used bv each of these functions." ( N o t e :  The 
response  t o  SPACE does a good job of a l l o c a t i n g  percen tage  usage 
t o  CSF). 

RESPONSE: See enc losu re  (11). 

22. ENVIRONMENTAL QUALITY QUESTIONS 3.5.2, 3.5.3 

P l e a s e  provide a response t o  t h e s e  ques t ions ,  f o r  each CSF i n  
which you are per forming  work. C i t i n g  Data C a l l  #4 i s  n o t  
acceptable.  

RESPONSES: 

a. 3.5.2:  NRL has  11.2 acres a v a i l a b l e  f o r  u n r e s t r i c t e d  
expansion l o c a t e d  a t  i t s  Chesapeake Bay Detachment. Parking 
would have t o  be inc luded  as p a r t  of any expansion p r o j e c t .  
U t i l i t i e s ,  whi le  a v a i l a b l e ,  are aged and would be r equ i r ed  t o  
be upgraded t o  accommodate any expansion. 

The b u i l d i n g  space  (class 2 p rope r ty )  c u r r e n t l y  a v a i l a b l e  
f o r  growth oppor tun i t i e s  a t  t h e  NRL DC site, e i t h e r  cons t ra ined  
or uncons t ra ined ,  r e p r e s e n t s  a t o t a l  of m u l t i p l e  s m a l l  areas 
l o c a t e d  throughout t h e  Laboratory which cannot  be e f f e c t i v e l y  
u t i l i z e d  by any o t h e r  func t ions  o t h e r  than  t h e  primary occupant 
of t h e  f a c i l i t y .  I t  is  important  t o  no te ,  however, t h a t  NRL 
f a c i l i t i e s  can be re-configured,  e.g.,  demolished and r e b u i l t ,  
a l t e r e d ,  f i t t e d  wi th  c a p i t a l  equipment, etc. t o  accommodate new 
o r  expanded m i s s i o n  a s s i g n m e n t s .  However, a c c u r a t e  
q u a n t i f i c a t i o n  of  t h e  maximum amount of  space  a v a i l a b l e  f o r  
expans ion  i s  n o t  p r a c t i c a l  w i thou t  t h e  b e n e f i t  of  r e v i s e d  
mission/program p lanning  guidance. For p lanning  purposes ,  a 
rough o r d e r  of magnitude e s t i m a t e  of t h e  minimum class 2 space 
a v a i l a b l e  f o r  expansion i s  1 0  pe rcen t .   his would i n v o l v e  
minimal reconf igurat ion.  

b. 3.5.3: U t i l i t y  s e r v i c e  c a p a c i t i e s  are d e p i c t e d  i n  t h e  
following t a b l e :  



Off Base Long Normal Steady Peak 
On Base Ca~acity Term Contract State Load Demand 

Electrical Supply N/A 
(KWB') 

54,000 KWH 13,098 KWH 17,280 KWH 

Natural Gas (CFH)l N /A 2,961 CFB 141 CFB 1,868 CFH 

Sewage (GPD) N/A Unlimited 847,583 GPD 1,017,100 GPD 

Potable Water (GPD N/A 9,740,978 GPD 1,118,911 GPD 1,342,693 GPD 

Steam (PSI h l b / ~ r ) ~  190,000 lb/Br N/A 116,000 lb/Hr 125,000 lb/Hr 

1 The availability of natural gas is controlled by the Washington 
Gas Light Company. It cannot be relied on as a primary fuel. 

2 Production plant owned by PWC, Washington. 

23. ADVANCED MATERIALS 

Enclosure (12) is a revised Section 3.0 to the Advanced 
Materials CSF. 

24. ADVANCED MATERIALS QUESTION 3.4.1 

The question asks you to "describe major facilities and 
equipment to support each CSF." The question further asks If 
the facilities and euuivment are shared with other 
functions, identifv those functions and the vercentase 
of total time used bv each of these functions." (Note: 
The response t o  SPACE does a good job o f  a l l o c a t i n g  percentage 
usage to CSF). 

RESPONSE: See enclosure (13). 

25. ADVANCED MATERIALS OUESTIONS 3.5.2, 3.5.3 

Please provide a response to these questions, for each CSF in 
which you are performing work. Citing Data Call #4 is not 
acceptable. 

RESPONSE 

a. 3.5.2: NRL has 11.2 acres available for unrestricted 
expansion located at its Chesapeake Bay Detachment. Parking 
would have to be included as part of any expansion project. 
Utilities, while available, are aged and would be required to 
be upgraded to accommodate any expansion. 



The building space (class 2 property) currently available for 
growth opportunities at the NRL DC site, either constrained or 
unconstrained, represents a total of multiple small areas 
located throughout the Laboratory which cannot be effectively 
utilized by any other functions other than the primary occupant 
of the facility. It is important to note, however, that NRL 
facilities can be re-configured, e.g., demolished and rebuilt, 
altered, fitted with capital equipment, etc. to accommodate new 
or expanded mission assignments. However, accurate 
quantification of the maximum amount of space available for 
expansion is not practical without the benefit of revised 
mission/program planning guidance. For planning purposes, a 
rough order of magnitude estimate of the minimum class 2 space 
available for expansion is 10 percent. This would involve 
minimal reconfiguration. 

b. 3.5.3: Utility service capacities are depicted in the 
following table: 

Off Base Long Normal Steady Peak 
On Base Capacity Term Contract State Load Demand 

Electrical Supply N /A 54,000 KWH 13,098 KWH 17,280 KWH 
(KWH) 

Natural Gas (CFH) N/A 2,961 CFH 141 CFH 1,868 CFH 

Sewage (GPD) N/A Unlimited 847,583 GPD 1,017,100 GPD 

Potable Water (GPD N/A 9,740,978 GPD 1,118,911 GPD 1,342,693 GPD 

Steam (PSI & l b / ~ r ) ~  190,000 lb/Hr N /A 116,000 lb/Hr 125,000 lb/Hr 

1 The availability of natural gas is controlled by the Washington 
Gas Light Company. It cannot be relied on as a primary fuel. 

2 Production plant owned by PWC, Washington. 
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OUESTION 2.2 
Actual Workyears peak in FY91 is listed as 4909 but in the table in Questions 2.1 it is 

listed as 4090. Which is correct? 

A. AVIONICS; 
Your resDonsc addresses the 'Avionics" CSF. This needs to be further broken ou 

I1 

f to 
Fuced Wine Avionics" and " R o w  WInn Avionics " All auestions in Section 111 must 

answered for each common suppart function vou ~trform. 

OUESTION 3.0 In addition to describing the major capabilities at your activity 
contributing to the common support function for which you are responding, the question asks 
you to describe any relationship and interconnectivity with other functions (common or 
otherwise) in support of the overall activity, Your response addressed this to some extent in 
a general manner; however, the question is to be answered for cach CSF. Please provide 
response bv each CSF. 

OUESTIONS 3.1-3.5 Anwer each question for each CSF in which you are performing 
work. 

OUIESTION 3.4.1 The question asks you to "describe major facilities and equipment to 
support-," The question further asks "I4 the facilities and eauiament are shared 
wfth other functions. identihr those hnctions and the percentage of total time used by 
each of these functions" (Note: The tesponse to SPACE does a good job of allocating - - - 
percentage usage to CSF). 

Following question 3.5 there arc 21 pages of "3.4.1 MAJOR EQUIPMENT AND 
FACILITIES". They are additional information on the following: Organometallic VPE, 
Optical Characterization Facility, Electronic Properties Facility, Epicenter Facility, 
-hficrowave Technology Facility, Magnetic Resonance Facility, Optical Properties Facility, 
Crystal Growth Facility, Far Infrared Spectroscopy Facility, and Reliability Facility. These do 
not correlate to the facilities listed in response to question 3.4.lfor Avionics. Are they part of 
the Avionics response? If so, they need to be listed in the Fesponse to 3.4.1. 

OUESTION 3.5.3, 3.53 Please provide a response to these questions, for each CSF in which 
you arc= performing work. Citing Data Call # 4 is not acceptable. 

B. SPACE: 

OUIESTION 3.1.5 This question asks for "nearby organizations which facilitate 
accomplishing or performing your mission". Please list and describe the .importance of any 
such organizations for each CSF, (up to five per CSF). 

C. C4I: All questions in Section III must be answered for cach common support function 
you perform. You list Airborne and Fixed Ground. Please provide seperate responses for 
each CSF. 



OUESTION 3.1.5 This question asks for "nearby organizations which facilitate 
ikcomplishing or performing your mission". Please list and describe the imponmce of my 

' 
such organizations for each CSF, (up to five per CSF). 

VESTIONS 3.2-3.3 Anwer each question for each CSP in which you arc performing 
work. 

OUlESTION 3.4.1 The question asks you to "describe major facilities and equipment to 
support each CSFFn The question further asks "If the facilities and eaui~ment are shared 
wlth other functions. identlfv those hnctions and the wrcentape of total time used by 
each of these functions" (Note: The response to SPACE does a good job of aI1ocating 
percentage usage to CSF). 

QUESTION 3.5.2.3.5.3 Please provide a nsponsc to these questions, for each CSF in which 
you are performing work. Citing Data Call # 4 is not acceptable. 

D. ELECTRONIC DEVICES: 

O W T I O N  3.1.5 This question asks for "nearby o r g ~ a t i o n s  which facilitate 
accomplishing or performing your missioo". Please list and describe the importance of any 
such organizations for each CSF, (up to five per CSF). 

OUESTION 3.4.1 The question asks you to "describe major facilities and equipment to 
support each CSF." The question further asks "If the facilities and etlui~ment are shared 
wlth other hnctlons, identify those fhnctions and the wrcentape of total time usedby 
each of these fhnctions': (Note: The response to SPACE does a good job of allocating 
percentage usage to CSF). 

E. ENVIRONMENTAL SCIENCE: 

OUESTION 3.0 This question asks you to describe any relationship and interconnectivity 
with other functions~common or otherwise) in suppo~ of the overall activity. Your response 
addressed this to some extent in a general manner; however, the question is to be answered 
for each CSF. Your response identifies interconnectivity with "WEAPONS", "C4IW, "SPACE", 
"TRAINING", and " ~ V I R O ~ T A L  QUALITY". Weapons, C41, and Space need to be 
further broken down into applicable CSFs (ie. Cruise Missiles, Bombs . . , Satellites, . , , 
Airborne C41, ...) per the listing in the Data Call, further amplified in MM-0193-F4, BSAT/JT 
dtd 2 June 1994. Please provide response by each CSF. 

QUESTION 3.4.1 The question asks you to "describe major facilities and equipment to 
support each CSF," The question further asks "If tbe facilities and ecluilpment are shared 
with other Punctions. identiffi those functions and the mrcentage of total time used bv 
each of these functions" (Note: The response to SPACE does a good job of allocating 
percentage usage to CSF). 

OUESTION 35.2, 3.5.3 Please provide a response to these questions, for each CSF in which 
you are performing work. Citing Data Call # 4 is not acceptable. 



ENVIRONMENTAL OUALITY; 
r 

QUESTION 3.0 In addition to describing thc major capabilities at your activity 
contributing to the common support function for which you are responding, the question asks 
you to describe any relationship and interconnectivity with other functions (common or 
otherwise) in support of the overall activity. Your response addressed this to some extent in 
a general manner; however, the question is to be aaswered for each CSF. Please provide 
response by cach CSF. 

QWESTION 3.21 Total Personnel labeled lWctronic Devicestt. Is this a typo? 

OUESTION 3.1.1 The question asks you to "describe major facilities and equipment to 
support each CSF." The question further asks "If the facilities an- 
with other functfons, (dent& those fbnctions and the uercentaee of total time used bv 
each of these functions" (Note: The response to SPACE does a good job of allocating 
percentage usage to CSF). 

OUESTION 3.5.2.35.3 Please provide a response to these questions, for each CSF in which 
you are performing work, Citing Data Call # 4 is not acceptable. 

G. ADVANCED MATlEIUAILS: 

OUESTION 3.4.1 The question asks you to "describe major facilities and equipment to 
support each CSF." The question further asks "If the facilities and esuipment are shared 
with other hnctions. identifk those functions and the ~ercentane of total time used bv 
each of these functions" (Note: The response to SPACE does a good job of allocating 
percentage usage to CSF). 

OUESTION 3.5.2, 3.53 Please provide a response to these questions, for cach CSF in which 
you arc performing work. Citing Data Call 1 4 is not acceptable, 



DEPARTMENT OF THE NAVY 
OFFICE O F  NAVAL RESEARCH 
800 NORTH QUINCY STREET 
ARLINGTON. VA 22217-5660 IN REPLY REFER TO 

11010 
Ser 911279 

1 September 1994 

From: Chief of Naval Research 
To: Chief of Naval Operations (N44) 

Subj: 1995 BASE REALIGNMENT AND CLOSURE (BRAC) DATA CALL NUMBER 
TWELVE CERTIFICATION ANSWERS 

Ref: (a) Uncertified advance copy NRL BRAC Data Call Twelve 
Certification Answers-Revised of 19 Aug 94 

(b) ONR ltr 11010 Ser 911272 of 25 Aug 94 
(c) Uncertified advance copy of NRL BRAC Data Call 

Twelve Certification Answers of 8 Aug 94 
(d) BSAT memo of 3 Jun 94 

Encl: (1) Naval Research Laboratory Data Call Twelve 
Certification Revision with Certifications 

(2) BSAT Facsimile of 15 Aug 94 

1. Reference (a) forwarded to BSAT an uncertified copy of 
enclosure (1) in response to enclosure (2). Enclosure (1) 
forwards the required certified copy of reference (a). 

2. Enclosure (2) was facsimiled by the BSAT directly to NRL, 
bypassing both N44 and ONR, and as a result, BSAT reviewed 
reference (c) before completion of the ONR certification. 
Reference (b) corrected most of the administrative errors cited 
in enclosure (2) about reference (c) not complying with the 
format in reference (d) . Reference (a) and enclosure (1) correct 
the remaining errors cited and provided additional information 
requested by enclosure (2). 

3. The ONR point of contact is Mr. Frederick C. Esposito who may 
be reached on 703-696-4613. 



I c e r t i f y  that t h e  information contained herein is accurate and 
complete t o  the best of my knowledge and belief. 

NEXT ECHELON LEVEL (if aoplicable) 

NAME (Please type or print 

Title 

Signature 

Date 

Activity 

I certify that the infomation contained herein is accurate and 
complete to the best of my knowledge and belief. 

NEXT ECHELON LEVEL (if ao~licable) 

NAEE (Piease type of print Siwature 

Title Date 

Activity 

In certify that the information herein is accurate and complete 
to the best of my knowledge and belief. 

MAJOR CLAIMANT L 

MARC PELAEZ 
Nw (Please type or print 

CHIEF OF NAVAL RFSEARCH 
Title Date I 

OFFICE OF NAVAL RESEXRCH 

Activity 

I certify that the information contained herein is accurate and 
ccrn?lete-to the best of my knowledge belief. 

DEPUTY CHIEF OF NAVAL OPERATIONS (LOGISTICS 1 
DEPUTY CHIEF OF STAFF (INSTALLAT-3N 

J. B. GREENE, JR. 

~vAME (Please type of print 
ACTING 

T i t l e  Date 
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BZAC- 95 CERTIFICATION 

Reference: SSCNN NOTE 11000 dtd 8 Dec 93 

In accordance with policy set forth by the Secretary of the Navy, 
personnel of the Department of the Navy, uniformed and civilian, 
who provide information for use in the BRA-C-95 process are 
required to provide a signed certification that states "I certify 
that the info-mation contained herein is accurate and complete to 
the best of my knowledge and belief." 

rn ,ne . signing of this certification constitutes a representation 
t h a ~  the certifying official has reviewed the information and . . 
eltner (1) personally vouches for its accuracy and completeness 
or ( 2 )  has possession of, and is relying upon, a certification 
execute? by z competent subordinate. 

Each individuel in your activity generating information for the 
3 7 h - 5 5  process must certify that information. Enclosure (1) is 
srovided for individual cer~ifications and may be duplicated as 
nzcessary. You are directs2 to nzintain those certifications at 
your activity for audit purposes. For purposes of this 
csrcification sheet, the commander of the,activity will begin the 
certification process and each reporting senior in the Chain of 
Corrz~and reviewing the information will .also sign this 
Czriific~tion sheet. Tnis sheet must. remain attached to this 
pickage and be forwerded up the Chain of Command. Copies must.be 
retzined by each level in the Chain of Command for audit 
purposes. 

I certify the information contained herein is accurate and 
con2lete to the best of my knowledge and belief. 

ACTIVITY COFY.??LNDER 

NPNB (Please type of print) 

Title J '  

signature , 
- 

Date 
r 1 1  , 1 

Activity 

1 :9 AUG A 



DEPARTMENT OF THE NAVY 
NAVALRESEARCHLABORATORY 

WASHINGTON. D.C. 203755320 IN REPLY REFER TO 

1001-195 
19 Aug 94 

From: Commanding Officer, Naval Research Laboratory 
To : Base Structure Analysis Team (Attn: CDR T. S. Evans) 

Via: Chief of Naval Research 
Chief of Naval Operations (N44) 

Subj: 1995 BASE REALIGNMENT AND CLOSURE (BRAC) AMENDMENT THREE 
TO DATA CALL TWELVE - NAVAL RESEARCH LABORATORY 

Ref: (a) BSAT fax memo of 15 Aug 94 
(b) CNO ltr Ser N44C1/4U594615 of 3 Jun 94 
(c) BSAT fax memo of 4 Aug 94 

Encl: (1) Subject submission 

1. Enclosure (1) is submitted in response to reference (a). In 
some instances we were unable to comply with guidance on 
pagination, since the pagination of the original submission was 
mistakenly and irrevocably changed during the preparation of 
amendments one and two. In accordance with references (a), (b) 
and (c), Sections A (Avionics), B (Space), and C (C4I) have each 
been divided into separate CSFs, which required the complete 
replacement of virtually all pages containing text or data of 
previous submissions of these sections. 

2. All photos originally included in the Avionics section, except 
that of the Seeker Simulation Lab, should now be attached to Part 
Al, Fixed-Wing Avionics. The Seeker Simulation Lab photograph 
should be moved to Part A2, Rotary-Wing Avionics. 

3. In response to question 3.5.2 of reference (a): 

a. The response in the Electronic Devices CSF has been 
modified to be consistent with other submissions. 

b. No vacant acreage is available at the NRL Washington 
site. NRL has for several years been implementing a 
long-range plan to repair and refurbish a number of the 
higher-quality older buildings at the DC site. This 
effort will not be completed for another six to eight 
years. At that point, demolition of lower-quality 
structures could make areas of the Laboratory available 
for new construction. Until that time, however, new 
populations of personnel (up to 10 percent of current 
population) could only be accommodated through minor 
reconfiguration of existing facilities. 

Acting 

1 3  AUG 19%~ 



BASE REALIGNMENT AND CLOSURE 
DATA CALL 12 

Naval Research Laboratory 
Amendment 3 
Contents 

section 11: Revised 8 Aug 94 (1 page) 

Section 111: A. Air Vehicles 
A1 Fixed Wing Avionics, revised 17 Aug 94 

(pages AIR-A12aR) 
A2 Rotary-Wing Avionics, new section 

17 Aug 94 (pages A12bR-A12hR, plus 3 photos) 

B. Space 
B1 Satellites, revised 17 Aug 94 (pages B1R-BlOR) 
B2 Ground Control Systems, revised 17 Aug 94 

pages B11R-B17R 

C. C41 
C1 Airborne C41, revised 17 Aug 94 (pages C1R-C7R) 
C2 Groundbased C41, revised 8 Aug 94 

(pages C8R-C13R) 

D. Electronic Devices, revised 8 Aug 94 
(pages Dl-D54) 

E. Environmental Science, revised 17 Aug 94 
(pages El-E18R) 

F. Environmental Quality, revised 8 Aug 94 
(pages F1-F13aR) 

G. Advanced Materials, revised 8 Aug 94 
(pages G1R-G6) 

1 '9 AUG 1994 



Department of the Navy 
Base Structure Analysis Team 

BSAT 
Facsimile Transmission 

Cover Sheet 

Date: 15 AUGUST 1994 

From: CDR SCOTT EVANS / r /2 aj '' MIAe Coqe 
Oflice: (703) 681 -0478 
Fax: (703) 756-21 74 

To: Name: BOB DOAK 
Org: NRL. 
Office: ARL 
F a :  202-404-7728 

Me-age The attached cdrifiationr to Date Call 12, Laboratory Joint 
Cross-Service responses are required. Respon~  must be cerWled 
through the Chainof-Command and be wnfigumd in accordance with 
Navy BRAC policy and procedures. An advance copy of your response 
should be FAXed to the ebove NLT COB 17 August 1994. 

Thanx Scott 

- - - -  
Fa. * 

Number of Pages (includ k s M ~ . ~ e - h m  *z---'-- c t N m s r ~ ~ ~ ~ ~ n o N  
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NAVAL RESEARCH LABORATORY, WASHINGTON, DC 
( Advance Copy dated 8 August 94 phrs FAX of 9 August 94 wl encloourta 4&5 ) 

G E m u L  
Yaur 8 August lcncr provided rcspomer in the form of utacbed change p a p  u well u 

corm~cnt~ tevlring previous hppr statm~%U. Changes b done in ~ ~ o r d z a E e  with Navy 
BRAC policy and procedures. l l i s  mpks camp&@ replacement of pugts with the 
replacement pngc number mkcd with m .RW after it phu tbc revision date on tach change 
page for all changes made to the data crll response. Piease submit change pages for all 
~ e r / c o m c r i o ~  m facilitate our coafipuratiuon control. Cht i f kd  copy must fallow 
correct procedure. 

Ait V c W ,  Raary, Avionics nust be b m h  out. Your re~ponsc that then is no 
practical way to separate out tk relatively mall amount of effort is not acceptable. This 
needs to be done to the hest of your ability. and your resporrsc footooted to amtate tht 
method for estimating it, if ~ecessuy,  to mctt c t r t i fhkn  mpimm~. Section III MpdC to 
be fiUeO out hi5 ulsby-. 

Under CSF Space Systems,Ground Coatro1 Systems you l istWLa~ch Vehicle Propulsion 
Technology Developmeat'. Arc you p c r f ~ n g  work tbPt falls fa the Space Sysiems, Launch 
Vehicle CSF. If so, this CSF must be repmkd and all questiw in Section III anewered, even 
if rbe work iE at a very low level. 

Qu=mudu 
The pt~~amge shared was not Indicated for the Major Equipment and Facilities 

supporting the Environmental Scimcc CSF. 

- - 

For the Electronic Devices CSF your rspome wos "Nonew. For CSFs Ground 
Bascd a1;  Airbornc C4I; Avionics; l 3 r ~ h - I  &W; Envir0nm.d QliBlky; and 
Advaaced Material8 your response stated "For planning purposes, a rmgh order of mapitub 
estimate of tht minimum class 2 8piW available fm urpansion is 10 percent" and "1 1.2 Acrw 
available lor unrestricted cxpsnslon located u its Chesaptake Bpy Detachment"' Why is your 
raponre to Utctronic devices difficrrnr thnn a11 tht rest? If it wasn't meant to be, just mmct 
your answex. If it was meant to be, please explain. Class 2 space is facilities. From your 
input wc assume that @re arc no urr# mailable at the Washington D,C site. If that is MH the 
case, please mite your rctspmt accordingly. 

I 19 AUG 1994 



DEPARTMENT OF THE NAVY 
OFFICE OF NAVAL RESEARCH 
800 NORTH QUINCY STREET 
ARLINGTON. VA 22217-5660 IN REPLY REFER TO 

11010 
Ser 911302 

20  September 1994 

FIRST ENDORSEMENT on NRL 1 tr 1001.11048 o f  16 September 1994 

From: Chief  o f  Naval Research 
To: Chief  o f  Naval Operations (N44) 

Subj: 1995 BASE REALIGNMENT AND CLOSURE (BRAC) AMENDMENT FOUR TO DATA CALL 
TWELVE - NAVAL RESEARCH LABORATORY 

1. The sub jec t  amendment i s  forwarded f o r  f u r t h e r  ac t ion .  

2.  The ONR p o i r ~ t  o f  contac t  i s  Mr. Freder ick C .  Esposi t o ,  who may be reached 
an 703-696-4613. 

/' 
Rear Admiral, USN ;' 



DEPARTMENT OF THE NAVY 
NAVAL RESEARCH UBORATORY 

WASHINOTON, D.C. 203755320 IN REPLY REFER T O :  

1001.1/048 
16 Sept 1994 

From: Commanding Officer, Naval Research Laboratory 
To: Base Structure Analysis Team (Attn: John J. Trick) 

Via: Chief of Naval Research 
Chief of Naval Operations (N44) 

Subj: 1995 BASE REALIGNMENT AND CLOSURE (BRAC) AMENDMENT FOUR TO 
DATA CALL TWELVE - NAVAL RESEARCH LABORATORY 

Ref: (a) BSAT fax memo of 12 Sep 1994 
(b) OPNAV ltr Ser N441/4U594484 of 7 Apr 1994 

Encl: (1) Subject submission 

1. Enclosure (1) is submitted in response to reference (a). 

2. An attempt has been made to respond to the guidance provided 
in reference (a) regarding peer-reviewed journals. However, it 
should be noted that conventional practice for listing references 
in scientific journals is to provide journal name, volume, page 
number(s), and year. The month of the issue is not normally 
included in a list of journal articles. As a result, this 
information is not available in the NRL publications data base. 
The only way this information can be obtained is by manually 
checking every article. Time did not permit completion of this 
effort in all cases. 

3. The publication lists for all Common Support Functions except 
C41 Systems and Ground Control Systems have been resubmitted in 
their entirety to ensure proper pagination and sequential 
numbering of articles, where this was possible. Significant 
changes and deletions have been denoted by an "R", for revised. 
The following changes were considered too minor to warrant 
individual notation as a revision: 

a. Correction of typographical errors. 
b. Deletion of duplicative entries. 
c. Addition of missing data for entries previously 

submitted. 
d. Changes to sequential numbers caused by deletions. 

However, page numbers with such corrections were marked with 
an "R". 



Subj: 1995 BASE REALIGNMENT AND CLOSURE (BRAC) AMENDMENT FOUR TO 
DATA CALL TWELVE - NAVAL RESEARCH LABORATORY 

4. The guidance provided in reference (b) for Section 3.2.1 and 
3.2.2 were that personnel were to be included if they were 
"engaged in science and technology, engineering development and 
in-service engineering activities . . . "  (emphasis added). At NRL, 
this was interpreted to include only scientific, engineering, 
technical, and support personnel directly charging to R&D 
programs. It did not include clerical or administrative 
personnel, or anyone on overhead or General and Administrative 
funding. Unfortunately, not all NRL components followed this 
guidance completely in our original submission, which led to the 
inconsistencies noted in reference (a). These inconsistencies 
have been corrected in enclosure (1). 

1 6 SEP 



BXs-C- 9 5 CERTIFICATION 

Reference: SECNAV NOTE 11000 dtd 8 Dec 93 

In accordance with policy set forth by the Secretary of the Navy, 
p6:rsonnel of the Department of the Navy, uniformed and civilian, 
who provide information for use in the BR1.C-95 process are 
rewired to provide a signed certification that states "I certify 
that the information contained herein is accurate and complete to 
the best of my knowledge and belief." 

IT ,ne - signing of this certification constitutes a representation 
that the certifying official has reviewed the information and . . 
eltner (1) personally vouches for its accuracy and completeness 
01: (2) has possession of, and is relying upon, a certification 
execute2 by z conpetent suboreinate. 

Each individual in your activity generating information for the 
23-a-C-95 process must certify that information. Enclosure (1) is 
~rovided for individual certifications and may be duplicated cs 
necesscry. You are directee to maintain those certifications at 
yocr activicy for audit purposes. For purposes of this 
certification sheet, the commander of the activity will begin the 
certification process and each reporting senior in the Chain of 
Corul:~znd reviewing the info-mation will also sign this 
cer~ification sheet. This sheet must remain attached to this 
package and be forwarded up the Chain of Command. Copies mustbe 
retcincd by each level in the Chain of Command for audit 
sl.:rgoses. 

I czrtlfy the infornation contained herein is accurate and 
coiqlece to the best of my knowledge and beli~f. 

ACTIVITY COP-1-NDER 

Bi c h ( d  w-, . Ca.551 d LJ 
N?XB (Please type of p)rint) Signature 

9- /L - 9$ 0 
Date 

A'-1 & ~ i ~ n  YCI?  Lnhp&jr 
Ac: t ivi ty 



I certify t ha t  the information contained here in  is accarate and 
complete to the best of my knowledge and belief. 

NEXT ECHELON LEVEL (if aowlicable) 

NAME (Please type or print 

Title 

Signature 

Date 

Activity 

1 certify that the information contained herein is accurate and 
complete to the best of my knowledge and belief. 

NEXT ECHELON LEVEL (if a ~ ~ l i c a b l e )  

NAKS (Piease type of print 

Title 

Signature 

Date 

Activity 

In certify that the information herein is accurate and complete 
to the best of my knowledge and belief. 

MAJOR CLAIMANT LEVEL 

MARC PELAEZ 
NAMZ (Please t y p e  or print  Sign 

CHIEF OF NAVAL F!ESFMCH 
T i t l e  t Date 

OFFICE OF NAVAL R E S m  
Activity 

I certify that the information contained herein is accurate and 
complete-to the best of my knowledge belief. 

DEPUTY CHIEF OF NAVAL OPERATIONS (LOGISTICS) 
DEPUTY CHIEF OF STAFF (INSTALLAY3NS & LOGISTICS) 

Ar 
w. A. EARNER 

~ A M E  (Please type of print 

S l i t  le 

Signature 

-- 

Date 
I 

1 6 SEP 1994 



BASE REALIGNMENT AND CLOSURE 
DATA CALL 12 

Naval Research Laboratory 
Amendment 4 
Contents 

A. Air Vehicles 
A1 Fixed Wing Avionics, revised 16 Sep 94: 

pages A-4R through A-6R 

A2 Rotary Wing Avionics, revised 16 Sep 94: 
page A-12dR 

B. Space 
B1 Satellites, revised 15 Sep 94: 

pages B-5R and B-6R 

C. C41 
C1 Airborne C41, revised 15 Sep 94: page C4R 

C2 Ground-based C41, revised 15 Sep 94: page C9R 

D. Electronic Devices, revised 14 Sep 94: pages D-3R, 
D-4R, and D-B-1R through D-B-77R 

E. Environmental Sciences, revised 14 Sep 94: pages E-5R 
and E-AIR through E-A27R 

F. Environmental Quality, revised 14/15 Sep 94: pages F-2~, 
F-3R and F-6R through F-1OR 

G. Advanced Materials, revised 14 Sep 94: pages G-3R, G-4R, 
and G-3-1R through G-3-88R 



DEPARTMENT OF T H E  NAVY 
OFFICE OF NAVAL RESEARCH 
8 0 0  NORTH QUINCY STREET 
ARLINGTON. VA 22217-5660  IN REPLY REFER TO 

11010 
Ser 911311 

Sc?Jier.ber 1 9 9 4  -. 

FIRST ENDORSEMENT on NRL 1 tr 1001.1/050 o f  20 September 1994 

From: Chief o f  Naval Research 
To: Chief o f  Naval Operations (N44) 

Subj: 1995 BASE REALIGNMENT AND CLOSURE (BRAC) AMENDMENT FOUR SUPPLEMENT TO 
DATA CALL TWELVE - NAVAL RESEARCH LABORATORY 

1. The subject  amendment supplement i s  forwarded f o r  f u r t he r  ac t ion.  

2. The ONR po in t  of contact  i s  Mr. Frederick C .  Esposi t o ,  who may be reached 
on 703-696-4613. 

~ e a f i  ~ d d r a l ,  USN / 

2 0 SEP 19% 



DEPARTMENT OF THE NAVY 
N A V N  RESEARCH UBORATORY 

WASHINOTON, D.C. 203155320 IN R E P L Y  REFER TO: 

1001.1/050 
20 Sept 1994 

From: Commanding Officer, Naval Research Laboratory 
To: Base Structure Analysis Team (Attn: John J. Trick) 

Via: Chief of Naval Research 
Chief of Naval Operations (N44) 

Subj: 1995 BASE REALIGNMENT AND CLOSURE (BRAC) AMENDMENT FIVE TO 
DATA CALL TWELVE - NAVAL RESEARCH LABORATORY 

Ref: (a) NRL ltr Ser 1001.1/048 of 16 Sept 1994 

Encl: (1) Subject submission 

1. Reference (a) submitted amendment 4 to BRAC data call 12. As 
was stated in paragraph 2 of reference (a), the tight deadline did 
not permit completion of the requested revisions to all 
publication lists. 

2. Enclosure (1) is a revised version of the NRL publications 
list for the Electronic Devices Common Support Function. These 
pages should be inserted into Section D of the NRL submission to 
BRAC data call 12. Given the magnitude of the changes included in 
enclosure (I), the pages have been completely renumbered. 

2 0 SEP 1994 



BX5.C-95 CERTIFICATION 

Reference: SJCNAV NOTE 11000 dtd 8 Dec 93 

In accordance with policy set forth by the Secretary of the Navy. 
~er,sonnel of the Department of the Navy, uniformed and civilian. 
&ha provide information for use in the BR4C-95 process are 
required to provide a signed certification that states 'I certify 
that: the information contaire5 herein is accurate and complete to 
the best of my knowledge and belief: 

rv .ne - sisning of this certification constitutes a representation that: the certifying official has reviewed the infomtation an6 
eirher (1) personally vouches for its accuracy and completeness 
or ( 2 )  has gossession of. and is relying upon, a certification 
exscuted by E competent subordinate. 

Each individuzl in your activity generating information for the 
33-a-C-95 process must certify that information. Enclosure (1) is 
provide5 for individual cer~ifications and may be duplicated as 
pecessary. You are directad to maintain those certifications at 
yocr activi~y for audit purposes. For purposes of this 
certification sheet, the commander of the activity will begin the 
crrtification process and each reporting senior in the Chain of 
Corz<:nci reviewing the infomation will also sign this 
ceriification sheet. This sheet must remain attached to this 
pzckiige and be forwarded up the Chain of Command. Copies mustbe 
re:aFncd by each level in tht Chain of Command for audit 
3'2_!r?2:>Sss - - . 
I c~rtify the information contained herein is accurate and 

~lief. con2lete to the best of my knowledge and b- 

ACTIVITY COP-a-NDER 

a LmwL 
N-2-bfZ (Please type of print) 

& 
Title d 

m a  )dl ,, 0 G r  

Nawd'4Q ReS,,d 
Act ivj. ty L ~ W A ~  

Date 
2 0  SLP /79# 

2 0 SEP 1994 



I certify that the information contained herein is acczrate and 
conplete to the best of my knowledge and belief. 

NEXT ECHELON LEVEL ( i f  a w l  icable ) 

NAME (Please type or print 

Title 

Signature 

Date 

Activity 

I certify that the information contained herein is acc~, "ate and 
complete to the best of my knowledge and belief. 

NEXT ECHELON LEVEL [if au~lica5lel 

KAlm (Piease type of print 

Title Date 

Activity 

I n  certify that the infonnation herein is accurate and complete 
to the best of my knowledge and belief. 

MATOR CLAIMANT LEVEL -4 MARC PELAEZ 

NAME: (Please type or print 

CHIEF OF NAVAL RESEARCH 
m;4-1- 

OFFICE OF NAVAL RESEiW3-I 
Activity 

I certify that the information contained herein is accurate and 
ccm?letelto the best of my knowledge belief. 

DEPUTY CHIEF OF NAVAL OPERATIONS (LOGISTICS) 
DEPUTY CHIEF OF STAFF (INSTALLAT-3NS & LOGISTICS) 

w. A. EARNER ~~ f i -  ? 

NAME (Please type of print Signature, , , 

Title Date 

2 0 SEP 1994 



DEPARTMENT OF THE NAVY 
NAVAL RESEARCH LABORATORY 

WISHINGTON, D.C. 20375-5320 IN R L r L v  RLFLR TO;  

1001.1A55 
28 Sept 94 

From: Commanding O f f i c e r ,  Naval Research Labora tory  
To: Base S t r u c t u r e  Ana lys i s  Team (Attn:  John J. T r i c k )  

V i a :  Chief of  Naval Research 
Chief of  Naval Opera t ions  (N44) 

Subj: 1995 BASE REALIGNMENT AND CLOSURE (BRAC) AMENDMENT SIX TO 
DATA CALL TWELVE - NAVAL RESEARCH LABORATORY 

Ref: (a )  N R L l t r  S e r  1001.1/048 of  16 S e p t 1 9 9 4  
( b )  BSAT f a x  memo of  12 S e p t  1994 

Encl: (1) S u b j e c t  submission 

1. Refe rence  ( a )  s u b m i t t e d  amendment 4 t o  BRAC d a t a  ca l l  12. A s  
w a s  s t a t e d  i n  paragraph 2 o f  r e f e r e n c e  ( a ) ,  t h e  t i g h t  d e a d l i n e  d i d  
n o t  p e r m i t  c o m p l e t i o n  o f  t h e  r e q u e s t e d  r e v i s i o n s  t o  a l l  
p u b l i c a t i o n  lists. 

2. E n c l o s u r e  (1) i s  a r e v i s e d  version o f  t h e  NRL p u b l i c a t i o n s  
l i s t  f o r  o n e  NRL d i v i s i o n  t h a t  w a s  i n c l u d e d  i n  t h e  M a t e r i a l s  
S c i e n c e  Common Suppor t  Func t ion .  The e n c l o s e d  material r e p l a c e s  
pages G-3-70 th rough  G-3-88 of t h e  material submi t t ed  by r e f e r e n c e  
( a ) .  S i n c e  v i r t u a l l y  e v e r y  e n t r y  h a s  had i n f o r m a t i o n  added or 
r e v i s e d  i n  accordance  w i t h  t h e  guidance  provided by r e f e r e n c e  ( b ) ,  
r e v i s e d  items have no t  been s p e c i a l l y  denoted w i t h  t h e  letter "R". 

2 '7. SEP 1994 



BX3.C-95 CERTIFICATION 

Reference: SECNAV NOTE 11000 dtd 8 Dee 93 

In accordance with policy set forth by the Secretary of the Navy, 
p~!rsonnel of the Department of the Navy, uniformed and civilian, 
who provide infornation for use in the BR.9C-95 process are 
required to provide a signed certification that states "I certify 
that the information contained herein is accurate and complete to 
the best of my knowledge and belief.' 

m; ..I_ signing of this certificrtion constitutes a representation 
that the certifying official has reviewed the information and . . eltner (1) personally vouches for its accuracy and completeness 
or ( 2 )  has possession of, and is relying upon, a certification 
er:ecuteZ by z competent subordinate. 

Ezch individual in your activity generating information for the 
3xa.C-95 process must certify that information. Enclosure (1) is 
- l .Ovidl r ;  U - ,, for individual cer~ifications and may be duplicated as 
ilecessary. You are directee to maintain those certifications at 
your activity for audit purposes. For purposes of this 
ceirtification sheet, the commander of the activity will begin the 
certification process and each reporting senior in the Chain of 
Cciircrznd reviewing the information will also sign this 
cer~ification sheet. This shset must remain attached to this 
package 2nd be forwarded up the Chain of Command. Copies must.be 
r~teined by each level in the Chain of Command for audit 
px.rposes. 

I csrtify the information contained herein is accurate and 
con~lete to the best of my knowledge and belief. 

ACTIVITY COE!?AJTDER 

- 
NAMZ (Please type of pr-int) Signature 

& 7 SEP 
B 

. - 
Title bapnln, U.5. Navy 

Commanding Officer 
Naval Research Laboratory 

Date 

211, SEP 1994 



I certify that the information contained herein is acczrate and 
conpiete to the best of my knowledge and belief. 

NEXT ECHELON LEVEL ( i f  a~plicable) 

NAME (Please type or print 

Title Date 

Activity 

I certify that the information contzained herein is accurate and 
cornglete to the best of my knowledge and belief. 

NEXT GCHELON LEVn ( i f  ~o~licable) 

NAXS (Piease type of print Signature 

Title Date 

Activity 

In certify that the information herein is accurate and complete 
to the best of my knowledge and belief. 

MAJOR CLAIMANT LEVEL 

MARC PELAEZ 
NAPE (?lease type or p r i n t  

CHIEF OF NAVAL RESEARCH 
Title 

OFFICE OF NAVAL RESEARCH 

I certify that the information contained herein is accurate and 
ccmplete-to the best of my knowledge belief. 

DEPUTY CHIEF OF NAVAL OPERATIONS (LOGISTICS) 
DEPUTY CHIEF OF STAFF 
J. B. GREENE, JR. 

KAME (Please type of print 
ACTING 13 OCT 1994 

Title Date 

2 if. SEP 1994 



NAVAL 
RESEARCH 

LABORATORY 

response to 

Base Realignment and Closure 1995 
Data Call 12 

12 May 1994 



SECTION I: TASKING 

This section contained tasking instructions only, and is not included in the 
response. 



SECTION 11: CAPACITY OF DOD COMPONENTS 



SECTION 11: CAPACITY OF DOD COMPONENTS 

2.1 Workload. Use the following table to describe historic and projected workload at each 
activity in terms of funding and workyears. Assume previous BRAC closures and realignments 
are implemented on schedule. Projected funding will be derived from FY95 President's Budget 
Submission (Then year dollars). Past fiscal year data shall begin with FY86 or at the inception of 
the activity as it existed on 1 Oct 93. (BRAC Criteria I & IV) 

NOTE: Increase due to inclusion of on-site contractors beginning in FY91. On-site contractor data 
not collected prior to FY9 1. 

Information 
Required 

Total Funds 
Propgmmed($M) 

Total Actual 
Funds ($M) 
Programmed 
Worky- 

Actual 
Workyears 

2 . 2  Excess "Lab" Capacity: 358 Workyears 

Mandated Formula: Actual Workyears peak in FY91 minus Projected FY97 Workyears 
(4909 - 4397= 512) 

Formula Adjustment: 
Calculated 512 
Less Transfer of: 

Public Works to PWC, DC (133) 
Acctg to DFAS, OH (21) 

Fiscal Years 

Adjusted Excess Capacity: 358 

86 

543 

552 

3,916 

4,031 

1R (8  Aug 94) 

8 7  

483 

596 

4,080 

4.094 

8 8  

604 

642 

4,296 

4,242 

8 9  

556 

646 

4,259 

4,249 

9 0  

646 

727 

4,308 

4,256 

9 1  

746 

769 

5,010 

4,909 

9 2  

651 

722 

4,717 

4,821 

9 4  

840 

4,593 

9 3  

707 

811 

4,471 

4,609 

9 5  

842 

4,459 

9 6  

867 

4,415 

9 7  

893 

4,397 



\ SECTION II: CAPACITY OF DOD COMPONENTS 

Use the following table to describe historic and projected workload at each 
funding and workyears. Assume previous BRAC closures and realignments 
schedule. Projected funding will be derived from FY95 President's Budget 

dollars). Past fiscal year data shall begin with FY86 or at the inception of 
on 1 Oct 93. (BRAC Criteria I & IV) 

Information 

NOTE: Increase due to inclusion of o 
not collected prior to FY91. 

2.2  Excess "Lab" Capacity: 358 Ybgf ear 
Mandated Formula: Actual Workyears ak in N 9 1  minus Projected FY97 Workyears 

Formula Calculated Adjustment: (4909 - :\ 
Less Transfer of: 

Public Works to PWC, DC (133) 
Acctg to DFAS, OH (21) 



SECTION 111: CAPABILITY OF NRL TO PERFORM COMMON SUPPORT FUNCTIONS 

A. Air Vehicles (Avionics) 
B. Space 
C. C41 
D. Electronic Devices 
E . Environmental Sciences 
F. Environmental Quality 
G. Advanced Materials 



--- - - 
A. AIR VEHICLES 
A 1. FIXED-WING AVIONICS 

3.0 lmslsuL . . The fixed-wing avionics work at NRL includes efforts in EW systems, EO/IR R 
systems, and Cooperative Aircraft Identification (CAI). This research is conducted in three NRL 
divisions: the Tactical EW Division, the Optical Sciences Division, and the Radar Division. The 
research in these three warfare areas span a broad spectrum of research into the science, 
technologies, and system concepts that will enable the Navy to best meet its military requirements. 
The avionic activities at NRL draw upon the full spectrum of S&T areas within NRL, the Navy, 
the Department of Defense, and our international allies to develop new systems and to devise 
technologies that meet emerging needs of the Navy, and that better enable it to fulfill its designated 
role in DoD. 

The EW research includes a wide range of effort addressing EW needs for both Naval ships and 
aircraft and for their missions in the area of electronic support measures and countermeasures, as 
well as in critical supporting technologies for electronic warfare. Although principally focused on 
EW research for ships, as part of the full spectrum Corporate Laboratory for the Navy, the NRL 
EW program includes a significant fraction that focuses on the needs unique to carrier aviation, and 
on other aircraft platforms that support the overall Navy mission. The NRL EW program is 
executed by a group of nearly 300 scientists, engineers, and technical support personnel who each 
specialize in one or more of the science and technology areas that are critical to EW for the Navy. 
In general, each of these personnel performs research that supports both ship and aircraft needs 
within their individual areas of expertise as the needs arise. The EW program is supported by an 
extensive set of modem research tools and facilities which are highly specialized to EW technology 
research needs, and are used to support both the larger ships related portion of the research 
program as well as the smaller part devoted to avionics for EW. In general, these specialized 
facilities are Navy specific in design and focus on the S&T needs for EW in support of the unique 
needs of the Navy. 

The research in optical science includes a wide range of effort which include the application of 
EO/IR sensors to ships, aircraft, and undersea surveillance; application of optical devices to signal 
processing, delay lines, fiber-optic gyros, strain sensors, fiber-optic hydrophones, fiber-optic 
magnetic sensors, imaging systems, and basic research in optical materials, optical propagation 
studies, IR signature studies, and laser research. Specifically, the fixed-wing avionics program R 
includes work in: 

IR focal plane design 
IR missile seeker evaluation 
Surveillance and reconnaissance camera development 
Modelling, detection and tracking algorithm development 
Missile threat warning receiver (both IR and UV) design and development 
In-house radiation hardened fiber fabrication 
Ultra high bandwidth fiber delay lines for EW decoys 
File networking for avionic data communications 
Smart structure development using embedded fiber sensors 

The work in this area is complemented by work in other NRL divisions such as Materials, 
Chemistry, Electronics, etc. The NRL optical sciences program is supported by a group of nearly 
140 scientists, engineers, and technical support personnel who each specialize in one or more of 
the science and technology areas which comprise the optical sciences effort. Of this complement 
less than 12% of the personnel support the fixed-wing avionics portion of the work. The optical R 
sciences program is supported by a number of modem research tools and facilities, a portion of 
which are used in the avionics program. In general, these specialized facilities are Navy-specific in 
design and focus on unique Navy applications. 

? ;3 AUG 19% 



NRL has been the acknowledged technical leader among the four Services in the field of 
Cooperative Aircraft Identification (CAI), formerly called Identification Friend or Foe (IFF). Its 
work in this area affects all four Services as well as the NATO allies. In terms of work years and 
funding, it Is a small part of the total effort in the Radar division, but its importance is far greater 
than the dollar amount of funding indicates. 

3.1 Location 

3.1.1 Geo~ra~hic/Climatolo~ical Features. The Chesapeake Bay Detachment (CBD) of the 
NRL provides a geographically unique facility (East Coast location) that is particularly well suited 
for research needs in support of Naval warfare areas. The site, on a cliff overlooking the Bay, 
provides a nine mile overwater path to the NRL site on Tilghman Island. The approximately 100 
foot cliff height closely represents the height of ship sensors above the ocean, and the path to 
Tilghman Island approaches the surface horizon for these sensors. This geometry is exactly that 
seen in attacks on US ships by enemy missiles, and in attacks on enemy ships by low flying US 
aircraft and sea skimming missiles. Such a geometry must be achieved if successful experiments 
are to be conducted in support of the NRL warfare systems research program. 

3.1.2 Licenses & Permits Ordnance handling, transportation, and storage at CBD. 

3.1.3 Environmental Constraints. None known other than those associated with the 
handling of explosives at the CBD site. 

3.1.4 Special Support Infrastructure, None 

3.1.5. Proximitv to Mission-Related organizations. The two principal organizations on 
which the fixed-wing avionics research is most dependent upon are the Naval Air Warfare Center R 
(NAWC) facilities at Patuxent River (PAX), MD and at the Naval Surface Warfare Center facilities 
at Wallops Island, VA. These facilities support the NRL EW effort by providing test ranges and 

radars at Wallops Island and a large aircraft test anechoic chamber at Patuxent River which is 
unique to the Navy. 

3.2 Personnel 

3.2.1 Total Personnel. Only government and on-site system engineering technical 
assistance (SETA) personnel support the avionics CSF. There are no military or FFRDC personnel 
supporting the program. The count below gives the number of persons, not the number of work 
years. 

Workyears 
Funded by 

Your Activity 

0.5 

0.5 

A-2R (17 Aug 94) 

Workyears 
Performed by 
Your Activity 

7.0 

1 .O 

Common 
Support 

Functions 

FIXED-WING 
AVIONICS 

FIXED-WING 
AVIONICS 

1 ' 9  AUG 1996 

Name 

PAX 

WALLOPS 

Type of 
Organization 

TEST CENTER 

TEST RANGE 

Distance 

60 MI 

150 MI 



3.2.2 Education. The number of government personnel actively engaged in S&T, 
engineering development and in-service engineering activities by highest degree and type of 
position is provided in the following table (note that one Certified Professional Engineer is 
included in the Bachelor category). 

Number of Government Personnel by Type of Position 
Type of Technical Management Other 

I 
Degree/ (SUPV) 
Diploma 

6 0 0 

I 
Types of Personnel 

Technical 
Management (Supv) 

Other 

3.2.3 Ex~erience.  The experience level of government personnel is provided in the 
following table. 

Number of Personnel 

3.2.4 Accom~lishments During FY91-93. 

Years of Government and/or Military Service 

3.2.4.1 The number and listing of patent awards in the fixed-wing avionics area for 
FY9 1-93 are: 

On-Site SETA 

3 3 
0 
0 

Government On-Site FFRDC 

Civilian 
57 
10 
0 

Note that this list does not include those classified patents which have been assigned but not 
published or awarded due to classification. 

11-15 
years 

10 
2 

12 

3-10 years 
22 
0 

22 

Type of 
Position 
Technical 

Management 
( S ~ P V )  
Total 

Military 
0 
0 
0 

Less than 
3 years 

4 
0 

4 

Patent Titles (List) 

List Follows 

CSF 

FIXED-WING 
AVIONICS 

Total 

0 
0 
0 

16-20 
years 

1 
1 

2 

More than 
20 years 

20 
7 

27 

Disclosures 

6 

6 

Awarded 

2 

2 



FIXED-WING AVIONICS PATENTS AWARDED: 
1. Interferometer With Two Phase Conjugate Mirrors, #5,120,133 
2. Room Temperature Flashpumped 2.09 Micron Solid State Laser, #5,088,103 

FIXED-WING AVIONICS PATENT DISCLOSURES: 
1. Apparatus for Two Dimensional Images, #73,939 * 

2. Combined Range Delay, #75,638 
3. CW Mode-Locked 2 Micron Tm:YAG Laser, #73,829 
4. Intracavity Pumped Tm:Ho 2.01 Micron Coupled Cavity Laser, #74,075 
5. Subpicosecond Pulse Operation of a 2 Micron Tm:YAG Laser using Additive Pulse 

Modelocking, #74,203 
6. Reduced Signal Friend Identification, #74,336 

3.2.4.2 The number of papers published in peer reviewed journals in the years FY91-93 is R 
provided in the table below. It should be noted that many of the NRL futed-wing avionics research 
results are classified and cannot be published in the usual peer reviewed journals. Only the Journal 
of Defense Research (recently defunct) sponsored by DoD was available as a classified peer 
reviewed journal. Also many avionics research results are published in the form of classified DoD 
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documents. 
Paper Titles 

(List) 

List Follows 

CSF 

FIXED-WING 
AVIONICS 

FIXED-WING AVIONICS PUBLICATIONS: R 
1. "Ship Wake Exploitation for Cruise MissiIe Guidance", Journal of Defense Research, Nov. 

1991, Vol. 21, NO. 1, pp.1-34. 
2. "Over-the-Horizon Radar ECM", Journal of Defense Research, Sep. 1992, Vol. 21, No. 4, 

pp.92 1-986. 
3. "Tactical Proforma Exploitation", Journal of Defense Research, June 1992, Vol. 21, No. 3, 

pp.7 15-739. 
4, "Transmission Line Amplifier", IEEE Transactions on Electron Devices, Sept. 1992, Vol. 39, 

No. 9, pp.2165-2171. 
5. "Diode Pumped AmplifierILaser using Leaky-Wave Fiber Coupling: An Evaluation", IEEE J. 

Quantum Mechanics, Apr. 1992, Vol. 28, No. 4. 
6. "Image Speckle Contrast Reduction from Integrative Synthetic Aperture Imaging", Applied 

Optics, Jan. 1992, Vol. 31, No. 1. 
7, "Effects on Nonredundance on a Synthetic Aperture Imaging System", Journal of the Optical 

Society of America, April 1993, Vol. 10, No.4. R 
8. "Short Wavelength Imaging Laser Radar using a Digicon DetectorM,* SPIE Optical 

Engineering, Nov. 1992, Vol. 3 1, No. 1 1. 
9. "Infrared Focal Plane Array Technology", Proceedings IEEE, Jan 1991, Vol. 79, No. 1. 
10. "Even Length Median Filters in Optimal Signal Processing", Elect. Letters, June 1992, Vol. 

28, No. 13. 

Number Published 

11 



AVIONICS PATENTS AWARDED: 
With Two Phase Conjugate Mirrors, #5,120,133 

Temperature Flashpumped 2.09 Micron Solid State Laser, #5,088,103 

PATENT DISCLOSURES: 
Images, #73,939 

Laser, #73,829 
Coupled Cavity Laser, #74,075 

Tm:YAG Laser using Additive Pulse 

journals in the years FY91-93 is R 
many of the NRL fixed-wing avionics research 
usual peer reviewed journals. Only the Journal 

by DoD was available as a classified peer 
are published in the form of classified DoD 

documents. 
SF Paper Titles 

(List) 

List Follows R 

FIXED-WING AVIONICS PUBLICATIONS: R 
1. "A Toolset for Navigation in Virtual Enviro 

User Interface Software & Technology, N 
2. "Hands-ff Interactions with Menus in 

Workshop on Space Operations Applicati 
3. "Ship Wake Exploitation for Cruise Mis 

1991, Vol. 21, NO. 1, pp. 1-34. 
4. "Over-the-Horizon Radar ECM", Jour 

pp.92 1--986. 
5. "Tactical Proforma Exploitation", Jour 

pp.7 15--739. 
6. "Transmission Line Amplifier", IEEE 

NO. 9, pp.2165-2171. 
7. "Diode Pumped Amplifierbaser using 

Quantum Mechanics, Apr. 1992, Vol. 
8. "Image Speckle Contrast Reduction 

Optics, Jan. 1992, Vol. 31, No. 1. 
9. "Effects on Nomedundance on a Syn 

Society of America, 1993. 
10. "Laser Ranging Countermeasure Pro R 

1992. 
11. "Short Wavelength Imaging Laser Radar using a Digicon Detectorw,* SPIE 

Engineering, Nov. 1992, Vol. 3 1, No. 1 1. 
12. "Infrared Focal Plane Array Technology", Proceedings IEEE, Jan 1991, Vol. 79, 
13. "Even Length Median Filters in Optimal Signal Processing", Elect. Letters, June 

28, No. 13. 



I. 1. "Intracavity-pumped 2.09 Micron Ho:YAG Laser", Optics Letters, May 1992, Vol. 17, 
No. 10. 

11.3.1.1 Work Year and Lifecvcle. The number of actual workyears ekecuted for the fixed-wing R 
avionics CSF in FY93 is provided by the table below for each of the following: government 

civilian; military; on-site FFRDCs; and on-site SETAs. 

r Fiscal Year 1993 Actual 

- Civilian Military FFRDC SETA 
1 

Science & 37.21 0 0 16.05 

Engineering 27.90 0 0 15.7 
Development 

In-Service 0 0 0 0 
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2.09 Micron Ho:YAG Laser", Optics Letters, May 1992, Vol. 17, 

ection for Staring IRFPA Camerau,* Proceedings IRIS 

olor Images and Related Processing", * Proceedings IRIS Targets, 

System Stability and Detector l/f Noise on Staring IRFPA Performanceu,* 
IRIS Sensors, Mar. 1993. 

g for Imaging Detector Arraysw,* Proceedings IEEE Conf. 

ptive Nonuniformity Correction Techniques for ArraysM,* 
Proceedings IRI ensors, Mar. 1993. 

20. "Effects of Low % wer IR Laser Countermeasures on Several IR Focal Plane Arraysw,* 
Proceeding IRIS I R W ,  Apr. 1993. 

21. "Protection of Civil anchMilitary Aircraft from Heat Seeking Missiles",* Proceedings ADPA a R 
Symposium on Transport A craft Survivability, Oct. 1993. 
22. "Automatic Classification f Threat Missilesu,* Proceeding IRIS IRCM, Apr. 1993. 
23. "Measurement and Analys of Optical Scatter in FLIRts",* Proceedings IRIS IRCM, Apr. 

1993. 
24. "Multispectral IRFPA Aug. 1993. 
25. "Theory and Design of Graphical Methods and Image 

Processing, 1993, Vol. 55, 

*Peer-Reviewed Conference Proceedin \ 
3.3 Workload \ 
3.3.1 FY93 Workload 

3.3.1.1 Work Year and Lifecvcle. The number executed for the fixed-wing R 
avionics CSF in FY93 is provided by the the following: government 

~zivilian; military; on-site FFRDCs; and 
\ - 

Fiscal Year 199 1 
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'1 i9 AUG 199 

I1 
"LAB" Civilian 

Science & 37.21 

27.90 
Development 

0 
Engineering 

Military 

0 

0 

0 

0 

0 

0 0 

SET A 

16.05 

15.7 

\ 



3.3.1.2 b i n e e r i n ~  Develo~ment Bv ACAT. For the fixed-wing avionics CSF programs R 
conducted under engineering development, the following table provides a summary of the efforts 
and identifies the specific engineering development programs that are supported. 

3.3.1.3 Jn-Service En~ineerin? None R 

Engineering . 
Development 

ACAT IC 
ACAT II) 

ACAT II 
ACAT m/Iv 

Other 
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Name or 
Number 

None 
Combat ID1 
Cooperative 
Aircraft ID 

None 
3 

6 

Workyear 
s(FY93 
Actual) 

3.6 

19.4 

20.60 

FY93 Funds 
Received($ 

K )  
(Obligation 
Authority) 

600 

3914 

6791 

- 

, Narrative 

New CAI system to correct 
the deficiencies in the current 

Mark XII IFF 

Navy EA-6B EW 
ANIALE-50 Decoy 
SLQ-20 Upgrade 

Airborne RF Decoys 
RF Labs/INEWS 

E2C Emitter 
ATEWES 

STORYFINDER 
Gusty Beast (Classified 

Program) 
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For the fixed-wing avionics CSF programs R 
following table provides a summary of the efforts 
nt programs that are supported. 

Actual) K )  

\ 

ACAT IC 
ACAT II) 

ACAT I1 
ACAT ELW 

Other 

\ ~ None 
'%.CAI 

\, 

None 
3 \ 

\ 

6 

3.6 

19.4 
\ 

',, 
20.60 

(Obligation 
Authority) 

600 

39 14 

679 1 

New CAI system to correct 
the deficiencies in the current 

Mark XII IFF 

Navy EA-6B EW 
AN/ALE-50 Decoy 
SLQ-20 Upgrade 

Airborne RF Decoys 
RF LabsANEWS 

E2C Emitter 
ATEWES 

STORYFINDER 
Gustv Beast (Classified 

R 



3.3.2 Projected Funding 

3.3.2.1 Direct Fundinp The NRL fixed-wing avionics program receives no direct funding, 
consequently all entries in the table below are zero. 

3.3.2.2 Other Obligation Authority. Reimbursable and direct-cite funding (other obligation 
authority expected) from FY94 to FY97 is provided below: 

C S F  

' FIXED-WING 
AVIONICS 

3.4 Facil~t~es and Ea- . . .  

C S F  

Reimbursable 
Direc t-Cite 

3.4.1 Major Eauipment and Facilities. The major facilities and equipment necessary to support 
the fixed-wing avionics CSF are listed in the following table, and are described more fully in the R 
text that follows the table. Where the facilities are shared with other functions, the percentage of 
total time used by the avionics function is shown in parentheses following each table entry. The 

remaining percentages are used to support Navy specific activities. 

FY94($K) 

0 
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FY96($K) 

0 

FY95($K) 

0 

1 9 AUG 1994 

FY97($K) - 

0 

FY94($K) 

17,328 
6,441 

FY95($K) 

18,833 
7,150 

FY96($K) 

19,850 
7,870 

FY97($K) - 
20,550 
8,100 



Unique To I 

** The remaining percentage of utilization for these facilities sup&rts the~lectronic ~evices Function. 
*** The remaining percentage of utilization for these facilities supports the Rotary-Wing Avionics CSF. R 

P Common 
Support 
Function 

AVIONICS 
FIXED-WING 

AVIONICS 
FIXED-WING 

AVIONICS 
FIXED-WING . 

More detailed information on each of the special facilities identified above is  provided in  the 
following descriptions and photographs. 

SEARCH RADAR ECM SIMULATOR(SRES) 
SRES is an electronic laboratory designed to test ECM equipment by simulating the engagement 
between an airborne threat search radar and a group of surface ships and aircraft that use ECM as 
part of their defense. The method of simulation is real-time generation of the RF signals that would 
be present in the threat radar receiver from the radar echoes and the ECM. These signals are 
processed by the radar receivers and displayed on radar displays for man-in-the-loop 
determination of the ECM effects. An effective ECM would prevent the radar operator from 
determining the preferred target's location. 

Major Facility or 
Equipment 
Description 

* The remaining percentage of utilization for these facilities supports Shipboard EW Systems. 

(50%)*** 
Focal Plane Array 

Evaluation 
Facility(SO%)** 
Missile Warning 

System 
Facility(SO%)*** 

Digital Signal Proc. 
Facility(75%)** 

The combination of specific equipment, software and capabilities associated with and developed 
for the SRES laboratory are unique to this facility: 
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DOD 

AVIONICS 
FIXED-WING 

AVIONICS 
FIXED-WING 

AVIONICS 
FIXED-WING 

AVIONICS 
FIXED-WING 

AVIONICS 
FIXED-WING 

AVIONICS 
FIXED-WING 

AVIONICS 
FIXED-WING 

X 

X 

X 

11 19 AUG 1994 

X 

X 

X 

Simulator(30%)* 
RCS Measurement 

Facility(SO%)* 
Compact Antenna 

Range(60%)* 
Isolation Meas. 

Chamber(70%) * 
Millimeter Wave 
Chamber(SO%)* 
RF Techniques 
Chamber(80%)* 

High Precision Optical 
Tracker 

2,000 

2,000 

650 

Federal 
Gov't 

ShipsRadarECM-- X 

X 

U. S. 
Replacement 

Cost ($K) 

X 

X 

3,500 

15,000 

2,600 

3,000 

2,000 

1,500 

1,200 



RADAR CROSS-SECTION MEASUREMENTS LABORATORY (CHESAPEAKE 
BAY DETACHMENT) 
This facility is a land based installation designed to accurately characterize and quantify the over the 
water radar cross-section (RCS) signature of ships, aircraft and electronic warfare passive and 
active systems used to defend these platforms. The system is capable of collecting precision data in 
2 to 18 Ghz, and 35 Ghz bands. Additionally, the system can characterize and quantify the 
Effective Radiated Power (ERP) and sensitivity of active electronic warfare systems over the same 
frequency range. This facility includes conventional single frequency radars as well as broad-band 
frequency agile units. Both coherent and noncoherent radars can be used. A 95 Ghz radar is being 
installed. 

This is a one of a kind facility. It is the only facility which routinely conducts the necessary 
measurements critical to the design and development of R&D decoy and onboard ECM systems. 

COMPACT ANTENNA RANGE FACILITY 
The primary purpose of the Compact Antenna Range Facility is to provide a unique state-of-the- 
art anechoic chamber to measure the phase and amplitude of antenna systems over a frequency 
range of 2 to 100 Ghz in a controlled environment in support of NRL research in EW. The facility 
also provides the capability for radar cross-section measurements from 2 to 40 Ghz, and small 
device metrology from 0.45 to 50 Ghz. 

The facility has been specially E M W I  hardened using massive hydraulically actuated doors. A 
special hydraulic ele.vator was installed to move equipment in and out of the chamber. The chamber 
also has a state-of-the-art microwave lining designed to provide a 4 foot diameter by 6 foot 
length quiet zone area with greater than 50 dB below incident reflectivity reduction. The chamber 
also has an automatic fire suppression system designed to prevent damage to electrical systems 
under test. The facility and equipment are controlled in temperature and humidity to prevent large 
fluctuations in the microwave absorber and parabolic reflector characteristics. 

ISOLATION MEASUREMENT CHAMBER FACILITY 
The Isolation Measurement Chamber Facility provides a capability for measuring antenna to 
antenna radiation coupling characteristics from 2 to 40 Ghz in support of EW research. 
Configuration and size of the facility and special handling equipment allow for unique 
accommodation of portions of airframes having antennas mounted in the same position as those of 
operational aircraft. This feature accounts for the DoD uniqueness.The facility is also capable for 
making accurate measurements of the RCS of small objects. The facility has been specially 
EMI/RFI hardened using massive hydraulically actuated doors. In addition, the facility was 
provided with special handling fixtures to allow removal of a 12 ft. by 15 ft. panel to accommodate 
the installation of parts of ship structures, aircraft fuselages, wings, etc. for testing. The chamber 
has a state-of-the-art microwave absorber lining designed to provide a large quiet zone area of 12 
ft. by 18 ft. by 10 ft. with a greater than lOOdB below incident reflectivity reduction. The chamber 
has an automatic sensing fire suppression system designed to prevent damage to electrical systems 
under test. The facilitylequipment are controlled in temperature and humidity to prevent large 
fluctuations in the microwave absorber characteristics. 

MILLIMETER WAVE ANECHOIC CHAMBER FACILITY 
The primary function of the state-of-the-art Millimeter Anechoic Chamber Facility is to measure 
and characterize antenna gain, beamwidth, axial roll, beam squint, phase center, VSWR and cross- 
polarization levels at low power continuously over the frequency range from 8 to 100 Ghz. The 
facility also provides a means to measure the radio frequency transmission and insertion loss of 
radomes intended for use in shipboard, aircraft, satellite and missile seekers. The facility consists 
of a fixed anechoic chamber with a carefully calibrated quiet zone area, while an extremely small 
portion of the control hardware is moveable, most of the hardware is permanently installed. 
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The facility has been specially EMI/RFI hardened using massive hydraulically actuated doors. A 
special hydraulic elevator was installed to move equipment in and out of the anechoic chamber. The 
chamber has a state-of-the-art microwave absorber lining designed to provide a 3 ft. diameter 
quiet zone area with greater than 50 dB incident reflectivity reduction. The chamber has an 
automatic sensing fire suppression system designed to prevent damage to electrical systems under 
test. 

RF TECHNIQUES CHAMBER FACILITY 
The primary purpose of the RF Techniques Chamber Facility is to provide a low cost anechoic 
chamber capability to conduct ECM research on RF homing missiles, airborne intercept radars, 
antiradiation missiles, small tracking radars and in general to aid in the development of airborne 
EW systems over the frequency range of 2 to 4 Ghz. The facility has been specially E M W I  
hardened using massive hydraulically actuated doors. In addition, one side wall of the chamber can 
be moved electrically to increase the length of the chamber. The chamber has a state-of-the-art 
microwave absorber lining designed to provide a 4 ft. by 4 ft. spherical quiet zone area with greater 
than 50 dB below incident reflectivity reduction. The chamber has an automatic sensing fire 
suppression system designed to prevent damage to electrical systems under test. This facility and 
equipment are controlled in temperature and humidity to prevent large fluctuations in microwave 
absorber characteristics. 

HIGH PRECISION OPTICAL TRACKER 
This facility measures optical and IR signatures of targets in motion and the propagation of light 
through the atmosphere. It consists of two 40 ft. long by 7 ft. wide electronic trailers. One has a 
32" diameter optical tracker mounted on the back. Built originally to do absolute transmittance 
measurements between ships, the tracker now has the capability of tracking noncooperative targets 
for signature studies. With a 6 microradian tracking accuracy capability, tracking choices are 
trackball, video image tracking by contrast or correlation, or computer drive. Newtonian optics 
direct gathered radiation to either IR imaging sensors or to an IR scanning spectrometer. The 
second trailer provides the calibration capability of the facility. A 36" minor with four blackbody 
sources with associated computer programs and control provide a known value of radiation 
arriving at the tracker telescope aperture. To complete the calibration suite is equipment to measure 
and record meteorological parameters such as air temperature, dew point and visibility. 

FOCAL PLANE ARRAY EVALUATION FACILITY 
In this facility, the optical and electrical evaluation of developmental IR focal plane arrays is 
conducted to determine the development status, to provide guidelines for future development 
contracts, and to evaluate the potential for fulfilling Navy sensor requirements. The automated 
evaluation facility consists of optical sources and electronics required to evaluate monolithic or 
hybrid IR focal plane arrays that use charge coupled device (CCD), charge injected device (CID), 
direct readout (DRO), or charge imaging matrix (CIM) technologies. Since developmental arrays 
are often received in chip form, there are a variety of dewars and mounts to accept different chip 
carriers. Optical sources are used to illuminate the detectors with short pulse or continuous 
radiation in both uniform and single detector modes. Calibrated laser sources are used to study 
array performance under optical overload conditions. The data are acquired and reduced by using 
computer techniques because each array may consist of tens of thousands of.detectors, and many 
samples of each detector are required for statistical significance. The spectral response of the arrays 
is determined by using optical filters or spectrometers. 

The combination of the high data rate acquisition with real time imaging capability makes this 
facility unique within the Defense Department. 
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MISSILE WARNING SYSTEM FACILITY 
This facility is used for the development and demonstration of sensors and algorithms for missile 
warning systems and data collection in support of sensor and algorithm development. A missile 
warning sensor for aircraft requires a system capable of detecting the threat missile at sufficient 
range to implement effective countermeasures while requiring nonthreat missiles and background 
or clutter features which mimic the characteristics of threat missiles. The development of such 
systems requires a body of data characterizing both the targets and the competing background and 
clutter and a set of algorithms capable of sorting the features of all sources to provide a high 
probability of threat missile detection with a low false alarm rate under stressing clutter or 
battlefield conditions. 

The capability of this facility for developing and demonstrating sensors and algorithms in spectral 
regions from the ultraviolet through the infrared spectral is unique within the Defense Department. 

DIGITAL SIGNAL PROCESSING FACILITY 
The signal processing facility provides a repository of visible, IR and Multispectral imagery and 
combines this database with processing tools needed for developing target detection algorithms. 
The existing database is updated and augmented with imagery from new sensors as it becomes 
available. The facility allows users to easily compile the necessary metrics for evaluating the 
images and to manipulate the images for extrapolation to other target/background scenarios. 
Current target detection algorithms are compared and emerging signal processing methods are 
tested and refined. Background modeling and sensor tradeoff studies are carried out against 
appropriate types of backgrounds and target data. The facility also designs and develops custom 
communications terminals, low-level protocols, and real-time data acquisition and processing 
systems that operate at speeds of gigabitslsec. This facility operates proof-of-concept adaptations 
of commercial high speed communications equipment for tactical use, and has demonstrated the 
importance of selecting international standards based products. 

'This facility has available a class of spatial, multispectral, and change detection algorithms, unique 
within the Defense Department, which are applied to actual electro-optic and infrared data from 
,ground and airborne sensors for target discrimination. 
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3.5 Expansion Potential 

3.5.1 Laboratorv Facilities. Facilities records as of the fourth-uarter FY93 are used in 
providing the following data (in ksq. ft.) for the fixed-wing avionics CSF. R 

* Administrative, Technical, Storage, Utility 

- 

Space is centrally managed at NRL. When space becomes excess in a Division the excess space is 
returned to the NRL space coordinator for reallocation. Hence, in general, the NRL performing 
Divisions do not have excess space and thus the above tables show no excess space for the 
avionics CSF. 

3.5.1.1 In general, the facilitiesbabs that support the fixed-wing avionics CSF are readily capable R 
of accepting a modest increase of work as long as the type of work that would be gained is of the 
same type that is currently being performed. In this case, it is assumed that the physical size of the 
space, and the equipment and instrumentation available, is of the proper variety.for the work. 
Although much greater increases in the capacity might be obtained, it is expected that this would 
entail major modifications to existing facilities or the construction of expanded facilities. Significant 
changes in the nature of the work might also entail a similar degree of modification. 

3.5.1.2 Based on current available space, and using the consideration of similarity of work 
discussed above, it is believed that the NRL fixed-wing avionics CSF could be increased by as R 
much as 43 workyears per year before major modifications to facilities would be required. This 
increased workyear effort would have to be largely accommodated by new hires. 

3.5.1.3 For 3.5.1.1 and 3.5.1.2 (above) describe the impact of military construction programs or 
other alteration projects programmed in the FY95 PBS. (BRAC Criteria II). None 

Space Capacity (KSF) 

Type of 
Space* 

Administrative 

Technical 
Technical 
Storage 

Common 
Support 
Function 

FIXED- WING 
AVIONICS 

3.5.2 Land Use. NRL has 11.2 acres available for unrestricted expansion located at its 
Chesapeake Bay Detachment. Parking would have to be included as part of any expansion 
project. Utilities, while available, are aged and would be required to be upgraded to accommodate 
any expansion. 

Current 

.719 

15 
40.13 
1.844 

Facility or 
Equipment 
Description 

Office 

Office 
Laboratory 

Storage 

The building space (class 2 property) currently available for growth opportunities at the NRL DC R 
site, either constrained or unconstrained, represents a total of multiple small areas located 
throughout the Laboratory which cannot be effectively utilized by any other functions other than 

the primary occupant of the facility. It is important to note, however, that NRL facilities can be re- 
configured, e.g., demolished and rebuilt, altered, fitted with capital equipment, etc. to 
accommodate new or expanded mission assignments. However, accurate quantification of the 
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11 19 AUG 19% 

Used 

.719 

15 
40.13 
1.844 

Excess 

0 

0 
0 
0 



maximum amount of space available for expansion is not practical without the benefit of revised 
rnission/prograrn planning guidance. For planning purposes, a rough order of magnitude estimate 
of the minimum class 2 space available for expansion is 10 percent. This would involve minimal 
reconfiguration. 

3.5.3 Utilities, Utility service capacities are depicted in the following table: R 

On Base Off Base Long Normal Steady Peak 
Capacity Tern Contract State Load Demand 

Electrical Supply N/A 
(KWH) 

54,000 KWH 13,098 KWH 17,280 KWH 

N a t u r a l G a s ( c ~ ~ ) l  N/A . 2,961CFH . 141CFH 1,868 CFH 

Sewage (GPD) NIA Unlirni ted 847,583 GPD 1,017,100 GPD 

Potable Water (GPD) N/A 9,740,978 GPD 1,118,9 1 1 GPD 1,342,693 GPD 

Steam (PSI & l b ~ ) ~  190,000 1b/Hr N/A 1 16,000 lb/Hr 125,000 1br/Hr 

1 The availability of natural gas is controlled by the Washington 
Gas Light Company. It cannot be relied on as a primary fuel. 

2 Production plant owned by PWC, Washington. 

A-12a R (17 Aug 94) 

1.9 AUG 1994 



BRAC-95 
DATA Call #12 

Nomenclature or 
Title 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Surface and Interface Sciences Branch 

1. Primary Purpose: The equipment is used to fabricate thin epitaxial layers of semiconductors 
used in fundamental and applied studies of new materials and device concepts. 

2. Portability: The equipment is not portable. 

3. Replacement value of facilitylequipment: $2.4 M 

4. Gross weight and cube: 6000 lbs, 1500 cubic feet. 

5. Special utility support: Back up diesel generator, toxic gas scrubbers, integrated safety 
system, DI water, hydrogen , nitrogen, and air lines, water chiller, acid neutralization tank, and 
one pass HVAC system. 

6. Special budget requirements: Operating budget for facility (solvents, gases, safety 
consumables, etc..), hydride and organometallic sources for research. 

7. Environmental control requirements: Integrated safety system for handling highly toxic gases 
and hydrogen, real-time toxic gas scrubbers, hoods and fans for exhaust, stainless steel ductwork 
throughout, one pass HVAC. 

8. Relocation: Extremely difficult, would require special site preparation, dismantling of 
building walls to move equipment, manufacturer support for moving equipment, purchasing of 
similar equipment that could not be moved because it is delicate and/or to sensitive. No other 
facilities government wide that could be utilized. Commercial capabilities are extremely limited and 
not amenable to facilitylsection mission. 

9. Indicate how and when equipment was transported or constructed: One piece of equipment 
was transported to site after removal of wall in 2/92. Other equipment constructed on-site from 
existing and purchased parts during 1992 and 1993. 

1 0. Functional support areas: Electronic Devices 1 1.4 and Materials 1 1.5 

1 1. Historical utilization for last 5 FY. Used every work day since facility and equipment came on 
line, mid 1992 for the first piece of equipment. 

12. Projected utilization: Same as historical, every work day. 

13. Number of personnel: Five. 



14. Number to maintain: 5 

15. Facility Photos Attached. 

16. This facility is not shared with any other function. Others may have this capability but this particular 
facility is unique because of special safety capabilities needed to use the equipment. Therefore, it is 
unique to DoD. 









BRAC-95 
DATA CALL #12 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Surface and Interface Sciences Branch 

1. The Optical Characterization Facility utilizes visible and infrared spectroscopy to 
provide information on materials properties and processing. Instrumentation includes Ar 
ion and Ti sapphire lasers, and Fourier Transform Infrared Spectroscopy. The latter is 
coupled with a processing chamber and ultra high vacuum chamber to provide 
information on film deposition, etching, and other chemical processing. 

2. Equipment is movable. 

3. Replacement Value: $670K 

4. Gross Weight: 1500 lbs. Gross Cubage: 6000 cu. ft. 

5. Facility requires gaseous nitrogen, liquid helium, and cooling water. 

6. None. 

7. None. 

8. This facility could be replicated or relocated. Delicate optical components require 
special care for transportation. Other facilities concerned with materials characterization 
and processing require timely feedback from this facility. 

9. Equipment for this facility was acquired over the time period 1984 to 1994. 

10. The Optical Characterization Facility supports areas 11.4 Electronics Devices and 
1 1.5 Materials and Processes. 

11. Average utilization from FY89 to IT93 was 5 WY per year. 

12. Utilization is expected to be 5 WY per year for FY94 - FY97. 

13. 3 people are required to operate the equipment. 

14. No dedicated maintenance personnel are required. 

15. Facility Photo Attached. 

16. This facility is not shared with any other function. 







BRAC-95 
DATA CALL #12 

FacilityJEquipment Electronic Properties 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Electronic Materials Branch 

1. The Electronic Properties Facility provides detailed measurements of: a.) electron and hole 
transport in semiconductor materials and structures using variable-temperature resistivity and Hall 
effect measurements; b.) bulk and interface trap densities and energies using DLTS; and c.) surface 
structure, morphology , and electronic density of surface states of semiconductors, metals, 
insulators, and heterostructures using ambient STMIAFM and low-temperature STM. These 
measurements are crucial to the evaluation of materials grown and processed in other facilities. In 
addition, the ambient S M A F M  is crucial for the exploratory research in new approaches to 
nanometer-scale and atomic-scale lithography, processing, and device fabrication. 

2. Equipment is movable. 

3. Replacement value: $725K 

4. Gross Weight: 6500 lbs. Gross Cubage: 7600 cu. ft. 

5. Facility requires good vibration isolation,including fully-floating isolation table, gaseous and 
liquid nitrogen, 2000 W power, high pressure nitrogen gas line, gaseous and liquid helium, 208 
Volt 40 Amp electrical service. Plans exist to add gaseous hydrogen, chlorine, and fluorine 
(including vent and detection systems) to the low-temperature system for advanced surface 
chemistry studies. 

6. None. 

7. Temperature and humidity stability required to maintain acceptable operating environment for 
electronics. Vibration-free environment required for STMJAFM. 

8. This equipment is unique. Few STMJAFMs have a 130 pm scan field (essential for 
nanolithography) and virtually no other STMs have low-temperature capability combined with an 8 
pm scan field. A move away from NRL would severely impact on Navy electronics R&D because 
the diagnostic equipment in the electronics proper-ties laboratory is essential for assessment of 
materials quality and for basic research on electronic materials. In addition, the ambient 
S W A F M  is essential to the nanometer and atomic scale lithographic research removal of this 
equipment would bring this research to a complete halt. 

9. Equipment was acquired from 1985 - present. 

10. The Electronic Properties Facility supports areas 11.4 Electronic Devices and 11.5 Materials 
and Processes. 



11. Average utilization from FY89 to FY93 was 6 WY per year. 

12. Utilization is expected to be 6 WY per year for FY94 - FY97. 

13. 6 people are required to operate the equipment. 

14. No dedicated maintenance personnel are required. 

15. Facility Photo Attached. 

16. This facility is not shared with any other function. 





BRAC-95 
DATA CALL #12 

FacilityIEquipment Microwave Technology 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Microwave Technologv Branch 

1. Purpose of facilitylequipment. 

Code 6850 operates and maintains an extensive state-of-the-art facility for design, 
fabrication in a research environment, measurement, and modelling of microwave devices 
and circuits incorporating novel materials and/or topologies to address the needs of next 
generation electronic warfare, radar, and communication systems. 

Design is performed with a networked cluster of four workstations including three state- 
of-the-art RISC machines (two Hewlett Packard 735s and one Hewlett Packard 710) 
running microwave CAD software which performs linear and non-linear analysis, 
electromagnetic simulation, and mask layout. 

Research fabrication facilities include all capabilities required for thin film deposition 
and patterning including mask aligners, deposition systems for metals and dielectrics 
(thermal and electron beam evaporators as well as sputtering systems), and wet and dry 
etching processes. Photolithography is performed in a 400 square foot clean room 
facility. Some special lithography and processes are performed by the Nanoelectronics 
Processing Facility as needed. Code 6850 is also equipped with facilities for mounting, 
assembling and packaging microwave circuits and subsystems which are capable of being 
qualified for space applications 

Test and measurement is performed using Code 6850's extensive array of microwave 
and general purpose test equipment. Major facilities are two laboratories centered around 
two vector network analyzers. There are facilities for spectrum analysis, noise figure 
characterization and scalar network analysis. Two closed-cycle refrigeration systems 
have been specially configured to facilitate the measurement of microwave 
cryoelectronics, including superconductors and quantum transport devices, over a 
temperature range from 10K to 400K. On wafer microwave characterization of novel 
microwave devices and circuits is also part of this facility. In addition, there is extensive 
general purpose microwave instrumentation to address custom and special purpose test 
and measurement needs. 

Modelling is also performed using the computational tools discussed in the design 
section as well as custom codes. Special attention is presently focused on novel devices 
including narrow-band-gap InAs channel HEMTs for very high frequency performance 
and wide-band-gap GaN FETs for high-temperature operation. 



2. Portabili tylmovabili ty. 

All of these facilities are, in principle, movable. However, movement of any of the thin 
film deposition systems is difficult due to their size and weight and the requirement that 
these systems must remain under high-vacuum conditions during movement. The clean 
room facility could be dismantled and moved but it would probably be cheaper to build a 
new one than try to move and reassemble the existing facility whose integrity may be 
permanently compromised by such handling. Much of the equipment needs extensive 
utility connections beyond simple electrical hook-up. 

3. Replacement value. 

The cost to replace the three Hewlett Packard workstations is approximately $75,000. 
The microwave design software represents a total investment of another $75,000. The 
thin film deposition and dry processing facilities represent a replacement cost estimated at 
$400,000. The clean room itself would cost $400,000 to duplicate. The remaining 
processing and lithography equipment would require another $100,000 to duplicate. 
Equipment such as wafer scribers, thermo-compression and ultrasonic bonders, soldering 
and welding stations used in the assembly, mounting and packaging of microwave 
circuits would exceed $75,000. Each of the Hewlett Packard 8510C network analyzers 
and supporting accessories cost $160,000 (total: $320,000). Other microwave (sources, 
scalar analyzer, spectrum analysis, noise figure measurement, etc.) and general purpose 
test and measurement electronics in support of this effort represent an investment of over 
$250,000. Each of the closed cycle cryogenic refrigeration systems along with their 
control electronics represents an investment of approximately $30,000 (total: $60,000). 
On-wafer probing facilities would cost approximately $75,000 to reproduce. Total cost 
to duplicate existing equipment would be approximately $2,000,000. Not included in this 
estimate is the cost of providing standard laboratory equipment such as benches, cabinets, 
special utilities, etc. 

4. Gross weight and cubic volume. 

Excluding offices for personnel and support facilities, this facility would require 4,000 
square feet of floor space, 48,000 cubic feet of space, and the total weight is roughly 
estimated at 7.500 lbs. 

5. Special utilities. 

In addition to standard single phase 1 lOV and three phase 220V electrical utilities, the 
following are required: ethernet LAN; LocalTalk LAN; filtered, dry compressed air; 
vacuum; dry nitrogen gas (standard compressed tank is insufficient), ultra-pure de- 
ionized water, filtered water, 400 square foot clean room, fume hoods (one of which must 
be in the clean room), toxic gas storage, acid storage, solvent storage. 

6. Special budget requirements. 

A 400 square foot HEPA filtered clean room is required. Laboratories must be equipped 
with lab benches, storage cabinets, etc. 

7. Environmental control requirements. 

A clean room facility is required for proper photolithographic processes which requires 
that all air entering the room be extensively filtered. Photolithographic and chemical 
processes require highly stable temperature and humidity control. Standard temperature 









BRAC-95 
DATA CALL #12 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Technical Center Site 

Facility/Equipment 
Nomenclature or Title 

The EPICENTER: A facility for the molecular beam epitaxial growth and 
characterization of compound semiconductor materials and structures 

NRL/ESTD 

EPICENTER Facility 

(This facility is a shared initiative of the Electronics Science and 
Technology, Materials Science and Technology and Chemistry Division.) 

Electronic Materials Branch 

1. The facility is dedicated to the growth and physical characterization of both III-V and II- 
VI semiconductors and selected metal films. In addition to two growth chambers, the 
facility allows in vacuo transfer from either growth chamber to two analysis chambers; one 
for scanning tunneling microscopy and the other for angle-resolved electron spectroscopy. 
While both growth chambers are of commercial design (Riber Model 32P), the analysis 
chambers are of custom design and commercial manufacture. The focus of effort in 111-V 
film and superlattice growth is on the GaSb, AlSb, and InAs semiconductor family. The 
focus of effort in 11-VI film and superlattice growth is on the diluted magnetic 
semiconductors MnxZn 1 -xSe and FexZn 1-xSe. 

2. The facility is moveable (Class 2). However, moving is complicated by the requirement 
that the various components be maintained under high vacuum conditions during 
movement. Since a variety of potentially toxic substances have been used inside the 
chambers, special safety precautions may be mandatory for shipment. 

3. The replacement value is $3M. (Exclusive of site preparation.) 

4. Gross weight: 15,000 lbs. Gross cubage: 2,000 cubic feet. 

5. Utility support: Filtered water delivery and drain system. Liquid nitrogen supply and 
exhaust system. (Either through bulk storage container or on-site liquifaction with peak 
demand capability of at least 10 gallon/hour. Insulated delivery lines from source to 
facility.) At least 120 kw of 3 phase, 225 volt electrical power for bake-out shrouds and 
growth chamber electronic systems. Vacuum exhaust system. Dry nitrogen purge gas. 
Ultra-pure deionized water for substrate processing. Fume hood with HEPA filters to 
minimize surface contamination during substrate processing. Pressurized (70 psi) nitrogen 
or clean, dry air to operate pneumatic valves. 

6.  Special budget requirements: The facility must be installed on a stable, low vibration 
floor in order to operate the scanning tunneling microscope which is vibration-sensitive. 



Non-ferrous construction is mandatory adjacent to the magnetic-field sensitive electron 
spectrometer. 

7. Environmental requirements: Temperature stability and sufficiently low relative humidity 
in order to provide an acceptable operating environment for electronic systems. 

8. There is no facility within the U.S. government that is comparable to the Epicenter. In 
the private sector, a number of universities have facilities of equivalent size. However, each 
is configured differently from the Epicenter. The configuration of the Epicenter is unique in 
its combination of surface science techniques with semiconductor film growth capabilities. 
This emphasis has developed in recognition of the increased importance of interfacdsurface 
properties for the successful production of superior quality semiconductor heterostructures 
for optical and electronic devices of interest to the Navy. This facility could be relocated at 
another site but the down-time probably would be one year. If the facility were lost, device- 
oriented programs at NRL would have to find alternate sources of well-characterized 
semiconductor heterostructures. These device programs are quite diverse, ranging from 
infrared detectors to digital electronic applications. 

9. Facility Construction: The major components of the facility were transported to the site 
by airltruck freight. However, a number of customized components, such as optical 
spectroscopy systems, were constructed on site. 

10. Functional support areas: 11.4, Electronic devices and 11.5, Materials and processing. 

11. Historical utilization average: The unit of measure is scientist work-year (WY). Since 
this is a new facility, the five year (FY89-93) average of 1.8WY is somewhat misleading: 
FY89.0.5WY; FY90.1.5WY; FY91,2WY; FY92,2WY; FY93,3WY. 

11A. Alternate measure of historical utilization average: The unit of measure is the 
individual semiconductor film, heterostructure or superlattice produced in the 111-V and II- 
VI growth chambers. Since both growth chambers became fully operational (FY91), the 
facility has produced about 50 samples per month. Since routine maintenance consumes 2 
months per year, 500 samples are produced per annum. 

12. Projected utilization data out to N 1997 - Work Years (WY) 
FY1994: 4WY 
FT1995: 6WY 
FY1996: 7WY 
FY1997: 7WY 

13. Personnel to operate equipment in FY 1994: 4 scientists (4WY). 

14. Personnel to maintain the equipment in FY1994: All equipment is maintained by 
scientist-users. 

15. Facility Photo Attached. 

16. This facility is not shared with any other function. The equipment in this facility is 
unique since there is none other available in DoD or in the Federal government. 



and humidity constraints appropriate for computers and electronic equipment must be met 
in the remainder of the facility. Facilities must be provided for the safe use and storage of 
toxic gases used in dry processing as well as for acids and solvents. 

8. Impact of facility loss. 

This facility is at the forefront of most of the promising new areas of microwave research 
including: the DARPA Ferrite Consortium, the SPAWAR High Temperature 
Superconductor Space Experiment, ONR funded efforts in; InAs and GaN devices, 
quantum transport devices, novel circuit topologies for narrow-band and other filter 
topologies, and a CRADA with Superconducting Core Technologies on 
ferroelectric/superconductor devices and circuits. Relocation of these facilities to another 
location would result in suspension of the activities performed in these facilities for a 
considerable length of time. Although certain equipment such as the network analyzers 
might be down for only a month or two assuming that the physical plant was fully ready 
to accept them, vacuum systems, cryogenic systems, and, in particular, the clean room 
photolithographic facility would take more than a year to become operational. It is 
estimated that to get the facility fully functional would require two years assuming that 
the present personnel were assigned the task and even longer if new personnel were 
assigned the task. In the meantime, progress on all of these programs which are critical to 
next generation electronic warfare, radar, and communication systems will be greatly 
slowed. 

9. Facility construction. 

The facilitylequipment has been assembled over the past several years. All equipment in 
the facility was shipped via normal ground transportation. Assembly of the clean room 
facility requires a contractor specialized in that area. 

10. Areas of functional support: 

Electronic devices and electronic materials. 

1 1. Historical use average. 

Use is defined as  the number of full-time-equivalent (FTE)/work years (WY) for 
personnel engaged in sponsor supported research using the facility. The level of 
utilization has increased steadily over the past five years from approximately 3.5 WY to 6 
WY as the facility and its capabilities have been expanded. 

12. Projected use to FY 1997. 

The level of utilization is expected to increase through 1997 as the trend in sponsor 
interest moves more toward subsystem demonstration and delivery of functional, and in 
some cases, space qualified, hardware such as that delivered to the HTSSE I and HTSSE 
I1 programs. In addition it is expected that measurement and characterization of novel 
microwave devices, such as InAs channel HEMTs and low-temperature quantum- 
transport devices will significantly increase the demands placed on this facility. 



13. Personnel used to operate the equipment. 

The equipment is operated by the researchers and technicians of Code 6850 and involves 
approximately 6 work-years. 

14. Personnel used to maintain the equipment. 

With the exception of the Hewlett Packard vector network analyzers which are 
maintained by a service contract and building utilities maintained by NRL, the 
researchers and technicians of Code 6850 maintain the facility. 

15. Photos. 

Facility photographs attached. 

16. This facility is not shared with any other function. 





BRAC-95 
DATA CALL #12 

FacilityIEquipment Magnetic Resonance 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Electronic Materials Branch 

1. The Magnetic Resonance Facility consists of 3 permanent magnet electron paramagnetic 
resonance (EPR) spectrometers and one superconducting magnet magnetic resonance spectrometer 
along with optical tables, lasers, optical monochrometers and detectors,variable temperature 
apparatus, and ancillary signal processing/control electronics. The spectrometers are used for 
conventional EPR, optically detected magnetic resonance (ODMR) and electron-nuclear double 
resonance (ENDOR). These diagnostic techniques are used to determine the effects of point 
defects on the electronic properties of semiconductors and are used integrally to provide analysis of 
materials quality for materials development and electronic device development. 

2. The facility is moveable. 

3. Replacement Value: $704K 

4. Gross Weight: 8500 lb. Cubic Feet: 9320. 

5. Equipment requires chilled cooling water for magnets; enhanced pressure city water; 208 Volt, 
60 Amp electrical service; liquid helium; liquid nitrogen; and high purity nitrogen gas from liquid 
boil off. 

6. Magnets require some load-spreading but is currently accommodated on flooring rated at 100 
lbslsq. ft. 

7. Vacuum pump exhaust lines, temperature control and humidity control are required to maintain 
alignment of optical equipment and for stability of electronics. 

8. The facility could be replicated or relocated. However, much of the facility is unique within the 
DoD. Loss of the facility would have a significant impact on the Navy because the facility has 
been tailored to support bulk and epitaxial materials growth programs and electronic device 
research and development programs for Navy electronics systems. Part of the side of the building 
will need to be removed to remove large optical tables. 

9. Some of the equipment was developed in-house using NRL machine shop but most was 
delivered to NRL by overland freight and installed by NRL personnel and by manufacturer 
technical personnel. Major purchases were made in 1979, 1985,1987 and 1988. 

10. The Magnetic Resonance Facility supports area 11.4, Electronic Devices and 11.5, Materials 
and Processes. 



11. The average useage from FY89 - N 9 3  was 5 work years per year. 

12. Expected usage (WY): FY94: 5; FY95: 5; FY96: 5; N 9 7 :  5. 

13. Number of people required to operate equipment: 4 

14. Number of people required for maintenance: 0 ( No dedicated technician. Service and repair 
performed by users as required.) 

15. Facility Photo Attached. 

16. This facility is not shared with any other function. 





BRAC-95 
DATA CALL #12 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Electronic Materials Branch 

- 
Technical Center Site 

FacilityIEquipment 
Nomenclature or Title 

1. The Optical Properties Laboratory performs interband-impurity, intra-impurity and vibrational 
spectroscopic measurements on materials used in current and emerging electronic technologies. 
The materials studied include thin films, superlattices and nanostructures produced by molecular 
beam epitaxy and organo-metalic vapor deposition, and bulk crystals. These materials are grown 
as part of electronic device research and development to provide diagnostics and to develop an 
understanding of basic physical properties of device materials. Specific spectroscopic techniques 
include pulsed and continuous wave photoluminescence, photoluminescence excitation, optical 
absorption and reflection, Raman scattering, and modulation spectroscopies. These measurements 
are performed in the spectral range from the mid infrared to the ultraviolet, at magnetic fields as 
high as 13 Tesla, and at temperatures between 1.5K and 400K. 

NRLJESTD 

Optical Properties Facility 

2. Equipment is moveable. 

3. Replacement Value: $843K 

4. Gross weight: 13800 lbs. Gross Cubage: 8500 cu. ft. 

5. Facility requires a high-pressure filtered water delivery system, high pressure nitrogen gas line, 
hydrogen and fluorine gas delivery (including vent and detection systems), 208 Volt 40 Amp 
electrical service. 

6. None. 

7. Temperature and humidity stability are required to maintain alignment of spectroscopic systems 
and to maintain an acceptable operating environment for electronics equipment. 

8. The facility could be replicated or relocated. If this facility were lost to the Department of the 
Navy, the electronics materials and device development programs would be severely impacted. It 
is extremely important that all materials growth, diagnostics equipment and device fabrication 
facilities be colocated in order to provide timely feedback during growth and process development. 

9. Equipment was shipped to NRL by overland freight and was installed by NRL personnel and 
by vendor technical personnel. The facility has been evolving at its present site since 1979. 
Various parts of the facility have been added over the years as modernization and capability 
expansion was required. 

10. The Optical Properties Laboratory supports areas 11.4 Electronic Devices and 11.5 Materials 
and Processes. 



11. Average utilization from FY89 to FY93 was 4 Work Years (WY) per year 

12. Utilization is expected to be 4 WY per year for FY94 - FY97. 

13. 4 people are required to operate the equipment. 

14. No dedicated maintenance personnel are required. 

15. Facility Photo Attached. 

16. This facility is not shared with any other function. 





BRAC-95 
DATA CALL #12 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Technical Center Site 

Facility~Equipment 
Nomenclature or Title 

Electronic Materials Branch 

NRUESTD 

Crystal Growth Facility 

1. The crysral growth facility grows crystals of semiconductor materials and crystalline 
layered structures of superconductor materials used in studies of new materials and new device 
concepts. Electronic device research often requires new materials or materials with electronic 
properties that are not commercially available. The mission of the crystal growth facility is to 
engage in the research necessary to study those electronic materials and devices. This research is 
multi-disciplinary and often involves solid state physicists and device engineers in addition to the 
crystal growth researchers of the facility. 

2. The equipment is moveable as defined by paragraph 6, page 12 of this data call. For all 
practical purpose:s, however, much of the equipment in the crystal growth facility is fixed. In 
addition to being attached to plumbing for water cooling and attached to fume hoods for safety 
enclosure operation, the crystal growth furnaces are not capable of being moved without breaking 
fragile heating elements. Moving the furnaces might require replacement of the entire furnace 
because the heating elements become very brittle after they have been used. 

3. Replacement value of the facilitylequiprnent: $2250K 

4. Gross weight : 22000 lbs. Cube: 35000 cu. ft. 

5 .  The facility requires fume hoods for the processing of hazardous materials, water cooling 
for the crystal growth furnaces, a nitrogen gas supply for the MOCVD reactor, hydrogen and 
oxygen gas supply for the glass shop, compressed air supply for valve operation in the MOCVD 
reactor, 208V and 240V electrical supply for the high temperature furnaces and 480V power 
supply for the RF: generator used to heat the high pressure Czochralski furnace. 

6. Special budget requirements for the facilitylequipment: None. 

7. Environmental control requirements for the facilitylequipment: None 

8 .  Relocating the facility would likely involve replacement of many of the resistance heated 
crystal growth fulnaces because of expected breakage of brittle heating elements. Replication of 
the facility would not be entirely possible because certain items such as the high pressure 
Czochralski crystal growth furnace (sized for research purposes) is no longer manufactured. 
Replacement of the high pressure furnace would mean that a production sized unit would be 
substituted for the research sized unit. Future research using the production sized unit would be 
much more exper~sive because of the larger quantities of new materials which would be required 
for the larger furn~ace. 



Possible alternative crystal growth facilities at either government or commercial sites do not 
exist with the depth of capability that is present at NRL. Certain aspects of the capabilities could 
be obtained at various other facilities, but no other laboratory has the range of crystal 
growth/processing facilities that is located at NRL. Loss of the crystal growth facility would limit 
the ability of device engineers to obtain new materials or materials with desired properties for new 
device experimemtation. The performance of electronic devices is often limited by the crystalline 
and chemical perfection of the materials from which the device is fabricated. Continued 
improvements in the quality of electronic materials is key to better device performance and new 
applications for the electronic materials. Enhanced electronic materials and enhanced electronics 
are responsible fior providing force multipliers for the US. 

9.  The equipment of the crystal growth facility was assembled over the period from 1975 
through the present. Moving the equipment when it was new did not present a problem. The 
heating elements become very brittle after they have been heated to high temperatures. 

10. The crystal growth facility supports area 11.4 Electronic Devices and 11.5 Materials and 
Processes 

11. Historical utilization average for the past five years (1989-1993): The facility has been used on 
a continual basis (4 work-yearslyear) over the past five years. 

12. Projected utilization data out to 1997: The facility is expected to be used on a continual basis (4 
work-year sly ear)^ through 1997. 

13. Approximate: number of personnel used to operate the facility equipment: 4 

14. Approximate: number of people to maintain the facility: 1 

15. Facility Photo Attached. 

16. This facility is not shared with any other function. 





BRAC-95 
DATA CALL #12 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Electronic Materials Branch 

- 

Technical Center Site 

FacilityQuipment 
Nomenclature or Title 

1.The far infrared laboratory is used for transient and steady state infrared spectroscopy covering 
the wavelength range from two microns up to two mm. Experiments are performed on electronic 
and optical matelrials used in near-tern and far-term Navy electronics systems. This includes 
semiconductors, superconductors and glasses. Experiments are performed under applied magnetic 
fields up to 13 Tesla using a number of specialized far infrared lasers and interferometers. 

NRUESTD 

Far Infrared Spectroscopy 
Facility 

2. The far infrared spectroscopy facility is moveable. 

3. Replacement value: $685K 

4. Gross Weighl:: 13000 lbs. Cubic Feet: 2400 

5. Vacuum exhaust system, filtered water delivery and drain systems, chemical fume hood, dry 
nitrogen purge SiiS line from liquid boil-off system. 

6. None 

7. Environmental requirements: Temperature and humidity stability required to maintain alignment 
of optical systems and to maintain acceptable operating environment for electronics. 

8. No governme~lt or commercial facility exists that has flexible capabilities afforded by this 
infrared facility. The facility could be replicated elsewhere but if the equipment were relocated, a 
part of the building would have to be removed to move large optical tables. Loss of this facility to 
the Navy would have a serious negative impact on the Navy's ability to develop advanced materials 
for electronics systems. 

9. Delivered to NRL by overland freight, installed by NRL personnel and by factory 
representatives. Parts of spectrometer built by laboratory personnel. Part of building removed to 
install parts of the system. (1975 - present) 

10. The far infrared spectroscopy facility supports areas 11.4 Electronic Devices and 11.5 
Materials and Processes. 

11. Average useage over the past 5 fiscal years is 5 work years per year. 

12. Projected util.ization FY94 - FY95: 5 work years per year 

13. Number of personnel used to operate the facility: 5 



14. Number of personnel needed to maintain the equipment: 0 (no dedicated technician required.) 

15. Facility Photo Attached. 

16. This facility is not shared with any other function. 





BRAC-95 
DATA CALL #12 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Microwave Technology Branch 

1. Purpose of Facility/Equipment. 
Code 6855 operates and maintains a Reliability and Failure Analysis Facility for the 
study of' semiconductor devices. Operational life times are determined by a number of 
accelera.tion and stressing methods. After failure is induced, the physical failure 
mechan:isms are determined by such methods as electrical characterization, optical 
microscopy, scanning electron microscopy, infrared microscopy, energy dispersive X-ray 
analysis, and various other X-ray techniques. Failure mechanisms are modeled by the 
Monte Clarlo method and the results are correlated with the experimental results to gain a 
better understanding of the failure mechanisms and to improve the reliability of the 
devices. 

2. The equipment is installed in laboratories and is not portable. 

3. Replacement value. 
The cost to replace the reliability and failure analysis equipment is  approximately 
$1,8OO,C100. 

4. Gross w~eight and cubic volume. 
The gross weight of the reliability and failure analysis equipment is approximately 11,000 
pounds. The total laboratory space required is about 4,500 cubic feet. 

5. Special Utilities. 
None required. 

6.  Special budget requirements. 
None required. 

7. Environmental control requirements. 
Standard temperature and humidity constraints appropriate for electronic equipment must 
be met. 

8. Impact clf facility loss. 
Certain types of equipment, such as the RF reliability accelerated life testing 
stations -were built at NRL and could only be rebuilt at another location at a large 
expense. This combination of equipment and the staff trained to use it is unique in the 
military laboratories and its loss would leave the Navy without the ability to assess the 



reliability of electronic components and to conduct research in the area of reliability and 
failure physics. 

Facility construction. 
Most of the present equipment has been purchased or built over a period of time starting 
in 1985. 

Areas of functional support: 
E1ectron:ic devices. 

Historical use average. 
Over the period of 1989- 1993 the facilities have required utilization of approximately 
6 work-years per year. 

Projected use to FY 1997. 
Out to F'Y 1997 the projected use is expected to be 6 work-years per year. 

Personne:l used to operate the equipment. 
Six profe:ssionals are required to operate the equipment. 

Personnel used to maintain the equipment. 
Four professionals are required to maintain the equipment. 

Facility photo attached. 

This facility is not shared with any other function. This facility is unique to DoD and the 
Federal (;overnment, because it allows R F  life testing at microwave frequencies. No 
other government owned equipment does this. 







A.2: AIR VEHICLES: ROTARY-WING AVIONICS (note: this is a new section; 17 Aug 94) 

3.0 Mission. The rotary-wing avionics work at NRL involves R&D in EO/IR systems. This 
research is conducted in the Optical Sciences Division. The research in this warfare area spans a 
broad spectrum of research into the science, technology, and system concepts that will enable the 
Navy to best meet its military requirements. The rotary-wing avionics activities at NRL draw upon 
the spectrum of S&T areas within NRL, the Navy, the Department of Defense, and our 
international allies to develop new systems and to devise technologies that meet emerging needs of 
the Navy, and that better enable it to fulfill its designated role in DoD. 

The research in optical sciences includes a wide range of efforts which include the application of 
EO/IR sensors, application of optical devices to signal processing, and IR signature studies, 
Specifically the rotary-wing avionics program includes work in: 

- IR missile seeker evaluation 
- Modeling, detection and tracking algorithm development 
- Missile threat warning receiver (both IR and UV) design and development 

The work in this area is complemented by work in other NRL divisions such as Materials, 
Chemistry, Electronic Technology, etc. The NRL optical sciences program is supported by a 
group of nearly 140 scientists, engineers, and technical support personnel who each specialize in 
one or more of the science and technology areas which comprise the optical sciences effort. Of this 
complement, less than 8% of the personnel support the rotary-wing avionics portion of the work. 
The optical sciences program is supported by a number of modern research tools and facilities, a 
portion of which ate used in the rotary-wing avionics program. In general, these specialized 
facilities are Navy specific in design and focus on unique Navy applications. 

3.1 Location 

3.1.1 Geo~ra~hic/Climatolo~ical Features. No special geographic/climatological features 
are relevant to this CSF. 

3.1.2 Licenses &  permit^, None. 

3.1.3 Environmental Constraints, None. 

3.1.4 Special Support Infrastructure, None 

3.1.5 Proximitv to Mission-Related Or~anizations. None 

3.2 Personnel 

3.2.1 Total Personnel, Only Government and on-site system engineering technical 
assistance (SETA) personnel support the rotary-wing avionics CSF. There are no military or 
FFRDC personnel supporting the program. The count below gives the number of persons, not the 
number of work years. 
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3.2.2 Education, The number of government personnel actively engaged in S&T, 
engineering development and in-service engineering activities by highest degree and type of 
position is provided in the following table. 

Types of 
personnel 

Technical 
Management (Supv) 

Other 

3.2.3 Ex~erience.  The experience level of government personnel is provided in the 
following table. 

Number of Personnel 

I 

Type of 
Degree1 
Diploma 

High School or 
Less 
Associates 
Bachelor 
Masters 

3.2.4 Accomplishments D u r i n ~  FY91-93. 

On-Site SETA 

4 

i 

3.2.4.1 The number and listing of patent awards in the rotary-wing avionics area for 
-91-93 are: 

On-Site FFRDC Government 

Number of Government Personnel by Type of Position 

CSF Disclosure Awarded Patent Titles 
s (List) 

ROTARY-WING AVIONICS 0 1 List Follows 
Total 0 1 

Civilian 

8 
2 

Doctorate (include 
Med/Vet/etc.) 

Technical 

1 
1 

Type of 
Position 
Technical 
Manageme 
nt (Supv) 

Total 
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Military 

6 

Management 
(SUPV) 

Years of Government and/or Military Service 

2 

Other 

Less than 
3 years 3-10 years 

3 

3 

More than 
20 years 

3 
1 

4 

11-15 
years 

1 
1 

2 

16 - 2 0 
years 

1 

1 



I Number of Personnel I 
pes of personnel Government On-Site FFRDC On-Site SETA 

I I 1 

\ 11 Civilian I Militarv 1 I 
It 

\ II I I I 

\ Technical II 8 I I I 4 

The number of government personnel actively engaged in S&T, 
and in-service engineering activities by highest degree and type of 
following table. 

3.2.3 Experience. The experience government personnel is provided in the 
following table. 

11 11 \Number of Government Personnel by Type of Position 1 

3.2.4 Accomplishments During FY91-93. 

Type of 
Degree1 
Diploma 

High School or 
Less 

\ 

3.2.4.1 The number and listing of patent awards in the avionics area for 
FY91-93 are: 

Management 
(SUPV) 

Associates 
Bachelor 
Masters 

I 

Other 

\ 
1 \ 
1 \ 

Doctorate (include 
Med/Vet/etc.) 
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6 2 

I Years of Government h ~ d l o r  Military Service I 

\ 

.I i9 AUG 199 

Type of 
Position 
Technical 
Manageme 
nt (Supv) 

Total 

C S F  

ROTARY-WING AVIONICS 
Total 

Less than 
3 years 

Disclosure 
S 

0 
0 

Awarded 

1 List FollMs 

1 \ 

3-10 years 
3 

3 

11- 
years 

1 \ 
1 

2 

16-20  
years 

1 

\ 1 

More than 
20 years 

3 
1 

4 



ROTARY-WING AVIONICS PATENTS AWARDED: 
1. "Noninvasive Pressure Measuring Device and Method", 5,115,668 

ROTARY-WING AVIONICS PATENT DISCLOSURES: None 

3.2.4.2 The number of papers published in peer reviewed journals in N91-93 is provided in the 
table below. 

* 

3.3.1 N 9 3  Workload 

CSF 

ROTARY-WING AVIONICS 

3.3.1.1 Work Year and Lifecvcle The number of actual workyears executed for the rotary-wing 
avionics CSF in FY93 is provided by the table below for each of the following: government 
civilian; military; on-site FFRDCs; and on-site SETAs. 

Number Published 

None 
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Paper Titles 
(List) 

"LAB" 

Science & Technology 
Engineering 

Fiscal Year 1993 Actual 

Civilian 
0.15 
0.62 

8.16 0.7 

Military FFRDC SETA 
1 
1 



\ 
OTARY-WING AVIONICS PATENTS AWARDED: 

"Noninvasive Pressure Measuring Device and Method", 5,115,668 

Y-WING AVIONICS PATENT DISCLOSURES: None 

number of papers published in peer reviewed journals in FY91-93 is provided in the 

\ I I 
TOTAL \ I 2 I 

\ 

1. "Design and a Loral Laser Warning Receiver"," Proc. IRIS IRCM, 347, 1, 
1992. 
2. "Laboratory and Field Evalu of a Loral Laser Warning Receivern,* Proc. IRIS IRCM, Apr 
1993. 

* Peer-Reviewed Conference Proce 

3.3 y v o u  

3.3.1 FY93 Workload \ 
3.3.1.1 Work Year and Lifecvcle The workyears executed for the rotary-wing 
avionics CSF in FY93 is provided by each of the following; government 
civilian; military; on-site FFRDCs; and 
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\ 

"LAB" 

Science & Technology 
Engineering 

Development 
In-Service Engineering 

r 1993 Actual 

SETA 
1 
1 

0.7 

Civilian 
0.15 
0.62 

8.16 

Military \ FFRDC 
\ 

\, 



3.3.1.2 Engineerin? Development Bv ACAT, For each rotary-wing avionics CSF programs 
conducted under engineering development, the following table provides a summary of the efforts 
and identifies the specific engineering development programs that are supported. 

3.3.1.3 In-Service Enpineering, The following table provides for each in-service engineering 
program in the rotary-wing avionics CSF the FY93 workyears, funding, and weapon system 
supported. 

Engineerin 
g 

Developme 
n t 

ACATIC 
ACAT ID 
ACAT II 

ACAT m/rv 
Other 

3.3.2.1 Direct Fundin?. The NRL rotary-wing avionics program receives no direct funding, 
consequently all entries in the table below are zero. 

Workyears 
(FY93 
Actual) 

1.62 

Name or 
Number 

None 
None 
None 
None 

1 

Common 
Support 

Functions - 

3.3.2.2 Other Obligation Authoritv. Reimbursable and direct-cite funding (other obligation 
authority expected) from FY94 to FY97 is provided below. 

FY93 Funds 
Received 

(Obligation 
Authority) 

1,067 

In-Service 
Engineering 

Efforts (List) 

CSF 
ROTARY - WING AVIONICS 

Narrative 

Tactical Aircraft CM 

I 
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FY93 Actual 

FY94 
0 

CSF 
Reimbursable 

Direc t-Cite 

Weapon System(s) 
Supported 

3.3.2 Proiected Funding 

ROTARY- 
WING 

AVIONICS 
. 

FY95 
0 

FY94 
2,803 
2,195 

Helicopter IRCM 
Laser RF/D CM 
IR Lamp Tester 
IR Source , 

FY96 
0 

FY95 
3,200 
2,300 

Funds 
Received 

(Obligation 
Authority) 

628.3 
3685.4 
131.7 
650 

FY97 
0 

FY96 
3,300 
2,500 

Workyears 

0.8 1 
4.22 
0.47 
3.36 

FY97 
3,400 
2,700 

ANIAAR-47 
AN/AAR-47 
ANIAAR-47 
ANIAAR-47 



3.4.1 Maior Equi~ment and Facilities. The major facilities necessary to support the rotary-wing 
avionics CSF are listed in the following table, and are described more fully in the text that follows 
the table. Where the facilities are shared with other functions, the percentage of total time used by 
the rotary-wing avionics function is shown in parentheses following each table entry. The 
remaining percentages are used to support Navy specific activities. 

*The remaining percentage of these facilities support the fixed-wing avionics CSF. 

HIGH PRECISION OPTICAL TRACKER 
This facility measures optical and infrared (IR) signatures of targets in motion and the propagation 
of light through the atmosphere. It consists of two 40-ft long, 7-ft wide electronics trailers. One 
has a 32" diameter optical tracker mounted at the back. Built originally to do absolute transmittance 
measurements between ships, the tracker now has the capability of tracking noncooperative targets 
for signature studies. With a 6-pad tracking accuracy capability, tracking choices are trackball, 
video image tracking by contrast or correlation, or computer drive. Newtonian optics direct 
gathered radiation to either IR imaging sensors or to an IR scanning spectrometer. The second 
trailer provides the calibration capability to the facility. A 36" mirror with four blackbody sources 
with associated computer programs and control provide a known value of radiation arriving at the 
tracker telescope aperture. To complete the calibration suite is equipment to measure and record 
meteorological parameters such as air temperature, dew point and visibility. 

A 

SEEKER SIMULATION LABORATORY 
The function of this laboratory is to assess optical countermeasure vulnerability of infrared seekers 
and trackers, to determine the effectiveness of the operation of infrared jammers, and to develop 
advanced jamming techniques. This laboratory consists of two computer-controlled rate tables 
where systems are mounted; four lasers acousto-optically modulated to simulate target and jammer; 
two computer-controlled arbitrary waveform generators; four computer-controlled function 
generators; a 32-channel Ampex tape recorder; and an extensive variety of electronicprocessing 
equipment including spectrum analyzer, vector phase lock analyzers, etc. All electronics systems 
are interfaced to a desktop computer that controls the experiment and data acquisition. The 
combination of the diagnostic electronics and the four lasers integrated into a single operating 
system is a unique capability unavailable anywhere else in the US. 

Common 
Support 

Function 
ROTARY- 
WING 
AVIONICS 
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Unique to 
Major Facility or 

Equipment 
Description 

High Precision 
Optical Tracker* 
(50%) 

Seeker Simulation 
Laboratory 
(100%) 

Missile Warning 
System Facility* 
(50%) 

. I  ig AUG 1994 

DoD 

X 

X 

U. S. 

X 

Federal 
Gov't 

X 

Replacement 
Cost ($K) 

1,200 

3,000 

2,000 



MISSILE WARNING SYSTEM FACILITY 
This facility is used for the development and demonstration of sensors and algorithms for missile 
warning systems and for data collection in support of sensor and algorithm development. A 
missile warning sensor for aircraft requires a system capable of detecting the threat missile at 
sufficient range to implement effective countermeasures while rejecting non-threat missiles and 
background or clutter features which mimic the characteristics of threat missiles. The development 
of such systems requires a body of data characterizing both the targets and the competing 
background and clutter and a set of algorithms capable of sorting the features of all sources to 
provide a high probability of threat missile detection with a low false alarm rate under stressing 
clutter or battlefield conditions. A facility for supporting such development must be capable of 
acquiring the necessary data and processing it rapidly to assess the effectiveness of algorithms. 
The capability of this facility for developing and demonstrating sensors and algorithms in spectral 
regions from the ultraviolet through the infrared spectral is unique within the Defense Department. 

3.5.1 Laboratory Facilities, Facilities records as of the fourth-quarter FY93 are used in 
providing the following data (in ksq ft) for the rotary-wing avionics CSF. 

* Administrative, Technical, Storage, Utility 

Space is centrally managed at NRL. When space becomes excess in a Division the excess space is 
returned to the NRL space coordinator for reallocation. Hence, in general, the NRL performing 
Divisions do not have excess space and thus the above tables show no excess space for the rotary- 
wing avionics CSF. 

4 

Common 
Support 

Function 
AVIONIC 
S 

3.5.1.1 In general, the facilitiesflabs that support the rotary-wing CSF are readily capable of 
accepting a modest increase of work as long as the type of work that would be gained is of the 
same type that is currently being performed. In this case, it is assumed that the physical size of the 
space, and the equipment and instrumentation available is of the proper variety for the work. 
Although much greater increases in the capacity may be obtained, it is expected that this would 
entail major modifications to existing facilities or the construction of expanded facilities. Significant 
changes in the nature of the work might also entail a similar degree of modification. 

3.5.1.2 Based on currently available space, and using the consideration of similar work discussed 
above, it is believed that the NRL rotary-wing avionics CSF could be increased by as much as 5 
workyears per year before major modifications to facilities would be required. This increased 
workyear effort would have to be accommodated largely by new hires. 

Facility or 
Equipment 
Description 

Office 

Laboratory 
Storage 

3.5.1.3 For 3.5.1.1 and 3.5.1.2 (above) describe the impact of military construction programs or 
other alteration projects programmed in the FY95 PBS. (BRAC Criteria JI). None. 
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Type of 
Space* 

Administrative 

Technical 
Storage 

Space Capacity (KSF) 

Current 
0.360 

6.90 
.072 

Used 
0.360 

6.90 
.072 

Excess 
0 

0 
0 



stration of sensors and algorithms for missile 
f sensor and algorithm development. A 
capable of detecting the threat missile at 
es while rejecting non-threat missiles and 
teristics of threat missiles. The development 
both the targets and the competing 
of sorting the features of all sources to 
ith a low false alarm rate under stressing 

ility for supporting such development must be capable of 
ssing it rapidly to assess the effectiveness of algorithms. 
ping and demonstrating sensors and algorithms in spectral 

gh the infrared spectral is unique within the Defense Department. 

3.5.1 Laboratory Facilities, records as of the fourth-quarter FY93 are used in 
providing the following data for the rotary-wing avionics CSF. 

* Administrative, Technical, Storage, Utility \ 

\ 

Space Capacity (KSF) 

Space is centrally managed at NRL. When space becomes exc 
returned to the NRL space coordinator for reallocation. Henc 
Divisions do not have excess space and thus the above tables 
wing avionics CSF. 

3.5.1.1 In general, the facilitiesbabs that support the rotary- 
accepting a modest increase of work as long as the type of 
same type that is currently being performed. In this case, i 
space, and the equipment and instrumentation available is 
Although much greater increases in the capacity may be o 
entail major modifications to existing facilities or the con 
changes in the nature of the work might also entail a s 

Common 
Support 

Function 
AVIONIC 
S 

3.5.1.2 Based on currently available space, and using the consideration of similar 
above, it is believed that the NRL rotary-wing avionics CSF could be increased by as mu 
workyears per year before major modifications to facilities would be required. This increa 
workyear effort would have to be accommodated largely by new hires. 

3.5.1.3 For 3.5.1.1 and 3.5.1.2 (above) describe the impact of military construction programs 
other alteration projects programmed in the FY95 PBS. (BRAC Criteria JI). None. 

\ 

Facility or 
Equipment 
Description 

Office 

Laboratory 
Storage 
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Storage 

Current 
0.360 

6.90 
\ .072 

Used 
0.360 

6.90 
.072 

Excess 
0 

0 
0 



3.5.2 Land Use. NRL has 11.2 acres available for unrestricted expansion located at its 
Chesapeake Bay Detachment. Parking would have to be included as part of any expansion project. 
Utilities, while available, are aged and would be required to be upgraded to accommodate any 
expansion. 

The building space, (class 2 property) currently available for growth opportunities at the 
NRL DC site, either constrained or unconstrained, represents a total of multiple small areas located 
throughout the Laboratory which cannot be effectively utilized by any other functions other than 
the primary occupant of the facility. It is important to note, however, that NRL facilities can be 
re-configured, e.g. demolished and rebuilt, altered, and fitted with capital equipment, etc. to 
accommodate new or expanded mission assignments. However, accurate quantification of the 
maximum amount of space available for expansion is not practical without the benefit of revised 
mission/prograrn planning guidance. For planning purposes, a rough order of magnitude estimate 
of the minimum class 2 space available for expansion is 10 percent. This would involve minimal 
reconfiguration. 

3.5.3 Ytilities. Utility service capacities are depicted in the following table: 

The availability of natural gas is controlled by the Washington Gas Light Company. It can 
be relied on as a primary fuel. 

2 Production plant owned by the PWC, Washington.BRAC-95 CERTIFICATION 

Electrical 
Supply 

(KWH) 
Natural Gas 

(CFH) 1 
Sewage (GPD) 
Potable Water 

(GPD) 
Steam 
(PSI & 

lb/Hr)2 
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On Base 
Capacity 

NIA 

N/A 

N/A 
-- NIA 

190,000 lb/Hr 

Off Base Long 
Term Contract 
54,000 KWH 

2,961 CFH 

Unlimited 
9,740,978 GPD 

NIA 

Normal Steady 
State Load 

13,098 KWH 

141 CFH 

847,583 GPD 
1,118,911 GPD 

116,000 lbmr 

Peak 
Demand 

17,280 KWH 

1,868 CFH 

1,017,100 GPD 
1,342,693 GPD 

125,000 lb/Hr 







SEEKER SIMULATION LABORATORY 





AVIONICS mwCy a t &  W ~ ~ Q G  S ' ; C ~ U A  (9 ~ ~ ' 9 4 ,  
k at NRL includes efforts in EW systems, EODR systems, and 
n (CAI). This research is conducted in three NRL divisions: the 

Optical Sciences Division, and the Radar Division. The research in these 
broad spectrum of research into the science, technologies, and system 
e Navy to best meet its military requirements. The avionic activities at 

ectrum of S&T areas within NRL, the Navy, the Department of 
allies to develop new systems and to devise technologies that meet 

that better enable it to fulfill its designated role in DoD. 

The EW research includ needs for both Naval ships and 
aircraft and for the ort measures and countermeasures, as 
well as in critical supp e. Although principally focused on 
EW research for ships, aboratory for the Navy, the NRL 
EW program includes a eds unique to carrier aviation, and 
on other aircraft plat ion. The NRL EW program is 
executed by a group of nearly 300 ical support personnel who each 
specialize in one or more of the sci as that are critical to EW for the Navy. 
In general, each of th supports both ship and aircraft needs 
within their individual eds arise. The EW program is supported by an 
extensive set of modem which are highly specialized to EW technology 
research needs, and ships related portion of the research 
program as well as nics for EW. In general, these specialized 
facilities are Navy s S&T needs for EW in support of the unique 
needs of the Navy. 

The research in optical science includes a wide r de the application of 
EODR sensors to ships, aircraft, and undersea s cal devices to signal 
processing, delay lines, fiber-optic gyros, s phones, fiber-optic 
magnetic sensors, imaging systems, and bas optical propagation 
studies, IR signature studies, and laser rese ram includes work 
in; 

IR focal plane design 
IR missile seeker evaluation 
Surveillance and reconnaissance camera development 
Modelling, detection and tracking 
Missile threat warning receiver (b 
In-house radiation hardened fiber fabrication 
Ultra high bandwidth fiber delay lines for EW decoys 
File networking for avionic data communications 
Smart structure development using embedded fiber sensors 

The work in this area is complemented by work in other NRL 
Chemistry, Electronics, etc. The NRL optical sciences program is 
140 scientists, engineers, and technical support personnel who 
the science and technology areas which 
less than 20% of the personnel 
program is supported by a number of modern 
used in the avionics program. In general, these 
focus on unique Navy applications. 



the acknowledged technical leader among the four Services in the field of 
Identification (CAI), formerly called Identification Friend or Foe (IFF). Its 

all four Services as well as the NATO allies. In terms of work years and 
of the total effort in the Radar division, but its importance is far greater 
funding indicates. 

The Chesapeake Bay Detachment (CBD) of the 
st Coast location) that is particularly well suited 

. The site, on a cliff overlooking the Bay, 
n Tilghman Island. The approximately 100 
sensors above the ocean, and the path to 

r these sensors. This geometry is exactly that 
nemy missiles, and in attacks on enemy ships by low flying US 

must be achieved if successful experiments 
tems research program. 

3.1.2 Licenses & P e r r n i t i k n a n c e  handling, transportation, and storage at CBD. 

3.1.3 Environmental ~ o n s t r h n t ~ .  None known other than those associated with the 
handling of explosives at the CBI) site. 

3.1.4 Special S w o r t  Infrastructu 

3.1.5. Proximitv to Mission-Related ohanizations. The two principal organizations on 
which the avionics research is most dependent Naval Air Warfare Center (NAWC) 
facilities at Patuxent River (PAX). MD and e Warfare Center facilities at 
Wallops Island, VA. These facilities support rt by providing test ranges and 
radars at Wallops Island and a large aircraft r at Patuxent River which is 
unique to the Navy. 

Common 
Support 

Functions 

3.2 personnel \ 
.AVIONICS 
AVIONICS 

3.2.1 Total Personnel. Only government and on-site 
assistance (SETA) personnel support the avionics CSF. There are 
supporting the program. The count below gives the number of 

Name 

years. 

PAX 
WALLOPS 

Type of Workyears 
Organization Performed by 

Your Activity 

Workyears 
Funded by 

Your Activity 

TEST CENTER 
TEST RANGE 

60 MI 
150 MI 

\ I 

\ 7.0 
\ 1.0 

0.5 
0.5 



number of government personnel actively engaged in S&T, 
activities by highest degree and type of 

(note that one Certified Professional Engineer is 

I 

I 

Number of Personnel 

3.2.3 Experience, The experience level personnel is provided in the 
following table. 

of Personnel Government On-Site FFRDC 

Civilian Military 
Te&mcal 65 0 0 

Managem&$ (Supv) 12 0 0 
0---- 0 0 0 

Type of 
Degree1 
Diploma 

High School or 
Less 

Associates 

\ 

Years of Government a n i o r  Military Service 
Type of 

- 
Less than More than 

Position 20 years 
Technical -- 23 

Management 8 
(S UPV) \ 

Total 4 25 14 \ 3  3 1 

On-Site SETA 

37 
0 
I) 

3.2.4 Accom~lishments During FY91-93. 

3.2.4.1 The number and listing of patent awards in the avionics 

CSF Disclosures Awarded 

AVIONICS 6 3 List Follows \ 
Total 6 3 \ 

23 \ 4 0 
16 \ 0 0 
19 8 0 

Nu*ber of Government Personnel by Type of Position 

Note that this list does not include those classified patents which have been assigned 
published or awarded due to classification. 

1 \ 

Management 
(SUPV) 

0 

0 

Other 

0 

0 



VIONICS PATENTS AWARDED: 
Pressure Measuring Device and Method, #5,115,668 

With Two Phase Conjugate Mirrors, #5,120,133 
Temperature Flashpumped 2.09 Micron Solid State Laser, #5,088,103 

Laser, #74,075 
using Additive Pulse 

3.2.4.2 The number of blished in peer reviewed journals in the years FY9 1-93 is 
provided in the table be1 Id be noted that many of the NRL avionics research results are 
classified and cannot be the usual peer reviewed journals. Only the Journal of Defense 
Research (recently defu by DoD was available as a classified peer reviewed journal. 
Also many avionics res published in the form of classified DoD documents. - 

CSF Paper Titles 
(List) 

AVIONICS \ 27 List Follows 

AVIONICS PUBLICATIONS : 
1. "A Toolset for Navigation in Virtual E ACM Symposium on 

User Interface Software & Technolo 
2. "Hands-ff Interactions with Men gs of the 7th Annual 

Workshop on Space Operations A 
3. "Ship Wake Exploitation for Cru efense ~esearch,  Nov. 

1991, Vol. 21, NO. 1, pp.1-34. 
4. "Over-the-Horizon Radar ECM . 1992, Vol. 21, No. 4, 

pp.921-986. 
5. "Tactical Proforma Exploitation' 1992, Vol. 21, No. 3, 

pp.7 15-739. 
6. "Transmission Line Amplifier", I ept. 1992, Vol. 39, 

NO. 9, pp.2165-2171. 
7. "Diode Pumped ArnplifierLaser aluation", IEEE J. 

Quantum Mechanics, Apr. 1992 
8. "Image Speckle Contrast Reduc 

Optics, Jan. 1992, Vol. 31, No. 
9. "Effects on Nonredundance on a 

Society of America, 1993. 
10. "Design and Performance of a of IRIS IRCM 

1992. 
11. "Laser Ranging Countermeasure Program Acceptance Testn,* ~ r o c e e d i n y  IRIS IRCM , 

1992. 
12. "Short Wavelength Imaging Laser Radar using a Digicon Detector", 

Engineering, Nov. 1992, Vol. 3 1, No. 1 1. 
13. "Infrared Focal Plane Array Technology", Proceedings IEEE, Jan 1991, Vol. 
14. "Even Length Median Filters in Optimal Signal Processing", Elect. Letters, 

28. No. 13. 
15. "Intracavity-pumped 2.09 Micron Ho:YAG Laser", Optics Letters, May 1992, Vol. 17, 

\ 



for Staring IRFPA Cameraw,* Proceedings IRIS 

elated Processing", * Proceedings IRIS Targets, 

System Stability and Detector l/f Noise on Staring IRFPA PerformanceM,* 
IRIS Sensors, Mar. 1993. 

Imaging Detector Arraysw,* Proceedings IEEE Conf. 

uniformity Correction Techniques for Arraysw,* 

r IR Laser Countermeasures on Several IR Focal Plane Arraysu,* 

Loral Laser Warning Receiverw,*, Proceeding IRIS 

from Heat Seeking Missiles",* Proceedings ADPA 

IRIS IRCM, Apr. 1993. 
",* Proceedings IRIS IRCM, Apr. 

1993. 
ings IRIS Detector, Aug. 1993. 
o1atorsn,* CVGIP Graphical Methods and Image 

*Peer-Reviewed Conference Proceedings\ 

3.3 Workload \ 
3.3.1 FY93 Workload \ 
3.3.1.1 Work Year and Lifecvcle. The number of executed for the avionics 
CSF in FY93 is provided by the table below for government civilian; 
military; on-site FFRDCs; and on-site SETAs. 

"LAB" 

Science & 
Technology 
Engineering 

Development 

In-Service 
Engineering 

Fiscal Year 1993 

Civilian 

37.36 

28.52 

8.16 

SET A 

17.05 

16.7 

Military 

0 

0 

0 

0 \ 

0 



BY ACAT. For the avionics CSF programs conducted under 
table provides a summary of the efforts and identifies the 

programs that are supported. 

3.3.1.3 In-Service En~ inee r in~  The provides for each in-service engineering 
program in the avionics CSF the FY93 and weapon system supported. 

Narrative 

New CAI system to correct 
the deficiencies in the current 

Name or Workyear FY93 Funds 
Number s(FY 93 Received($ 

Actual) K )  
(Obligation 
Authority) 

ACAT II 
ACAT m/rv 

Other 

Common 
Support 
Functions 

ACAT IC 
ACAT ID 

AVIONICS 

\ 

NonB, 
3 19.4 

\ 

Engineering 
Efforts (List) 

\None 

Funds 
Received 

3914 

($K) 
(Obligation 
Authority) 

3.6 

Mark XI.  IFF 

Navy E A 4 B  EW 
ANIALE-50 Decoy 
SLQ-20 Upgrade 

I I 

Helicopter IRCM 1 628.3 I 0.81 

600 

Airborne RF Decoys 
RF Labs/INEWS 

E2C Emitter 
ATEWES 

STORY FINDER 
Tactical Aircraft CM 

Gusty Beast (Classified 
Program) 

7 

Laser &/D CM 
IR Lamp Tester 
IR Source 

7858 

Weapon 
System(s) 
Supported 



3 . 3 . y i r e c t  Fund iu  The NRL avionics program receives no direct funding, consequently all 
entnes the table below are zero. 

Reimbursable and direct-cite funding (other obligation 
is provided below: 

\ 
C S F  I $94($K) I FY95($K) FY96($K) FY97($K) 

3.4.1 Major Equipment and Faci 
the avionics CSF are listed in th 
follows the table. Where the facil 
used by the avionics function is 
percentages are used to support 

Reimbursable 
DirectXite 

\ 

\ 

2\13 1 
8,636 

22,033 
9,450 

I 

23,150 
10,370 

23,950 
10,800 



Major Facility or 
Equipment Federal Replacement 
Description DOD Gov't  U. S. Cost ($K) 

\ 
- AVIONICS 

Fixed Wing 
AVIONICS 
Fixed Win 

- AVIONIC: 
Fixed Wing 

- AVIONICS 

More detailed information on each of the special facilities above is provided in the 
following descriptions and photographs. 

Fixed Wing 
AVIONICS 
Fixed Wing 

- AVIONICS 
Fixed Wing 
AVIONICS 
Fixed Wing 

AVIONICS 
Fixed Wing 

- AVIONICS 
Fixed Wing 

- AVIONICS 
Fixed Wing 

AVIONICS 
Fixed Wing 

SEARCH RADAR ECM SIMULATOR(SRES) 
SRES is an electronic laboratory designed to test 
between an airborne threat search radar 
part of their defense. The method of simulation is real-time 
be present in the threat radar receiver from the radar 
processed by the radar receivers and 
determination of the ECM effects. An 
determining the preferred target's location. 

Ships Radar ECM 

Isoladon Meas. 

The combination of specific equipment, software and capabilities associated with 
for the SRES laboratory are unique to this facility. 

* The remaining percentage of utilization for these faci 
** The remaining percentage of utilization for these fac 

~hambe\70%))* 

Hi 

Focal Plane Array 
Evaluation 

Facility (SO%)** 

X 

X 

X 

2,000 

1,500 

1,200 

2,000 

\ 
Seeker Simulation X 
Laboratory(100%) 
Missile Warning X 

System 
Facility(100%) 

Digital Signal Proc. X 
Facility(75%)** 

X 

X 

X 

X 

3,500 

15,000 

2,600 

3.000 



More detailed information on each of the special facilities above is provided in the 
following descriptions and photographs. 

between an airborne 

be present in the threat radar receiver from the radar 
processed by the 

determining the preferred target's location. 

The combination of specific equipment, software and capabilities associated with 
for the SRES laboratory are unique to this facility. 



-SECTION MEASUREMENTS LABORATORY (CHESAPEAKE 

installation designed to accurately characterize and quantify the over the 
(RCS) signature of ships, aircraft and electronic warfare passive and 

nd these platforms. The system is capable of collecting precision data in 
bands. Additionally, the system can characterize and quantify the 
RP) and sensitivity of active electronic warfare systems over the same 

includes conventional single frequency radars as well as broad-band 
herent and noncoherent radars can be used. A 95 Ghz radar is being 

This is a one of a facility. It is the only facility which routinely conducts the necessary 
measurements the design and development of R&D decoy and onboard ECM systems. 

COMPACT ANTE FACILITY 
Antenna Range Facility is to provide a unique state-of-the- 

art anechoic phase and amplitude of antenna systems over a frequency 
support of NRL research in EW. The facility 
measurements from 2 to 40 Ghz, and small 

The facility has been specially E I/RFI hardened using massive hydraulically actuated doors. A 
special hydraulic elevator was insta ed to move equipment in and out of the chamber. The chamber 
also has a state-of-the-art micro ve lining designed to provide a 4 foot diameter by 6 foot 
length quiet zone area with greater tha 50 dB below incident reflectivity reduction. The chamber 
also has an automatic fire suppression stem designed to prevent damage to electrical systems 
under test. The facility and equipment ar controlled in temperature and humidity to prevent large 
fluctuations in the microwave absorber and arabolic reflector characteristics. i; 
ISOLATION MEASUREMENT CH 
The Isolation Measurement Chamber F for measuring antenna to 
antenna radiation coupling charac support of EW research. 
Configuration and size of the handling equipment allow for unique 
accommodation of portions of airfra e same position as those of 
operational aircraft. This feature accoun e facility is also capable for 
making accurate measurements of the cts. The facility has been specially 
EMIIRFI hardened using massive addition, the facility was 
provided with special handling fixtures 5 ft. panel to accommodate 
the installation of parts of ship structures, aircraft s, etc. for testing. The chamber 
has a state-of-the-art microwave a ide a large quiet zone area of 12 
ft. by 18 ft. by 10 ft. with a greater th ity reduction. The chamber 
has an automatic sensing fire suppression system designed to damage to electrical systems 
under test. The facilitylequipment are controlled in temper humidity to prevent large 
fluctuations in the microwave absorber characteristics. 

MILLIMETER WAVE ANECHOIC CHAMBER FACILITY 
The primary function of the state-of-the-art Millimeter Anechoic C 
and characterize antenna gain, beamwidth, axial roll, beam squint, ph 
polarization levels at low power continuously over the frequency r 
facility also provides a means to measure the radio frequency tran 
radomes intended for use in shipboard, aircraft, satellite and missil 
of a fixed anechoic chamber with a carefully calibrated quiet zone 
portion of the control hardware is moveable, most of the hardware i 



been specially EMI/RFI hardened using massive hydraulically actuated doors. A 
to move equipment in and out of the anechoic chamber. The 

microwave absorber lining designed to provide a 3 ft. diameter 
50 dB incident reflectivity reduction. The chamber has an 

system designed to prevent damage to electrical systems under 
test. 

of the RF Techniques Chamber Facility is to provide a low cost anechoic 
missiles, airborne intercept radars, 

o aid in the development of airborne 
he facility has been specially EMI/RFI 

addition, one side wall of the chamber can 
mber has a state-of-the-art 
quiet zone area with greater 

than 50 dB below r has an automatic sensing fire 
lectrical systems under test. This facility and 

to prevent large fluctuations in microwave 

HIGH PRECISION OPTICAL 
This facility measures optical and s in motion and the propagation of light 
through the atmosphere. It consist 7 ft. wide electronic trailers. One has a 
32" diameter optical tracker mou originally to do absolute transmittance 
measurements between ships, the bility of tracking noncooperative targets 
for signature studies. With a 6 uracy capability, tracking choices are 
trackball, video image tracki , or computer drive. Newtonian optics 
direct gathered radiation to ei to an IR scanning spectrometer. The 
second trailer provides the cali lity. A 36" mirror with four blackbody 
sources with associated com provide a known value of radiation 
arriving at the tracker telescop libration suite is equipment to measure 
and record meteorological par , dew point and visibility. 

FOCAL PLANE ARRAY EVALUATION FACIL 
In this facility, the optical and electrical evaluation of 
conducted to determine the development status, to prov 
contracts, and to evaluate the potential for fulfilling Nav 
evaluation facility consists of optical sources and e 
hybrid IR focal plane arrays that use charge coupled 
direct readout (DRO), or charge imaging matrix (CI 
are often received in chip form, there are a variety of 
carriers. Optical sources are used to illuminate the detectors with lse or continuous 
radiation in both uniform and single detector modes. Calibrated lase 
array performance under optical overload conditions. 
computer techniques because each array may consist 
samples of each detector are required for statistical sig 
is determined by using optical filters or spectrometers. 

The combination of the high data rate acquisition with real time imaging capabi 
facility unique within the Defense Department. 



advanced 

controlled function generators; a 32- 
of electronic processing equipment 

etc. All electronic systems are 

The combination and the four lasers integrated into a single operating 
system is a anywhere else in the US. 

nstration of sensors and algorithms for missile 
sensor and algorithm development. A missile 
le of detecting the threat missile at sufficient 

range to implement requiring nonthreat missiles and background 
or clutter features of threat missiles. The development of such 

e targets and the competing background and 
e features of all sources to provide a high 
alse alarm rate under stressing clutter or 

battlefield conditions. 

The capability of this facility for developin demonstrating sensors and algorithms in spectral 
regions from the ultraviolet through the is unique within the Defense Department. 

DIGITAL SIGNAL PROCESSING 
The signal processing facility provides a reposi ultispectral imagery and 
combines this database with processing tools n et detection algorithms. 
The existing database is updated and augmen sensors as it becomes 
available. The facility allows users to easily ics for evaluating the 
images and to manipulate the images for ex ackground scenarios. 
Current target detection algorithms are comp cessing methods are 
tested and refined. Background modeli carried out against 
appropriate types of backgrounds and target nd develops custom 
communications terminals, low-level proto tion and processing 
systems that operate at speeds of gigabitslse ncept adaptations 
of commercial high speed communication s demonstrated the 
importance of selecting international stand 

This facility has available a class of spatial, multispectral, and change d 
within the Defense Department, which are applied to actual electro-o 
ground and airborne sensors for target discrimination. 



3.5 hypansion Potential 

Facilities records as of the fourth-quarter FY93 are used in 
ksq. ft.) for the avionics CSF. 

\ I Space Capacity (KSF) 11 

* Administrative, Technical, Storag Utility t 
Space is centrally in a Division the excess space is 
returned to the NRL space in general, the NRL performing 
Divisions do not have tables show no excess space for the 
avionics CSF. 

3.5.1.1 In general, the facilitiestlabs that 
a modest increase of work as long as the 
is currently being performed. In this 
equipment and 

would entail major 
modifications changes in 
the nature of the work 

3.5.1.2 Based on current available space, and using the of similarity of work 
discussed above, it is believed that the NRL avionics CSF as much as 48 
workyears per year before major modifications to This increased 
workyear effort would have to be largely 

3.5.1.3 For 3.5.1.1 and 3.5.1.2 (above) describe the impact of rnili programs or 
other alteration projects programmed in the FY95 PBS. (BRAC 



9. AVIONICS OUESTIONS 3.5.2. 3.5.3 
"\ \please provide a response to these questions, for each CSF in 

whic you are performing work. Citing Data Call #4 is not 
accep $Ie. 

a. 3 2 NRL has 11.2 acres available for unrestricted 
expansioq located at its Chesapeake Bay Detachment. Parking 
would ha* to be included as part of any expansion project. 
~tilities,\while available, are aged and would be required to 
be accommodate any expansion. 

The buildhg space (class 2 property) currently available 
for growth 0ppd'l;tunities at the NRL DC site, either constrained 
or unconstrained,, represents a total of multiple small areas 
located through0 the Laboratory which cannot be effectively 
utilized by any functions other than the primary occupant 
of the facility. $,? is important to note, however, that NRL 
facilities can be reiconfigured, e.g., demolished and rebuilt, 
altered, fitted to accommodate new 
or expanded However, accurate 
quantification space available for 
expansion is not benefit of revised 
mission/program For planning purposes, a 
rough order of the minimum class 2 space 
available for expansion This would involve 
minimal reconfiguration. 

b. 3 -5.3: Utility service are depicted in the 
following table: 

Off Base ~ o n h  Normal Steady 

\ 
Peak 

On Base Ca~acitv Term Contract State Load Demand 

Electrical Supply 
(KWH) 

54,000 KWH 

Natural. Gas (CFH) N/A 2,961 CFH 1,868 CFH 

Sewage (GPD) N/A Unlimited 1,017,100 GPD 

Potable Water (GPD N/A 9,740,978 GPD 1,342,693 GPD 

Steam (PSI & l b / ~ r ) ~  190,000 lb/Hr N/A 125,000 lb/Hr 

1 The availability of natural gas is controlled by the Washingto 
Gas Light Company. It cannot be relied on as a primary fuel. 

2 Production plant owned by PWC, Washington. \ 



B. SPACE 

B1. Satellites 

3.0 Mission: Major capabilities contributing to the common support function. 

o Navy's Lead Laboratory For Space 

o Systems And Missions Analyses 

o Technology Assessment/Advancement 

o Systems Engineering 

o Spacecraft Electronic Systems Development 

o Spacecraft Integration, Test, And Launch Operations 

o Mission Operations 

o Payload Data Management Systems Design 

o Spacecraft On-Board Processor Design 

o Spacecraft Software Technology Development 

o Spacecraft Electrical Power System Design 

o Spacecraft Telemetry And Command Systems Design 

b Spacecraft Networking Systems Design 

o Space Systems Architecture Development 

o Space Systems Astrodynamics Analysis 

o Space Surveillance Systems Design 

o Orbitology Technology Development 

o Parallel Processing For Space Surveillance Applications Technology Development 

o On-Orbit Performance Analysis 

o Space Based Laser Communications Technology Development 

o Laser Ranging Technology Development 
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o Space Based High Temperature Superconductivity Technology Development 

o Launch Vehicle Propulsion Technology Development 

o Transfer Stage Technology Development And Systems Design 

o Time And Frequency Technology Development 

o Space Based Navigation Systems Technology Development 

o Spacecraft Structures And Mass Properties Analysis And Design 

o Spacecraft Environmental Testing 

o Spacecraft Mechanism And Space Borne Robotics Systems Design 

o Spacecraft Attitude And Orbit Control Systems Analysis And Design 

o Spacecraft Reaction Control Systems Design 

o Spacecraft Propulsion Systems Design 

o Spacecraft Thermal Control Systems Design 

o Spacecraft Launch Vehicle Integration 

I o Space Expert Systems Design 
, 
I o Large Space Structures Control Analysis And Design 

o Advanced Data Modem Design 

o Advanced Spacecraft Materials Technology Development 

Describe any relationship and interconnectivity with other function (common or 
otherwise) in support of the overall activity mission. 

The Naval Center for Space Technology (NCST), in performing the mission detailed herein, 
relies very heavily on the basic research and exploratory development work conducted in the other 
research divisions of NRL, in that the systems developed by the NCST to solve DOD problems and 
requirements integrate these technologies into operational systems. Conversely, these research 
divisions of NRL rely on the NCST to provide a "product line" for these technologies to be 
demonstrated or integrated into the military service or transitioned to commercial or industrial 
applications. Having the vertical integration of 6.1 research with the systems design, systems 
engineering, and systems integration capability for Satellites collocated at the laboratory allows for 
the very rapid infusion of Laboratory technology into operational satellites. 
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Specific Pervasive Functions that are intimately linked to satellites are Electronic Devices, 
Environmental Sciences, and Advanced Materials. Large cooperative efforts exist in all of these 
are(as. For example, the High Temperature Superconductivity Space Experiment is a classic R 
example that is held as a model for managing technology development and bringing laboratory 
research into operational use in record time. This will result in the first use of high temperature 
superconducting devices in space. Another example in the utilization of Advanced Composite 
Materials in spacecraft applications. The use of these materials developed in the laboratory in 
experimental space craft fabricated, integrated, and most importantly, qualified here at NRL could 
not be accomplished effectively without having the pervasive functions and the common support co- 
located in one facility. 

In addition, there is a significant, pervasive and inseverable coupling of technology 
development, analysis and engineering between the Product Functions of Satellites and C41 
Systems. The primary technology effort of NRL in Satellites is devoted to surveillance and sensor 
systems. The application of these systems in defense is to provide combat data to the war fighter. 
The systems must be treated as complete "sensor- to-shooter" architectures, including the 
requirements determination, performance analysis, engineering design, acquisition, and 
operations. Inherent in this treatment is the sensor portion and the C41 portion; the space portion 
and the ground portion; the tactical terminal and the satellite command and control portion. All 
engineering, trade studies, performance analysis, and indeed the operation of the system must be 
optimized across the entire system. The successful function of the system requires this. Separation 
the functions of C41 and Satellites Technology development would seriously jeopardize the 
development of future systems such as those which NRL has been so highly successful at 
developing and deploying in the past. 

3.1 Location 

3.1.1 Geographic/Climatological Features: There are no special geographic or 
climatological features in or around this activity relevant to the Satellites CSF. 

3.1.2 Licenses 81 Permits: The Satellites CSF requires no special licenses or permits for the 
performance of its function. 

3.1.3 Environmental Constraints: There are no environmental constraints to the Satellites 
CSF' at this activity. 

3.1.#4 Special Support Infrastructure: No special support infrastructure is required for the 
Satellites CSF at this activity. 

3.1.5 Proximity to Mission-Related organizations: There are no nearby outside 
organizations whose location facilitates accomplishing the satellites CSF effort. 

B-3 R (16 Aug 94)  

719 AUG 1994' 



3.2 Personnel 

3.2.1 Total Personnel: The total number of government (military and civilian), on-site 
federally funded research and development center (FFRDC) and on-site system engineering 
technical assistance (SETA) personnel engaged in science and technology (S&T), engineering 
de\~elopment and in-service engineering activities as of the end of FY93 is described on the chart 
below: 
CSF-SATELLITES 

3.2.2 Education: the number of government personnel actively engaged in S&T, 
engineering and in-service engineering activities by highest degree.and type of position is as 
follows: 

Types of Personnel 

Technical 

Management (SUPV) 
Other 

CSF-SATELLITES 

Number of Personnel 

V Y P ~  of 

DegreeIDiploma 

High School or less 
Associates 

Bachelor 

Masters 
Doctorate 

(incl med/vet,etc) 

Government On-Site 
FFRDC 

0 

0 

0 

Civilian 

1 7 6  

5 1  

0 

Number of Government Personnel by Type of Position 

On-Site SETA 

1 4 2  

1 4  

0 

Mi l i tary 

0 

0 

0 

Technical 

35 

8 

9 5 

2 4  
1 4  
0 

Management 

(SUPV) 
3 

0 

2 7  

1 7  
4  
0 

Other 



Experience: The experience level of government personnel is provided below. 

CSF-SATELLITES 

3.2.4.1 The following patents were awarded or disclosed. 

Type of 

Posi t ion 

Technical 
Management 

( s u p ' f )  

Tota l  

3.2.4.2 The following papers were published in peer reviewed journals. 

Years of Government apdlor Military Service 

CSI= 

Satellites 

C S F  Number 
Published 

Less than 
3 Years 

2 4 

2 

2 6 

Paper Titles 
(List) 

D i s c l o s u r e s A w a r d e d  

1 

Satellites 13 

3-10 Years 

7 3  

9 

8 2 

Reilly, M.H., Upgrades for efficient three-dimensional ionospheric ray tracing: 
Investigation of HF near vertical incidence sky wave effects, Radio Sci. 26, No. 4, 
971 -980, J u I ~ I A u ~ u s ~  1991 

1 

Reilly, M.H., F.J. Rhoads, and J.M. Goodman, Updated climatological model 
predictions of ionospheric and HF propagation parameters, Radio Sci. 26, No. 4, 
101 7-1 024, JulyIAugust 1991 

11 -15 Years 

1 5  

8 

2 3 

Patent Titles 

Multi-GHZ Frequency Divider 
Efficient Dynamic Phasefront Modulation System 
for Free-space Optical Communications 

"Operating modes of a charge-transfer-plate liquid crystal phase modulator", Appl. 
Opt., 31 3892 (1992), G.A. Melnik, G.C. Gilbreath, T.N. Tsakiris, R.P. Jurgilewicz, 
D.M. O'Mara, T.N. Horsky, and C. Warde. 
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16-20 Years 

1 4  

4 

1 8  

-1 '6 SEP 1994. 

More than 
20 Years 

5  0 

2 8 

7 8 



Experience: The experience level of government personnel is provided below. 

-- 

3.2.4.1 The following awarded or disclosed. 

R 
Technical \ 

Management \ 
( ~ U P V )  

Total  

L 

3.2.4.2 The following papers were published in h e r  reviewed journals. 

CSF 

Satellites 

. 

C S F  Number Paper Titles 
Published (List) \ 

Years of Government and/or Military Service 

Satellites 15 

Less than 
3 Years 

2 4  

2 

1 

Reilly, M.H., Upgrades for efficient three-dimensio 
Investigation of HF near vertical incidence sky 
971-980, 1991 

Reilly, M.H., F.J. Rhoads, and J.M. Goodman, 
predictions of ionospheric and HF propagation 
101 7-1024, 1991 

"Operating modes of a charge-transfer-plate liquid crystal 
Opt., 31 3892 (1992), G.A. Melnik, G.C. Gilbreath, T.N. 
D.M. O'Mara, T.N. Horsky, and C. Warde. 

3-10 Years 

73 

9 

~ i s c l o s u r e s ~ w a r d e d ~ ~ a t e n t  

1 
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2 6 8 2 

Tit les 

requency Divider 
amic Phasefront Modulation System 
e Optical Communications 

More than 
20 Years 

5  0 

2 8 

11 -15 Years 

1 5  

8 

7 8 

16-20 Years 

1 4  

4 

2 3 1 8  



"Passive stabilization of photorefractive two beam coupling with laser diodes using 
acromatic grating techniques", Opt. Comm., 93, 156 (1 992), W.S. Rabinovich, G.C. 
Gilbreath, A.E. Clement, and B.J. Feldman. 

"Comparison of photorefractive beam fanning using monochromatic and achromatic 
two-wave mixing in SBN", Opt. Comm., 94, 609 (1992), C.L.Adler, W.S. Rabinovich, 
A.E. Clement, G.C. Gilbreath, and B.J. Feldman. . 
3.2.4.2 

Selected Article: "Thin-phase Screen Estimates of TID Effects on Midlatitude 
Transionosperic Radio Paths," Radio Science, Vol. 28, No. 6, pp 979-986, November - 
December 1993 

R 
"D~!termination of the Effective Trap Density of Ta:KNbOg and BaTiOg at 823NM Using 
the Shallow Trap Model," A.E. Clement, G.C. Gilbreath, NRL Code 8123; and S.N. 
Peterson 

"Frozen orbit morphology in Orlov's plane," (AAS 93-695), Astrodynamics, Aug. R 
19513, Vol. 85, Advances in the Astronautical Sciences (Univelt, San Diego, 
CPI, 1994) 

"G~!olocation Accuracy of HERCULES on STS 53," (AAS 93-604), with M.T. Soyka, R 
H.14. Pickard, S.N. Lam, K.H. Little, R.R. Dasenbrock and T.W. Murphy, Astro- 

dynamics, Aug. 1993, Vol. 85, Advances in the Astronautical Sciences (Univelt, 
Sarl Diego, CA, 1994) 

R 
"Kinematic and Dynamic Properties of an Elbow Manipulator Mounted on a Satellite," 
Lindberg, Robert E., Richard W. Longman, and Michael F. Zedd., The Journal of the 
Astronautical Sciences, 38(4), October-December, 1990, 397-421. 

"Paint by number: Uncovering phase flows of an integrable dynamical system," Coffey, S., 
Healy, L. and Deprit, E.,Computers in Physics, Sept-Oct, 1991. 

"Ground-based Ladar Measurements of Satellite Vibrations," Schultz, K. I. and Fisher, 
Journal of Applied Optics, Laser and Photonics, Vol. 31, No. 36, Dec 1992. R 

"Frozen Orbits for Satellites Close to an Earth-like Planet," Coffey, S., Deprit, A. and 
Deprit, E., Celestial Mechanics, May 1994. R 
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"Passive stabilization of photorefractive two beam coupling with laser diodes using 
acromatic grating techniques", Opt. Comm., 93, 156 (1 992), W.S. Rabinovich, G.C. 
Gilbreath, A.E. Clement, and B.J. Feldman. 

photorefractive beam fanning using monochromatic and achromatic 
in SBN", Opt. Comm., 94, 609 (1992), C.L.Adler, W.S. Rabinovich, 

Gilbreath, and B.J. Feldman. 

Screen Estimates of TID Effects on Midlatitude 
Radio Science, Vol. 28, No. 6, pp 979-986, 

"Along Track Satellites with Low Eccentricity", Jay W. 
Middour; Astrodynamics Conference, Durango, CO, August 

' 19-22, 1991. 

"Determination of the Trap Density of Ta:KNb03 and BaTi03 at 823NM 
Using the Shallow A.E. Clement, G.C. Gilbreath, NRL Code 8123; and 
S.N. Peterson 

"Frozen orbit morphology in plane," (AAS 93-695), to appear Astrodynamics 
1993, Vol. 85, Advances in Sciences (Univelt, San Diego, CA, 
1994) 

"Geolocation Accuracy of HERCUL (AAS 93-604), with M.T. Soyka, 
H.M. Pickard, S.N. Lam, K.H. Little, and T.W. Murphy, to appear 
Astrodynamics 1993, Vol. 85, Sciences (Univelt, San 
Diego, CA, 1994) 

"Painting the Phase Space Portrait of an Dynamical System, "Coffey, S., 
Deprit, A., Deprit, E., Healy, L.,Science, Feb. 1990. 

"Kinematic and Dynamic Properties of an Mounted on a 
Satellite," Lindberg, Robert E., Richard W. F. Zedd., The 
Journal of the Astronautical Sciences, 1990, 397-421. 

"Paint by number: Uncovering phase flows of an 
Coffey, S., Healy, L. and Deprit, E.,Computers in 

"Ground-based Ladar Measurements of Satellite Vibrations, K. I. and 
Fisher, Journal of Applied Optics, Laser and Photonics, Vol. Dec 1992. 

"Frozen Orbits for Satellites Close to an Earth-like 
Deprit, E., Celestial Mechanics, May 1994. 
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3.3 Workload 

3.3.1 FY93 Workload 

3.3.1.1 Work Year Lifecycle: Identified below are the number of actual workyears 
executed for the Satellites CSF in FY93 for each of the following: government civilian; military; on- 
site FFRDCs; and on-site SETA'S 

3.3.1.2 Engineering Development by ACAT: No CSF's to report in this area. 

3.3.1.3 In-Service Engineering: No CSF's to report in this area. 

3.3.2 Projected Funding 

SA,TELLITES 

Science & 

Technology 
Engineering 
Developmen: 
I n - S e r v i c e  

3.3.2.1 Direct Funding: The are no direct appropriations to the satellites CSF. 

3.3.2.2 Other Obligation Authority: For The Satellites CF we have identified funding 
from N94-FY97. 

Fiscal Year 1993 Actual 

C l v i l l a n  

21.7 

21 3.3 

Engineering 0 

CSF 

Sate l l i tes  

M i l i t a r y  

0 

0 

0 

FY94  

1 1  1 0 9 2 . 6  

FFRDC 

0 

0 

0 

SETA 

8.7 

158.6 

0 

FY95 

1 1  4 1  7 4 . 4  

FY96  

1 2 1  2 7 0 . 2  

F Y 9 7  

1 2 6 3 0 7 . 3  



3.4 Facilities and Equipment 

3.4.1 Major Equipment and Facilities: The major facilities and equipment necessary to 
support the Satellites CSF are listed in the table below. None of the facilities are shared with other 
CSF's. Many of these facilities are SCIF's and therefore no photographs can be supplied. 
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Repacement 

C o s t  

( S K )  

500 

200 

800 

1300 

% 

U t l l .  

5 0 

5 0 

5 0 

3 0 

CSF 

o r 

~ e r v a s l v o  

Ground Control 

Ground Control 

Ground Contrd 

Electronic Devices 

Satellite 

Satellite 

Satellite 

Salellite 

Unlque to 

MaJor Faclllty or Equipment Descrlptlon 

SCI Data Storage and Media Management Vault 

SCl Management Information System 

SCI Data Processing Center 

Laser Physics Lab 

% 

U t l l .  

5 0 

5 0 

5 0 

4 0 

DOD 

Fed. 

G o v ' t  U.S. 



3.5 Expansion Potential: 

3.5.1 Laboratory Facilities: The facilities required to perform the Satellites CSF at this 
activity are listed below. For those facilities located at the NRL main base, NRL's MIS data were 
used. For facilities located at NRL's field sites, local data were used. 
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Conimon 

S u p p o r t  

Funct lonMajor  

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite ' 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

U @. AUG 1994 

Faclllty or Equlpment Descrlptlon 

SCI Data Storage and Media Management Vaun 

SCI Management Information System 

SCI Data Processing Center 

Laser Physics Lab 

NCST Management Information System 

SCI Payload Test FacilityIProcessor Development Laboratory 

Space Systems Development Depatimenl Computation Facility 

Spacecraft Battery Laboratory 

Precision Oscillator Test Facility 

Precision RF Anechoic Chamber 

Secure Payload Development Facility 

Reshape Facility 

Secure Spacecraft AssemblylTest Facility(SC1) 

Spacecraft Acoustic Reverberation Chamber 

Spacecraft Vibration Test Facility 

Class-100 Clean Room 

Spacecraft Propulsion System Welding Facility 

Thermal High Vacuum Chambers 

RF Compad Range 

Spacecraft Static Test Loads Facility 

Spacecraft Assembly and Test Facility 

Spacecraft Spin Balance Facility 

Spacecraft Optical Alignment Facility 

Spacecrafl Thermal Blanket Facility 

RF Anechoic Chamber 

Microelectronics Clean Room 

EMVEMC Screen Room 

RF Anechoic Chamber SClF 

Spacecraft Storage SClF 

Type Of 

Space 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Storage 

C u r r e n  

2.0 

0.3 

1.0 

0.5 

1.4 

2.4 

0.9 

2.4 

5.8 

.2.3 

1.9 

0.9 

12.0 

1.4 

2.6 

1.6 

1.0 

6.1 

0.5 

2.6 

4.9 

1.0 

1.0 

1.0 

7.7 

0.5 

1 .O 

0.2 

0.3 

(KSF) 

U s e d  

2.0 

0.3 

1 .O 

0.5 

1.4 

2.4 

0.9 

2.4 

5.8 

2.3 

1.9 

0.9 

12.0 

1.4 

2.6 

1.6 

1.0 

6.1 

0.5 

2.6 

4.9 

1 .O 

1.0 

1 .O 

7.7 

0:5 

1 .O 

0.2 

0.3 

E x c e s s  

0 

0 

0 

" 0 

0 

0 

0 

0 

0 

. 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



3.5.1.1 This activity has the capacity to absorb about 85% more work years in the Satellites CSF 
with minor facility modification. Even though the table above indicates that there is no excess 
capacity in our facilities square footage, this additional work load is achievable through the use of 
multiple shifts and overtime, which is the standard mode of operation for assembly, testing and 
qualification of spacecraft. In other words, the amount of facility space would not increase, but the 
percentage of time that the facility was utilized would increase. This additional workload would be 
distributed among the on-base test facilities and the off-base operational field sites. The peak 
loading of head count during the day at any one facility would be minimal. 

Satellite 

Sate'llite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

3.5.1.2 This activity has the capability to absorb an additional 320 work years in the Satellites 
CSF. 

3.5.1.3 There would be no impact of 3.5.1 .I and 3.5.1.2 (above) to military construction programs 
or other alteration projects programmed in the FY95 PBS at this activity for the Satellites CSF. 

Spacecraft Design SClF 

Payload Exploitation SClF 

Mission Development SClF 

Advanced Systems SClF 

Space Applications SClF 

Fuels Testing Laboratory 

General Laboratories 

General Design Space . 
General Office Space 

Storage 

Utility 

3.5.2 Land Use: For the Satellites CSF, approximately 50 acres are available for additional 
Satellites CSF construction at the NRL field sites. 

Total 

3.5.3 Utilities: There is no restriction or limit to expand the utility services for the Satellites CSF 
at the NRL field sites. 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Administrative 

Storage 

Utility 
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0 207.9 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

207.9 

6.0 

2.1 

0.5 

0.4 

1.2 

1.6 

10.8 

62.7 

22.5 

31.4 

1.5 

6.0 

2.1 

0.5 

0.4 

1.2 

1.6 

10.8 

62.7 

22.5 

31.4 

1.5 



CAPABILITY OF ACTIVITIES PERFORM COMMON SUPPORT 
CFSsl 

3.0 capabilities contributing to the 

Satellites I 

For Space 

o Technology Assess ent1Advancement \ 
o Systems Engineering 

o Spacecraft Electronic Development 

o Spacecraft Integration, Test, Operations 

o Mission Operations 

o Payload Data Management ~ y s t e m g ~ e s i g n  

o Spacecraft On-Board Processor 

o Spacecraft Software Technology Develop 

o Spacecraft Electrical Power System Design \ 
o Spacecraft Telemetry And Command Systems ~e%n 

o Spacecraft Networking Systems Design \ 
o Space Systems Architecture Development \ 
o Space Systems Astrodynamics Analysis \ 
o Space Surveillance Systems Design \ 
o Orbitology Technology Development 

o Parallel Processing For Space Surveillance Applications Technology velopment a 
o On-Orbit Performance Analysis \ 
o Space Based Laser Communications Technology Development \ 
o Laser Ranging Technology Development \ 

ENCLOSURE ( 2 )  
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Space Based High Temperature Superconductivity Technology Development \ 
o L unch Vehicle Propulsion Technology Development b\ 
o Tran fer Stage Technology Development And Systems Design \ 

Technology Development 

Systems Technology Development 

o Spacecraft St ctures And Mass Properties Analysis And Design 2 
o Spacecraft Envir mental Testing bf 
o Spacecraft Mechani And Space Borne Robotics Systems Design 9 
o Spacecraft Attitude And rbit Control Systems Analysis And Design "Y 
o Spacecraft Reaction Contr Systems Design b\ 
o Spacecraft Propulsion Syste Yesign 
o Spacecraft Thermal Control Syst ms Design \ 
o Spacecraft Launch Vehicle lntegrati T 
o Space Expert Systems Design \ 
o Large Space Structures Control Analysis A$ Design 

o Advanced Data Modem Design \ 
o Advanced Spacecraft Materials Technology Devel ment Y 

Describe any relationship and interconnectivity with (common or 
otherwise) in support of the overall activity mission. 

The Naval Center for Space Technology (NCST), in performing the 
relies very heavily on the basic research and exploratory development wo 
research divisions of NRL, in that the systems developed by the NCST to 
requirements integrate these technologies into operational systems. Con 
divisions of NRL rely on the NCST to provide a "product line" for these te 
demonstrated or integrated into the military service or transitioned to co 
applications. Having the vertical integration of 6.1 research with the sy 
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and systems integration capability for Satellites collocated at the laboratory allows for 
infusion of Laboratory technology into operational satellites. 

Functions that are intimately linked to satellites are Electronic Devices, 
and Advanced Materials. Large cooperative efforts exist in all of these 

ample, the High Temperature Superconductivity Space Experiment is a classic 
model for managing technology development and bringing laboratory 

I use in record time. This will result in the first use of high temperature 
ces in space. Another example in the utilization of Advanced Composite 
ft applications. The use of these materials developed in the laboratory in 

fabricated, integrated, and most importantly, qualified here at NRL could 
ffectively without having the pervasive functions and the common support co- 

ive and inseverable coupling of technology 
development, analysis n the Product Functions of Satellites and C41 
Systems. The prima in Satellites is devoted to surveillance and sensor 
systems. The applic fense is to provide combat data to the war fighter. 
The systems must b or- to-shooter" architectures, including the 
requirements deter is, engineering design, acquisition, and 
operations. Inhere or portion and the C41 portion; the space portion 

he satellite command and control portion. All 
and indeed the operation of the system must be 
ul function of the system requires this. Separation 
elopment would seriously jeopardize the 

development of fu NRL has been so highly successful at 
developing and d 

AUG 19% 



3.4 cilities and Equipment a 
and Facilities: The major facilities and equipment necessary to 
are listed in the table below. None of the facilities are shared with other 

are SCIF1s and therefore no photographs can be supplied. 

- 
Satellite - - 
Satellite - 
Satellite - 
Satellite 

-- 
Satellite 

Satellite 

-- 
Satellite -- 
Satellite -- 
Satellite -- 
Satellite 

-- 
I Satellite -- 
I Satellite -- 

Satellite 

Satellite 

Satellite 

-- 
Satellite 

Satellite -- 
Satellite 

Satellite -- 
Satellite -- 
Satellite 

-- 
Satellite -- 
Satellite -- 
Satellite -- 
Satellite -- 

-- 
Satellite 
L- 

- 
% 

Util .  - 
5 0  - 
5 0 - 
5 0 - 
4 0 

- 
5 0  - 
8 0  

- 
5 0  - 
100 - 
5 0 - 
8 0 

- 
100 - 
100 - 
100 

Ground Control 

Electronic Devices 

Adv Materials 

Ground Control 

Electronic Devices 

Adv Materials 

Ground Control 

Ground Control 

Electronic Devices 

Adv Materials 

Electronic Devices 

Adv Materials 

Electronic Devices 

Adv Materials 

Electronic Devices 

Adv Materials 

Electronic Devices 

Adv Materials 

Adv Materials 

Electronic Devices 

Adv Materials 

Ground Control 

% 

Uti l .  - 
5 0 - 
5 0 

f - 
5 0 - 
10 

10 - 
5 0 - 
- 

5 0 - 
10 

10 - 
- 

Unique to Repacement 

Fed. Cost  

Major Facility or Equipment Description DOD Gov ' t  U.S. (SK) 

SCI Data Storage and Media Management Vault 50C 

SCI Management Information System 2 OC 

SCI Data Processing Center 80C 

Laser Physics Lab 130C 

130C 

ment Information System 1 OO( 

est Facility/Processor Development Laboratory X 1 OOO( 

\ I I I I 
Space Sy*ms Development Department Computation Facility I 1 OOC 

\ I I I I 
Secure Payload Developf?qnt Facility 1 1 1 OO( 

\ I I I I 

Reshape Facility \ I I 1 x 1  2 5C 

\ 

Spacecraft Vibration Test Facility 150( 
I 

I 
\ 

Class-1 00 Clean Room 4 O( 

I I I I 
Spacecraft Propulsion System Welding Facility \ 1 x 1  1 I SO( 

Thermal High Vacuum Chambers 250( 

I I I I 

RF Compact Range \ I I I I ZOO( 
\ I I I I 

Spacecraft Static Test Loads Facility \I X I 1 1 50( 
\ 

Spacecraft Assembly and Test Facility ZOO( 

\ I 

Spacecraft Spin Balance Facility 50( 

Spacecraft Optical Alignment Facility \ 20( 

Spacecraft Thennal Blanket Facility 1 O( 

RF Anechoic Chamber X \ 300( 

Microelectronics Clean Room \ 20C 

EMI/EMC Screen Room 2 O( 

RF Anechoic Chamber SClF 3 ( 

Spacecraft Storage SClF \ 7 ( 

\ 
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3.5 Expansion htential:  

Spacecraft Design SClF 

Payload Exploitation SClF 

Mission Development SClF 

Advanced Systems SCF 

Space Applications SCC 

Fuels Testing Laboratory 

The facilities required to perform the Satellites CSF at this 
activity are listed facilities located at the NRL main base, NRL's MIS data were 
used. For field sites, local data were used. 

1 2001 

430 

100 

8 0  

235 

100 

Total 47195 

(KSF) 

- 
Corninon 

S u p p o r t  Type Of 

F u n c t i o n  Major Facility o r  Equipment Des 

- 
Satellite - 
Satellite 

Space 

Technical 

Technical 

Technical 

Technical 

- 
Satellite - 
Satellite - 
Satellite 
7 

Satellite 

7 

Satellite 
7 

Satellite - 
Satellite - 
Satellite 

SCI Data Storage and Media Management Vaul 

SCI Management Information System 

SCI Data Processing Center \ 
Laser Physics Lab . 
NCST Management Information System 

SCI Payload Test Facility/Processor Development ~aboratol))\ 

- 
Satellite - 
Satellite 

C u r r e n t  

2.0 

0.3 

1.0 

0.5 

- 
Satellite - 
Satellite - 
Satellite - 
Satellite - 
Satellite 

Technical 

Technical 
U 

Secure Payload Development Facility 

Reshape Facility 

- 
Satellite - 
Satellite 

U s e d  

2.0 

0.3 

1.0 

0.5 

Space Systems Development Department Computation Facility 

Spacecraft Battery Laboratory 

Precision Oscillator Test Facility 

Precision RF Anechoic Chamber 

Secure Spacecraft Assembly/Test Facility(SC1) 

Spacecraft Acoustic Reverberation Chamber 

Spacecraft Vibration Test Facility 

Class-100 Clean Room 

Spacecraft Propulsion System Welding Facility 

- 
Satellite 

Satellite - 
Satellite - 
Satellite 

E x c e s s  

0 

0 

0 

0 

1.4 

2.4 
J 

0 

0 

0 

0 

I 

Technical 

Tec hnkal 
\ 

Technica 

- 
Satellite - 
Satellite 

- I I 

Satellite IRF Anechoic Chamber SClF I Technical I 0.21 0.21 

1.4 0 

2.41 0 

0.9 

2.4 

5.8 

2.3 

Thermal High Vacuum Chambers Technical 

Spacecraft Static Test Loads Facility 

Spacecraft Assembly and Test Facility 

Spacecraft Spin Balance Facility 

Spacecraft Optical Alignment Facility 

- 
Satellite - 
Satellite 

0.9 

2.4 

5.8 

2.3 

1.9 

0 

0 

0 

0 

0 

Technical 

Technical 

Technical 

Technical 

Technical 

6.1 

% 
6.1 

Spacecraft Thermal Blanket Facility 

RF Anechoic Chamber 
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Technical \ 0.9 
1 

12.0 12.0 

1.4 1.4 

1.h 1.6 

1.0 \ 1.0 

0 

0 RF Compact Range I Technical I 0.5 

Microelectronics Clean Room 

EMVEMC Screen Room 

I I - I I I 

1.9 

I 

Technical 

Technical 

Satell~te 

0 

0.9 

Technical 

Technical 

Technical 

Technical 

\ I  

Technical 

Technical 

Spacecraft Storage X IF  Storage 0.3 0.3 

0 

2.6 

4.9 

1.0 

1.0 

2.6 

4.9 

1.0 

1.0 
1 

1.0 1.0 

7.71 7.7 

- 01 \ 

0 

0 

0 

\ 0 
1 

0 

0.5 

1.0 

0.5 

1.0 

0 

0 



, 
ISatellite Kpacecraft Design SClF I Technical I 6. C 

- 1  \ I I 

Satellite IGeneral Design Sp%e I Technical I 62.7 

7 

Satellite Fuek Testi - 
Satellite General Laborakries 

Total \ 1 207.9 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

- 
Satellite - 
Satellite - 
Satellite - 

3.5.'1.1 This activity has the rb about 85% more work years in the Satellites CSF 
with minor facility modificatio he table above indicates that there is no excess 
capacity in our facilities squ dditional work load is achievable through the use of 
multiple shifts and overtime ard mode of operation for assembly, testing and 
qualification of spacecraft. amount of facility space would not increase, but the 
percentage of time that the would increase. This additional workload would be 
distributed among the on-b d the off-base operational field sites. The peak 
loading of head count duri e facility would be minimal. 

2.1 

0.5 

0.4 

1.2 

l.E 

10.8 

3.5.l.2 This activity has the capability to 320 work years in the Satellites 
CSF. 

3.5.1.3 There would be no impact of to military construction programs 
or other alteration projects for the Satellites CSF. 

\ 

\ 

General Office Space 

Storage \ 
Utility 

3.5.2 Land Use: For the Satellites CSF, acres are available for additional 
Satellites CSF construction at the NRL field 

Administrative 

Storage 

Utility 

22.5 

31.4 

1.5 



3.0 Mis 'on: Major capabilities contributing to the common support function. \ 
o Navy's ad Laboratory For Space 'k 

Analyses 

C- I 

o Systems 

o Spacecraft Electronic stems Development k 
o Spacecraft Integration, Operations 

o Mission Operations 
&c4,;, 6,&& 

o Payload Data 6-8-94 
o Spacecraft On-Board Processor Des' n \a, 
o Spacecraft Software Technology Devel vent 
o Spacecraft Electrical Power System Desig 2 
o Spacecraft Telemetry And Command system4~esign 

o Spacecraft Networking Systems Design \ 
o Space Systems Architecture Development \ 
o Space Systems Astrodynamics Analysis \ 
o Space Surveillance Systems Design \ 
o Orbitology Technology Development \ 
o Parallel Processing For Space Surveillance Applications Techn logy Development '7 
o On-Orbit Performance Analysis \ 
o Space Based Laser Communications Technology Development \ 
o Laser Ranging Technology Development \ 



o Space Based High Temperature Superconductivity Technology Development \ 
{launch Vehicle Propulsion Technology Development 

o k n s f e r  Stage Technology Development And Systems Design 

o Tim And Frequency Technology Development 8\ 
o space'$Bsed Navigation Systems Technology Development 

o Spacecraft tructures And Mass Properties Analysis And Design 'f 
o Spacecraft En ironmental Testing \\ 
o Spacecraft ~ e c h h i s m  And Space Borne Robotics Systems Design 

o Spacecraft Attitude A d Orbit Control Systems Analysis And Design \ 
o Spacecraft Reaction Co ol Systems Design T 
o Spacecraft Propulsion Syste s Design 

o Spacecraft Thermal Control Sy ems Design t 
o Spacecraft Launch Vehicle Integra 'on I\ 
o Space Expert Systems Design \ 
o Large Space Structures Control Analysis nd Design \ 
o Advanced Data Modem Design \ 
o Advanced Spacecraft Materials Technology De elopment \ 

Describe any relationship and interconnectivity with function (common or 
otherwise) in support of the overall activity mission. 

The Naval Center for Space Technology (NCST), in perform 
relies very heavily on the basic research and exploratory developm 
research divisions of NRL, in that the systems developed by the N 
requirements integrate these technologies into operational syste 
divisions of NRL rely on the NCST to provide a "product lineu for 
demonstrated or integrated into the military service or transition 
applications. Having the vertical integration of 6.1 research wit 



mgineering, and systems integration capability for Satellites collocated at the laboratory allows for 
of Laboratory technology into operational satellites. 

ecific Pervasive Functions that are intimately linked to satellites are Electronic Devices, 
and Advanced Materials. Large cooperative efforts exist in all of these 
High Temperature Superconductivity Space Experiment is a classic 
model for managing technology development and bringing laboratory 
use in record time. This will result in the first use of high temperature 

In addition, there d inseverable coupling of technology development, 
ctions of Satellites and C41 Systems. The 

voted to surveillance and sensor systems. The 
ovide combat data to the war fighter. The systems 
ern architectures, including the requirements 

determination, perfor s, engineering design, acquisition, and operations. Inherent in 
this treatment is the and the C41 portion; the space portion and the ground portion; 
the tactical termi mand and control portion. All engineering, trade 

eed the operation of the system must be optimized across the 
tern requires this. Separation the functions of C41 
riously jeopardize the development of future 
ighly successful at developing and deploying in 

3.1 Location 

3.1.1 Geographic/Climatological are no special geographic or 
climatological features in or around to the Satellites CSF. 

3.1.2 Licenses & Permits: The Satellites CSF special licenses or permits for the 
performance of its function. 

3.1.3 Environmental Constraints: There are no constraints to the Satellites 
CS'F at this activity. 

3.1.4 Special Support Infrastructure: No special support is required for the 
Satellites CSF at this activity. 

3.1.5 Proximity to Mission-Related organizations: The 
prclximity to any particular mission-related organizations. 

3.2 Personnel 

3.2.1 Total Personnel: The total number of 
federally funded research and development center 
technical assistance (SETA) personnel engaged in science and 



jevelopment and in-service engineering activities as of the end of FY93 is described on the chart 
bellow: 

SYSTEMS 

3.2.2 Education: of government personnel actively engaged in S&T, 
engineering and in-service activities by highest degree and type of position is as 
follows: 

CSF-SPACE SYSTEMS \ 
\ 

pumber of Government Pe%nnel by Type of Position I 
\ 1 

Technical I Management I 9 ther I 
kligh School or lessll 3 51 31 \ I I 

Experience: The experience level of government pers nel is provided below. \ 
Masters 2 4  

Doctorate 1 4  
med/vet,etc) 0 

Total  

1 7  
4 
0 

. 

\ 



3.2.4.1 The following patents were awarded or disclosed. 

Multi-GHZ Frequency Divider 
~fficient Dynamic Phasefront Modulation System 
for Free-space Optical Communications 

3.2.4.2 were published in peer reviewed journals. 

PAPER TITLES 
PUBLISHED (L IST)  

Sate l -  1 5 Upgrades for efficiht three-dimensional ionospheric ray tracing: Investigation of HF 
l i t e s  near vertical incide 

Updated climatologi 

Passive stabilizatio 

Comparison of photorefractive fanning using monochromatic and achromatic 
two-wave mixing in SEN 

Thin-phase Screen Estimates of TI 

Using the Shallow Trap Model 

Paint by Number: Uncovering phase flows of an int dynamical system 

Frozen Orbits for Satellites Close to an Earth-like Planet 



3.3 Workload 

3.:3.1 \ FY93 Workload 

3.:3.1.1 Work Year Lifecycle: Identified below are the number of actual workyears 
executed for t e Satellites CSF in FY93 for each of the following: government civilian; military; on- 
site FFRDCS; \ a d on-site SETA'S 

Fiscal Year 1993 Actual 

3.3.1.2 Engineering ACAT: No CSF's to report in this area. 
I 

3.3.1.3 In-Service Engineering: No F's to report in this area. 9 
3.3.2 Projected Funding \ 
3.3.2.1 Direct Funding: The are no direct aphpriations to the satellites CSF. 

3.3.2.2 Other Obligation Authority: For The CSF, the following funding has 
been identified for FY94-FY97: 



3.4 Facilities and Equipment 

3.4.1 Major Equipment and Facilities: The major facilities and equipment necessary to 
CSF are listed in the table below. None of the facilities are shared with other 
facilities are SCIF1s and therefore no photographs can be supplied. 

Sa1:ellite 

Salellite 

Salellite 

Salellite 

Salellite 

Satellite 

Satellite 

1  0  0  

1  0  0  

1  0 0  

1  0  0  

1  0 0  

1 0 0  

1 0 0  

Total 

Spacecraft Storage SClF 

Spacecraft Design SClF 

Payload Expbitation SClF 

Mission Development SClF 

Advanced Systems SClF 

Space Applications SClF 

Fuels Testing Laboratory 

45895 

\, 
7 0  

1200  

4 3 0  

1 0 0  

8  0  

\ 2 3 5  

0 0  



3.5 Expansion Potential: 

Laboratory Facilities: The facilities required to perform the Satellites CSF at this 
listed below. For those facilities located at the NRL main base, NRL's MIS data were 

facilities located at NRL's field sites, local data were used. 

( K S F )  

U s e d  

2.0 

0.3 

1.0 

0.5 

1.4 

2.4 

0.9 

2.4 

5.8 

2.3 

1.9 

0.9 

12.0 

1.4 

2.6 

1.6 

1 .O 

6.1 

0.5 

2.6 

\ 

E x c r s s  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Type 01 

Space 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

'\Technical 

Technical \ 

Technical 

Technical 

Technical 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

C u r r r n  

2.0 

0.3 

1.0 

0.5 

1.4 

2.4 

0.9 

2.4 

5.8 

2.3 

1.9 

0.9 

12.0 

1.4 

2.6 

1.6 

1 .O 

6.1 

0.5 

2.6 

Laser Physics Lab 

NCST Management Infonnati\System 

SCI Payload Test Faally/~roces~Development Laboratory 

Space Systems Development D e p a r t v t  Computation Facility 

Spacecraft Battery Laboratory 

Precision Oscillator Test Facility 

Precision RF Anechoic Chamber 

Secure Payload Development Facility 

Reshape Faciliy 

Secure Spacecraft AssemMy/lest Facility(SC1) \ 

\ 
Spacecraft Acoustic Reverberation Chamber 

Spacecraft Vibration Test Facility 

Class-100 Clean Room 

Spacecraft Propulsion System Welding Facility 

Thermal High Vacuum Chambers 

RFCompad Range 

Spacecraft Static Test Loads Facility 

Spacecraft Assembly and Test Facility 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Satellite 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Storage 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Spacecraft Spin Balance Facility 

Spacecraft Optical Alignment Faciliy 

Spacecraft Thermal Blanket Facility 

RF Anechoic Chamber 

Microelectronics Clean Room 

EMVEMC Screen Room 

RF Anechoic Chamber SClF 

Spacecraft Storage SClF 

Spacecraft Design SClF 

Payload Exploitation SClF 

Mission Development SClF 

Advanced Systems SClF 

Space Applications SClF 

Fuels Testing Laboratory 

General Laboratories 

General Design Space 

1 . 0  

1 .O 

1 .O 

7.7 

0.5 

1.0 

0.2 

0.3 

6.0 

2.1 

0.5 

0.4 

1.2 

1.6 

10.8 

62.7 

1.0 

1 .O 

0 

7.7\ 

0.5 

1.0 

0.2 

0.3 

6.0 

2.1 

0.5 

0.4 

1.2 

1.6 

10.8 

62.7 

0 

0 

0 

0 

0 

0 

6, 
0 

0 

0 

0 

0 

0 

0 

0 

0 



- 
;atollite General Office Space Administrative 22.5 22.5 0 

~attbllite storage Storage 31.4 31.4 0 

Utility 1.5 1.5 0 

capacity to absorb about 85% more work years in the Satellites CSF 
n. Even though the table above indicates that there is no excess 
re footage, this additional work load is achievable through the use of 
hich is the standard mode of operation for assembly, testing and 

her words, the amount of facility space would not increase, but the 
ity was utilized would increase. This additional workload would be 
est facilities and the off-base operational field sites. The peak 
e day at any one facility would be minimal. 

3.5.1.2 This activity has to absorb an additional 320 work years in the Satellites 
CSF. 

3.5.1.3 There would be no and 3.5.1.2 (above) to military construction programs 
or other alteration projects FY95 PBS at this activity for the Satellites CSF. 

3.5.2 Land Use: For the Satellites C approximately 50 acres are available for additional 
Satellites CSF construction at the NRL k fie sites. 

3.5.3 Utilities: There is no restriction or the utility services for the Satellites CSF 
at the NRL field sites. 



82. Ground Control Svstems: 

3.0 Mission: Major capabilities contributing to the common support function. 

o Navy's Lead Lab,oratory For Space 

o Systems And Missions Analyses 

o Technology AssessmentlAdvancement 

o Systems Engineering 

o Ground Station Development 

o Mission Operations 

o Space Systems Architecture Development 

o Mobile Spacecraft Command, Control, And Communications System Design 

o Space Surveillance Systems Design 

o Parallel Processing For Space Surveillance Applications Technology Development 

o Laser Ranging Technology Development 

o Time And Frequency Technology Development 

o Space Based Navigation Systems Technology Development 

o Surveillance of Space Technology Development 

o Ground Support Equipment Design 

o Space Expert Systems Design 

o Advanced Tactical Terminal Design 

o Advanced Data Modem Design 
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Des'cribe any relationship and interconnectivity with other function (common or 
otherwise) in support of the overall activity mission. 

The Naval Center for Space Technology (NCST), in performing the mission detailed herein, 
relies very heavily on the basic research and exploratory development in the majority of the other 
research divisions of NRL, in that the systems developed by the NCST to solve DOD problems and 
requirements integrates these technologies into operational systems. Conversely, these research 
divisions of NRL rely on the NCST to provide a "product line" for these technologies to be 
dern~onstrated or integrated into the military service or transitioned to commercial or industrial 
appllications. Having the vertical integration of 6.1 research with the systems design, systems 
engineering, and systems integration capability for Ground Control Systems collocated at the 
labclratory allows for the very rapid infusion of laboratory technology into operational Ground 
Control Systems. 

Specific Pervasive Functions that are intimately linked to Ground Control Systems are 
Elecitronic Devices, Environmental Sciences, and Advanced Materials. Large cooperative efforts 
exist in all of these areas. For example, the High Temperature Superconductivity Space R 

Experiment is a classic example that is held as a model for managing technology development and 
bringing laboratory research into operational use in record time. This will result in the first use of 
high temperature superconducting devices in space. 

In addition, there is a significant, pervasive and inseverable coupling of technology 
development, analysis and engineering between the Product Functions of Ground Control Systems 
and C41 Systems. The primary technology effort of NRL in Ground Control Systems is devoted to 
surveillance and sensor systems. The application of these systems in the defense role is to provide 
combat data to the war fighter. The systems must be treated as complete "sensor- to-shooter" 
architectures, including the requirements determination, performance analysis, engineering design, 
acquisition, and operations. Inherent in this treatment is the sensor portion and the C41 portion; the 
space portion and the ground portion; the tactical terminal and the satellite command and control 
portion. All engineering, trade studies, performance analysis, and indeed the operation of the 
system must be optimized across the entire system. The successful function of the system requires 
this. Separation the functions of C41 and Ground Control Systems Technology development would 
seriously jeopardize the development of future systems such as those which NRL has been so 
highly successful at developing and deploying in the past. 

3.1 Location 

3.1.1 Geographic/Climatological Features: There are no special geographic or 
climatological features in or around this activity relevant to the Ground Control Systems CSF. 

3.1.2 Licenses & Permits: The Ground Control Systems CSF requires no special licenses or 
permits for the performance of its function. 

3.1.3 Environmental Constraints: There are no environmental constraints to the Ground 
Cor~trol Systems CSF at this activity. 

3.1.4 Special Support Infrastructure: No special support infrastructure is required for the 
Ground Control Systems CSF at this activity. 
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3.1.5 Proximity to Mission-Related organizations: There are no nearby outside 
organizations whose location facilities accomplishing the Ground Control Systems CSF effort. R 

3.2! Personnel 

3.2.1 Total Personnel: The total number of government (military and civilian), on-site 
federally funded research and development center (FFRDC) and on-site system engineering 
technical assistance (SETA) personnel engaged in science and technology (S&T), engineering 
de\relopment and in-service engineering activities as of the end of FY93 is described on the chart 
below: 

CSF-GROUND STATION 

3.2.2 Education: the number of government personnel actively engaged in S&T, 
engineering and in-service engineering activities by highest degree and type of position is as 
follows: 

Types of Personnel 

Technical 
Management (SUPV) 

Other 

CSF-GROUND CONTROL SYSTEMS 

FYP~ of ll~umber of Government Personnel by Type of Position 

Number of Personnel 
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Degree/Diploma 

On-Site SETA 

2 4  
3 
0 

On-Site 
FFRDC 

0 
0 
0 

Government 

Other 

Civilian 

4 5 
1 1  
0 

Management 

(supv) 

1 
2 

4 
4 
0 

0 

Technical 

High School or les 9 

Mil i tary 

0 

0 
0 

Associates 
Bachelor 
Masters 

Doctorate 
(incl med/vet,etc) 

3 

2 3 
9 
1 

0 



3.i2.3 Experience: The experience level of government personnel is provided below. 

CSF-GROUND CONTROL SYSTEMS 

3.2.4.1 No patents were awarded in the Ground Control Systems CSF. 

Type of Years of Government and/or Military Service 

Pos i t ion  

3 Years 

3.2.4.2 No papers were published in the Ground Control Systems CSF. 

Technical  
Management 

( s u p v )  

Tota l  

3.3 Workload 

3.3.1 FY93 Workload 

5 

0 

5 

3.3.1 .I Work Year Lifecycle: Identified below are the number of actual workyears 
executed for each application CSF in FY93 for each of the following: government civilian; military; 
on-site FFRDCs; and on-site SETA'S 

2 7 

0 

2 7 

3.3.1.2 Engineering Development by ACAT: No CSF's to report in this area. 

3.3.1.3 In-Service Engineering: No CSF's to report in this area. 

GROUND 

Science & 
Technology 
Engineering 
Development 
i n - S e r v i c e  
Engineering 

3.3.2 Projected Funding 

1 

2 

3 

3.3.2.1 Direct Funding: The are no direct appropriations to the Ground Control Systems 
CSNF. 

Fiscal Year 1993 Actual 

B-14 R (8  Aug 94) 

2 

2 

4 

1'9 AUG 

10 

7 

1 7  

C i v i l i a n  

0 

62.0 

0 

FFRDC 

0 

0 

0 

M i l i t a r y  

0 

0 

0 

SETA 

0 

2.2 

0 



3.8.2.2 Other Obligation Authority: For this CSF, the following funding has been 
identified for FY94-FY97: 

3.4 Facilities and Equipment 

- - -  

3.4.1 Major Equipment and Facilities: The major facilities and equipment necessary to 
support the Ground Control Systems CSF is listed in the table below. None of the facilities are 
shared with other CSF1s. Many of these facilities are SCIF1s and therefore no photographs can be 
supplied. 
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FY97 

4 4 4 5 0 . 8  

1.9  AUG 1994 

CSF 

Ground Control 
Systems 

FY95 

4 2 1 3 4 . 6  

FY94  

4 0 9 8 6 . 9  

FY96 

4 3 3 5 6 . 4  



3.5 Expansion Potential: 

3.5.1 Laboratory Facilities: The facilities required to perform the Ground Control Systems 
CSF at this activity are listed below. For those facilities located at the NRL main base, NRL's MIS 
data was used. For facilities located at NRL's field sites, local data was used. 

3.5.1.1 This activity has the capacity to absorb about 85% more work years in the Ground Control 
Systems CSF with minor. Even though the table above indicates that there is no excess capacity in 
our facilities square footage, this additional work load is achievable through the use of multiple 
shifts and overtime which is the standard mode of operation for assembly, testing and qualification 
of spacecraft. In other words, the amount of space of the facilities does not increase, but the 
percentage of time that the facility is utilized increases. This additional workload would be 

R 

distributed among the on-base test facilities and the off-base operational field sites. The peak 
loading of head count during the day at any one facility would be minimal. 

3.5.1.2 This activity has the capability to absorb an additional 80 work years in the Ground control 
Systems CSF. 
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Type 01 

Space 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Administration 

Technical 

Administration 

Storage 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Administrative 

Storage 

Utility 

( K S F )  

1 9 AUG 

Total 

Major Facll lty or Equlpment Descrlptlon 

SCI Data Storage and Media Management Vaul 

SCI Management Information System 

SCI Data Processing Center 

NCST Management Information System 

Space Systems Development Department computation Facility 

SCI Spacecraft Data Processing Development Facility 

Precision Oscillator Test Facility 

Ground Station Assembly and Test Facility 

RF Anechoic Chamber 

Ground Station Assembly SClF 

Systems Management SClF 

Ground Station Configuration Management SClF 

SClF Conference Room 

Security Storage SClF 

MRC Precision Spacecraft Calibration Facility 

Pomonkey Deep Space Tracking Facility 

Spacecraft Command and Control Facility VAFB 

Blossom Poini Spacecraft Tracking Facility 

General Laboratories 

General Design Space 

General Office Space 

2.0 

0.3 

1 .o 

1.4 

0.9 

6.8 

5.8 

3.4 

7.7 

1.4 

0.2 

0.6 

0.7 

0.3 

10.0 

16.5 

9.4 

61.1 

10.8 

62.7 

22.5 

31.4 

1.5 

258.5 

C:ommon 

I i u p p o r t  

F u n c t l o n  

Ground Control 

Grol~nd Control 

Ground Control 

Gro~rnd Control 

round Control 

round Control 

Gro~rnd Control 

Ground Control 

Ground Control 

Ground Control 

Ground Control 

Ground Control 

Groc~nd Control 

Ground Control 

, 

i 

2 .O 

0.3 

1 .o 

1.4 

0.9 

6.8 

5.8 

3.4 

7:7 

1.4 

0.2 

0.6 

0.7 

0.3 

10.0 

16.5 

9.4 

61.1 

10.8 

62.7 

22.5 

31.4 

1.5 

258.5 

Ground Control 

Ground Control 

Ground Control 

Ground Control 

Ground Control 

Ground Control 

Ground Control 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



3.5.1.3 There would be no impact of 3.5.1 .I and 3.5.1.2 (above) to military construction programs 
or other alteration projects programmed in the FY95 PBS at this activity for the Ground Control 
Systems CSF. 

3.5.2 Land Use: For the Ground Control Systems CSF, approximately 50 acres are available R 

foe additional Ground Control Systems CSF construction at the NRL field sites. 

3.5.3 Utilities: There is no restriction or limit to expand the utility services for the Ground Control 
Systems CSF at the NRL field sites. 
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N Ill: CAPABILITY OF ACTIVITIES PERFORM COMMON SUPPORT 

3.0 Miss n: Major capabilities contributing to the common support function. ? 
Qound Contr 

o Navy's L ad Laboratory For Space 'Y 
o Systems An Missions Analyses \ 

o Ground Stati 

o Mission Operations 

munications System Design 

o Parallel Pro lications Technology Development 

o Laser Ranging Technology Development 

o Launch Vehicle Propulsion Technology Devel 

o Time And Frequency Technology Development 

o Space Based Navigation Systems Technolog 

o Surveillance of Space Technology Development 

o Ground Support Equipment Design 

o Space Expert Systems Design 

o Advanced Tactical Terminal Design 

o Advanced Data Modem Design 



Descri any relationship and interconnectivity with other function (common or 
o t h e r w q  in support of the overall activity mission. 

ce Technology (NCST), in performing the mission detailed herein, 
esearch and exploratory development work conducted in the other 
the systems developed by the NCST to solve DOD problems and 
nologies into operational systems. Conversely, these research 
to provide a "product line" for these technologies to be 
military service or transitioned to commercial or industrial 
egration of 6.1 research with the systems design, systems 
n capability for Ground Control Systems collocated at the 
infusion of laboratory technology into operational Ground 

Specific Pervasive Funct nd Control Systems are 
Electronic Devices, Environme . Large cooperative efforts 
exist in all of these areas. For ex conductivity Space 
Experiment is a classic examp technology development and 
bringing laboratory research into o will result in the first use of 
high temperature superconducting 

In addition, there is a significant, pervasive technology development, 
analysis and engineering betw ontrol Systems and C41 
Systems. The primary technology effort of NR round Control Systems is devoted to 
surveillance and sensor syste defense is to provide combat 
dat<a to the war fighter. The systems must be complete "sensor- to-shooter" architectures. 
including the requirement eering design, acquisition, 
ancl operations. Inherent C41 portion; the space 
portion and the ground porti llite command and control 
portion. All engineering, tra and indeed the operation of the 
system must be optimized a ssful function of the system requires 
this,. Separation the functio nology development would 
seriously jeopardize the de se which NRL has been so 
highly successful at devel 

3.1 Location 

3.1.1 Geographic/Climatological Features: There are no specia 
climatological features in or around this activity relevant to the Ground 

3.1,.2 Licenses & Permits: The Ground Control Systems CSF requires licenses or 
permits for the performance of its function. 

3.1,.3 Environmental Constraints: There are no environmental constraints to 
Control Systems CSF at this activity. 



3.1.4 Special Support Infrastructure: No special support infrastructure is required for the 
Gn) nd Control Systems CSF at this activity. u, 
3.1.5 Proximity to Mission-Related organizations: The Ground Control Systems CSF does 
not req ire proximity to any particular mission-related organizations. k 
3.2 Pe onnel * 
3.2.1 otal Personnel: The total number of government (military and civilian), on-site 

and development center (FFRDC) and on-site system engineering 
personnel engaged in science and technology (S&T), engineering 

activities as of the end of FY93 is described on the chart 
below: 

1 Types of Personnel I \  Number of Personnel I 

3.2.2 Education: the number of personnel actively engaged in S&T, 
engineering and in-service engineering degree and type of position is as 
foll~ows: 



3.2.3 Experience: The experience level of government personnel is provided below. 

CSF-GROUND CONTROL SYSTEMS - ~ 

I Years of Government andlor Military ~ e r v i c d  

3.2.4.1 No patents were in the Ground Control Systems CSF. 

3.2.4.2 No papers were publis&d in the Ground Control Systems CSF. 

3.3 Workload \ 
3.3.1 FY93 Workload \ 
3.3.1 .I Work Year Llfecycle: Identified the number of actual workyears 
executed for each application CSF in FY93 for following: government civilian; military; 
on-site FFRDCs; and on-site SETA'S 

GROUND (new) 

3.3.1.2 Engineering Development by ACAT: No CSF's to report in thi area. S 
3.3.1.3 In-Service Engineering: No CSF's to report in this area. \ 
3.3.2 Projected Funding \ 
3.3.2.1 Direct Funding: The are no direct appropriations to the Ground Control Syst \ ms 
CSF. 



3.3.2.2 Other Obligation Authority: For this CSF, the following funding has been 
identified for FY94-FY97: 

3.4 Facilities d Equipment 9 
3.4.1 Major The major facilities and equipment necessary to 

listed in the table below. None of the facilities are 
are SCIF's and therefore no photographs can be 

supplied. 



3.5 Expansion Potential: 

Facilities: The facilities required to perform the Ground Control Systems 
For those facilities located at the NRL main base, NRL's MIS 

located at NRL's field sites, local data were used. 
\ 

Common I\ I I I 
S u p p o r t  Typo Of (KSF)  

Space C u r r o n  U s e d  Excorm 

Technical 2.0 2 .O 0 

Technical 0.3 0.3 0 

Technical 1 .O 1 .O 0 
I 

Ground Control INCST Management ln-ation System I Technical I 1.41 0 

I I I 

Ground Control ISCIF Conference Room \ I Administration ( 0.71 0.71 0 
\ 

Ground Control Security Storage SClF Storage 0.3 0.3 0 

Ground Control MRC Precisii Spacecraft Calibration Facilly Technical 10.0 10.0 0 

Ground Control Pomonkey Deep Space Tracking Faciliy Technical 16.5 16.5 0 

Groutd Control Spacecraft Command and Control Facility VAFB Technical 9.4 9.4 0 

Ground Control Blossom Point Spacecraft Tracking Facility \ Technical 61.1 61.1 0 
I K I I I 

Ground Control IGeneral Laboratories I \ Technical 1 10.81 10.81 0 

b d  ~ o n t d  i~eneral Design space I \Technical 1 62.71 62.71 0 

b d  Control ;utility 
I \ I I I 

I Utility\ I 1.51 1 .5l 0 

Total 258.51 256.51 0 I 
3.5.1.1 This activity has the capacity to absorb 
Systems CSF with minor facility modifications. Even 
no (excess capacity in our facilities square footage, 
the use of multiple shifts and overtime, which is the standard 
testing and qualification of spacecraft. In other words, the 
increase, but the percentage of time that the facility was 
workload would be distributed among the on-base test 
sites. The peak loading of head count during the day 

3.5.1.2 This activity has the capability to absorb an additional 80 work years in the Ground Contro 
Systems CSF. 



3.5.1.3 There would be no impact of 3.5.1.1 and 3.5.1.2 (above) to military construction programs 
or other alteration projects programmed in the FY95 PBS at this activity for the Ground Control 
SystemTSF. 

3.5.2 Lan Use: For the Ground Control Systems CSF, approximately 50 acres are available 
fat  additiona round Control Systems CSF construction at the NRL field sites. 

' t 
3.5.3 Utilities: \here is no restriction or limit to expand the utility services for the Ground Control 
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Spacecraft Optical 
Alignment Faci l i ty  



Spacecraft Acoustic 
Reverberation Chamber 



Spacecraft S t a t i c  
Test Loads Fac i l i ty  



Spacecraft Spin 
Balance Facili ty 





pornonkey Deep Space 
Tracking F a c i l i t y  





C C4I. 
C1. Airborne C41 
3.0 Mission 

In this CSF there is significant coupling of technology development, analysis and 
engineering between the Product Functions of Space Systems and C41 Systems. The 
primary technology effort of NRL in Space Systems is devoted to surveillance and sensor 
systems. The application of these systems to defense provides combat data to the war 
fighter. The systems must be considered as complete *sensor-to-shooter" architectures, 
including the requirement determination, performance analysis, engineering design, 
acquisition, and operations. Due to the close coupling and strong interaction of Space 
Systems and the C41 functions described here it would seriously jeopardize several efforts 
to consider them in isolation. 

Improved Data Modem 
-Short Range Data Communication for : 

Close Air Support 
Suppression of Enemy Air Defense 
Forward Air Controller 
Battlefield Air Interdiction 
Situation Awareness 
Command and Control 

- Multi-Service program 
- Aircraft Platforms: F-16, A-10, AH-64,OH-58, UH-60, JSTARS 
- Interservice interoperabili ty 
- Foreign Military Sales : Korea, Taiwan, Greece, Turkey, Denmark, 
Netherlands; Belgium, and Nonvay 
- Quick Reaction Program, Hardware delivered in 9 months 
- Government owned Drawings and Software 
- Transitioned to production with two Small business companies 
- Over 1000 units first year in production 

Multi-mission Advanced Tactical Terminal 
- Satcom and LOS Tactical Terminal 
- Real Time Situation Awareness 
- Multi -Service program 
- Aircraft Platforms: IDAS on MH-53, Combat Talon 11, UH-60 
- Quick reaction capability for prototyping of C41 Systems 
- In-house engineering with limited contractual involvement 
- Transitioned to Production 

3.1 Location: Naval Research Laboratory, Washington DC 

3.1.1 Geographic/Climatological Features: No special features required 

3.1.2 Licenses & permits: None 

3.1.3 Environmental constraints: None 

3.1.4 Special Support Infrastructure: Several SCIFs specially equipped for 
communications investigations are used in these efforts. 

3.1.5. Proximity to Mission-Related organizations: 
Frequent interaction is required both with the sponsors of this work and the various 
other laboratories and facilities involved in conducting these efforts. The close 
proximity of these facilities facilitates effective interaction and greatly reduces travel. 



3.0 Mission 

Airborne C41 
t coupling of technology development, analysis and 

ween the Product Functions of Space Systems and C41 Systems. The 
ogy effort of NRL in Space Systems is devoted to surveillance and sensor 
plication of these systems to defense provides combat data to the war 

ms must be considered as complete "sensor-to-shooter" architectures, 
irement determination, performance analysis, engineering design, 

rations. Due to the close coupling and strong interaction of Space 
functions described here it would seriously jeopardize several efforts 

- Mu1 ti-Service 
A- 10, AH-64,OH-58, UH-60, JSTARS 

Turkey, Denmark, 

re delivered in 9 months 

- Over 1000 units first year i 
Multi-mission Advanced Tactical 

- Satcom and LOS Tactical Termina 
- Real Time Situation Awareness 

- Quick reaction capability for p 
- In-house engineering with limi 
- Transitioned to Production 

3.1 Location: Naval Research Laboratory, Washington D 

3.1.1 Geographic/Climatological Features: No special fea res required a 
3.1.2 Licenses & permits: None \ 
3.1.3 Environmental constraints: None \ 
3.1.4 Special Support Infrastructure: Several SCIFs specially 
communications investigations are used in these efforts. 

3.1.5. Proximity to Mission-Related organizations: 
Frequent interaction is required both with the sponsors of this work and the va 
other laboratories and facilities involved in conducting these efforts. The 
proximity of these facilities facilitates effective interaction and greatly reduces tra 
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nction: Airborne C41 
significant coupling of technology development, analysis and 
e Product Functions of Space Systems and C41 Systems. The 
rt of NRL in Space Systems is devoted to surveillance and sensor 
n of these systems to defense provides combat data to the war 
st be considered as complete "sensor-to-shooter" architectures, 
nt determination, performance analysis, engineering design, 
s. Due to the close coupling and strong interaction of Space 
ons described here it would seriously jeopardize both efforts to 

Greece, Turkey, Denmark, 

- Quick Reaction Program, Hardwar 
- Government owned Drawings and 

- Over 1000 units first year in production 
Multi-mission Advanced Tactical Terminal 

- Satcom and LOS Tactical Terminal 
- Real Time Situation Awareness 

- In-house engineering with limited contractual invol 
- Transitioned to Production 

Common Support Function: Fixed groundbased C41 
The groundbased C41 efforts described are conducted in close 
specific research in networking and communications. The 
aimed at shipboard problems even though they were conducted 

Communications 
- ROTHR communications investigation 
- Digital data retransmission 
- Radio frequency interference research 

3.1.1 Geograr>hic/Climatolo~ical Features, No special features required 



3.2 Personnel: 

Common 
Support 

Functions 
Airborne C41 
Airborne C41 
Airborne C41 
Airborne C41 
Airborne C41 

1 ' 9  AUG 1994 

Name 

ARINC 
SPAWAR 
NESSEC 
NAWC 
NSA 

3.2.1 Total Personnel: 

TY ~e of 
Organization 

NFP Commercial 
MATT Sponsor 
Test Facility 
Test Facility 
Support & 
Evaluation 

R 

Types of personnel 

Technical 
Management (Supv) 

Other 

Distance 

(Miles) 
45 
1 
10 
90 
30 

Number of Personnel 

Workyears 
Performed by 
Your Activity 

10 

Government 

Workyears 
Funded by 

Your Activity 
1 

1 
1 
1 

On-Si te 
FFRDC 

Civilian 

9 
2 

On-Site SETA 

15 
Military 



3.2 Personnel: 

3.2.1 Total Personnel: \ 
Number of Personnel 1 

11 Types of personnel 11 \Government I On-Site 1 on-site SETA 11 

RUG 19% 

Technical 
Management (Supv) 

Other 
\ 

15 
civiliah, ( Military 

9 \. 
2 \ 



3.1.2 Licenses & permits, None 

3. .3 Environmental constra \ in& None 
pport Infrastructure, Several SCIFs specially equipped for 

are used in these efforts. 

Mission-Related organizations. Frequent interaction is 
sors of this work and the various other laboratories and 
ting these efforts. The close proximity of these facilities 
n and greatly reduces travel. 

\ 

W orkyears 
Funded by Your 

Activity 
1 

1 

1 
Airborne & NSA Support & 1 
Groundbased Evaluation 

Common Name 
Support 

Functions 

Distance 

(Miles) 
45 
1 
10 

130 

Airborne C41 
Airborne C41 
Airborne & 
Groundbased 
C41 
Airborne C41 

Workyears 
Performed by 
Your Activity 

10 
ARINC 
SPAWAR 
NESSEC 

NAWC 

NFP C-ercial 
MATT ~ h n s o r  
Test Facilit 

Test Facility \ 



3.2.2 Education: y 
11 Degree1 Diploma 

Associates l b  
Doctorate 

MedNetIetc.1 

Number of Government Personnel by Type of Position 

3.2.3 Experience: 
Years of Government andlor Military Service 

Technical 

3.2.4 Accomplishments During FY91-93: For government personnel answer the 
following questions. 

Management 
(SUDV) 

TY ~e of 
Position 

Technical 
Management 

(SUPV) 
Total 

3.2.4.1 How many patents were awarded and patent disclosures (only count 
disclosures with issued disclosure numbers) were made? (BRAC Criteria I) 

Other 

11 CSF I Disclosur I Awarded I Patent Titles 1 

Less than 
3 years 

1 
0 

1 

3.2.4.2 How many papers were published in peer reviewed journals? (BRAC 
Criteria I) 

3- 10 years 
5 

5 

Airborne C41 
Total 

1 CSF I Number Published I Paper Titles 11 

11-15 
years 

2 

2 

es 
0 
0 

C-3R (8  Aug 94) 

Airborne C41 
TOTAL 

r1!9 AUG 1994 

16-20 
years 

0 
0 

0 

0 
0 

More than 
20 yeais 

1 
2 

3 

(List) 

0 
0 

. * 

(List) 



3.2.2 Education: 
Number of Government Personnel by Type of Position 

Technical Management Other 
(Supv) 

Bachehr 8 1 
MasteA 1 

3.2.3 Experience: 
Years of Government andlor Military Service 

Type of Less thah, 11-15 16-20 More than 
Position 3 years \ 3- 10 years years years 20 years 

Technical 1 \, 5 2 0 1 
Management 0 0 2 

(SUPV) 
Total 1 5 \ 2 0 3 

\ 
3.2.4 Accomplishments During For government personnel answer the 
following questions. 

3.2.4.1 How many patents were awarded tent disclosures (only count 
disclosures with issued disclosure numbe made? (BRAC Criteria I) 

CSF Disclosur Awarded Patent Titles 
es (List) 

Airborne C41 0 0 \. 
Total 0 0 \. 

3.2.4.2 How many papers were published in peer 
Criteria I) 

\ 

CSF Number Published Paper Titles 
(List) 

Airborne C41 0 \- 
TOTAL 0 \- - 

\ 



\ 3.2.2 Education, 

11 Degree1 ~ i ~ b a  11 Technical I Management I Other 11 

\ 

TY Yf 

II Less IL I I II 

Number of Government Personnel by Type of Position 

1. High School o!\. (SUpv) 

3.2.4 Accom~lishments During FY91-93. For personnel answer 
the following questions. 

3.2.3 Ex~erience. 
rnment andlor Military Service 

3.2.4.1 How many patents were awarded and 
disclosures with issued disclosure numbers) were made? 

Type of 
Position 

Technical 
Management 

( S ~ P V )  
Total 

Less than 
3 years 

2 
0 

2 

\ 

CSF 

Airborne C41 
Groundbased C41 

Total 

\ 
3-10 years 

5 

5 

\ 

Disclosures 

0 
0 
0 

11-15 
\ years 

2\ 

2 \ 

Awarded 

0 
0 
0 

16-20 
years 

0 
0 

0 

\ 
\ 
\ 

More than 
20 years 

1 
2 

3 



3.3 Workload 

3.3.1 FY93 Workload 

3.3.1.1 Work Year and Lifecycle: 

I# LAB I# 

Science & 

3.3.1.3 In-Service Engineering: 

3.3.1.2 Engineering Development By ACAT: 

Fiscal Year 1993 Actual . 

C-4R (15 Sep 94) 

Development 
' In-Service . 3 

Engineering 

Narrative 

Improved Data Modem 
(IDM), Multi-mission 

Advanced Tactical Terminal 
(MATT) (Military, non-Navy 

SETA 
2 

11 

2 

Engineering 
Development 

ACAT IIVIV 

Weapon System(s) 
Supported 

F- 16, A-10, AH-64, 
UH-60,OH-58, 
JSTARS 

FFRDC Civilian 
3 

Workyears 
(FY93 

Actual) 

18 

Name or 
Number 

C3 
Advanced 

Technology 

Common 
Support 

Functions 

Airborne C41 

Military 

N 9 3  Funds 
Received 

(Obligation 
Authority) 
$15.562M 

In-Service 
Engineering Efforts 

(List) 

Depot Support 
Software 
Maintenance 
Logistics Support 
Reliability 
Demonstration 
Product 
Improvements 

FY93 Actual 

Funds 
Received 

(Obligation 
Authority) 

$1.3M 

Workyears 

5 



3.3 Workload 

ork Year and Lifecycle: 

3.3.1.3 In-Service Engineering: 

3.3.1.2 Engineering ~ e v e l o ~ b e n t  By ACAT: 

Common 
Support 

Functions 

R 

Fiscal Year 1993 Actual 

Airborne C41 

Military 

Engineering 
Development 

ACAT IIIIIV 

In-Service 
Engineering Efforts 

(List) 

Name or 
Number 

2 

ars FY93 Funds 
Received 

(Obligation 
Authority) 
$15.562M 

Depot Support 
Software 

FFRDC 

Narrative 

Improved Data Modem 
(IDM), Multi-mission 

Advanced Tactical Terminal 
( M A P )  

Maintenance 
Logistics Support 
Reliability 
Demonstration 
Product 
Improvements 

SETA 
2 

11 

2 

FY93 ctual =T= . 
Funds 

Received 
(Obligation 

Weapon System(s) 
Supported 

ti 8 AUG 1% 



3.3.1.3 In-Service Engineering: \ 

3.3.1.2 Engineering ~ e v e h ~ m e n t  By ACAT: 
Engineering 
Development 

ACAT IIVIV 

\ 

Name or \ rs FY93 Funds 
Number Received 

(Obligation 
Authority) 

2 $15.562M 

. . 

Common 
Support 

Functions 

Airborne C41 

Narrative 

Improved Data Modem 
(IDM), Multi-mission 

Advanced Tactical Terminal 
(MATT) 

In-Service 
Engineering Efforts 

(List) 

Depot Support 
Software 
Maintenance 
Logistics Support 
Reliability 
Demonstration 
Product 
Improvements 

Weapon System(s) 
Supported 

$1.3M 



3.2.4.2 How many papers were published in peer reviewed journals? (BRAC 

3.3.1.1 Work Year hLifecvcle. 

\ 

Number Published Paper Titles 
(List) 

\ 
"LAB" I1 Fiscal Year 1993 Actual 1 

' 
Airborne C4& 

TOTAL \ 

Civilian Militar FFRDC 
2 

3.3.1.2 Engineering Development By ACAT: \ 

3.3 Workload 

3.3.1 FY93 Wo 

0 
1 

1 

- "NVIS Antenna Investigation" 
IEE Conference 

Engineering 
Development 

ACAT IIVIV 

Name or 
Number 

2 

Workyears 
(FY93 

Actual) 

18 

FY93 Funds\ 
Received 

(Obligation 
Authority) 
$15.562M 

Narrative 

ed Data Modem 



3.3.2 Projected Funding 

3.3.2.1 Direct Funding: For each applicable CSF, identify direct mission funding 
by appropriation from FY94 to FY97. Use FY95 PBS for FY95-FY97. (BRAC 
Criteria I) 

3.3.2.2 Other Obligation Authority: 

R 

FY97 
0 

3.4 Facilities and Equipment 

C SF 

Airborne C41 

3.4.1 Major Equipment and Facilities: 

FY95 
0 

FY94 
0 

CSF 

Airborne C41 

FY% 
0 

FY% 
$3.35M 

The facilities above and those listed in table 3.5.1 have been used in conjunction with 
efforts in the Information Technology and Remote Sensing Divisions at NRL and also 
with DISA, Army and Air Force in many other efforts. During FY 93 approximately 
25% of the effort within these facilities was devoted to supporting these other 
functions and demonstrations associated with external efforts. 

M97 
$2.75M 

FY94 
$9.9M 

- 

C-5R (8 Aug 94) 

FY95 
$6.2M 

1 '9 AUG 

Replacement 
Cost ($K) 
$500K 
$250K 

v 

Common 
support 

Function 
' Airborne C41 

Airborne C41 - 

Major Facility or 
Equipment 
Description 

Tactical Terminal Lab 
Comsec Lab 

Unique To 

U. S. DOD 
X 
X 

Federal 
Gov't 



\3.3.2 Projected Funding 

For each applicable CSF, identify direct mission funding 
to FY97. Use FY95 PBS for FY95-FY97. (BRAC 

3.3.2.2 Other 0 b 'gation Authority: 

3.4 Facilities and Equipment 

3.4.1 Major Equipment and 

\ 
CSF 

Airborne C41 
\ FY94 

W.9M 

Replacement 
Cost ($K) 
$%OK 
$250K 

Common 
support 
Function 

Airborne C41 
Airborne C41 

The facilities above and those listed in table 3.5.1 
efforts in the Information Technology and Remot 
with DISA, Army and Air Force in many other e 
25% of the effort within these facilities was dev 
functions and demonstrations associated with e 

FY95 
$6.2M 

\ 

Major Facility or 
Equipment 
Description 

Tactical Terminal Lab 
. Comsec Lab 

Fy% 
$3.35M 

Unique To 

F(97 
$2.75M 

X\ 
X \ 

Federal 
Gov't U. S. 



\ 3.3.1.3 In-Service Enpineering, 

3.3.2.1 Direct Funding. For CSF, identify direct mission 
funding by appropriation from FY94 PBS for FY95-FY97. 
(BRAC Criteria I) 

\ 
In- Service 

Engineering Efforts 
(List) 

Airborne C41 ' 

\ 

3.4 Facilities and Equipment 

3.4.1 Maior Eaui~ment and Facilities. 
\ 

Unique To 

Common Major Facility or 
Support Equipment Federal 

Function Description DOD Gov't U. S. 
Airborne C41 Tactical Terminal Lab X $50% 
Airborne C41 . Comsec Lab X $250&, 

\, 

- 

CSF 
Airborne C41 

Groundbased 
C41 

Weapon System(s) 
Supported 

F- 16, A-10, AH-64, 
UH-60,OH-58, 
JSTARS 

FY93 Actual 

\ 

Funds 
Received 

(0 bligation 
Authority) 
$1.3M 

FY 94 
0 

0 

Workyears 

5 

FY9ij 
0 

0 

FY96 
0 

0 
\ 

FY97 
0 

0 



3.5 Expansion Potential 

3.5.1 Laboratory Facilities: Use facilities records as of fourth-quarter FY 93 in 
answering the following (in sq ft) for each CSF: (BRAC Criteria 11) 

Space Capacity (KSF) 1 

3.5.1.1 Capacity to absorb new work: This in-house effort is expected to decrease 
between now and FY 1997. An additional similar effort could be absorbed with 
minor facility modification to'accommodate uniqueness of additional work. 

Common 
Support 
Function 

Airborne C41 
Airborne C41 
Airborne C41 
Airborne C41 
Airborne C41 

Airborne C41 
Airborne C41 

3.5.1.2 If there is capacity to absorb additional workyears, how many additional 
workyears can be supported? (BRAC Criteria 111) 

In excess of 16 work years capacity could be available by FY 1997. 

* Administrative, Technical, Storage, Utility 

Facility or 
Equipment 
Description 

Office 
Tactical Lab 

EM1 Lab 
Configuration 

Quality 
Assurance 

Library 
Comsec Lab 

3.5.1.3 For 3.5.1.1 and 3.5.1.2 (above) describe the impact of military construction 
programs or other alteration projects programmed in the FY95 PBS. (BRAC Criteria 
11) 

Planning activities to more fully utilize available space in Building A-59 through 
alterations and minor MILCON will enhance facility capacity to absorb additional 
work. 

Type of 
Space* 

Administrative 
Technical 
Technical 

Administrative 
Administrative 

Storage 
Technical 

3.5.2 Land Use: Provide number of buildable acres for additional 
laboratoryJadministrative support construction at your installation. (BRAC Criteria 
11) 
NRL has 11.2 acres available for unrestricted expansion located at its Chesapeake Bay 
Detachment. Parking would have to be included as part of any expansion project. 
Utilities, while available, are aged and would be required to be upgraded to accommodate 
any expansion. 

The building space (class 2 property) currently available for growth opportunities at the 
NRL DC site, either constrained or unconstrained, represents a total of mu1 ti pie small 
areas located throughout the Laboratory which cannot be effectively utilized by any other 
functions other than the primary occupant of the facility. It is important to note that NRL 
facilities can be re-configured, e.g., demolished and rebuilt, altered, fitted with capital 
equipment, etc. to accommodate new or expanded mission assignments. However, 
accurate quantification of the maximum amount of space available for expansion is not 

Current 
0.6 
1.5 
0.3 
0.3 
0.2 

0.3 
2.5 

C-6R (8 Aug 94) '1 19 AUG 1994 

d 

R 
Used 
0.6 
1.5 
0.3 
0.3 
0.2 

0.3 
2.5 

Excess 
0 
0 
0 
0 
0 

0 
0 



3. Expansion Potential ! 
Facilities: Use facilities records as of fourth-quarter FY93 in 

(in sq ft) for each CSF: (BRAC Criteria 11) 
\ 

r 
Space Capacity (KSF) 

Facility or 
Equipment Type of 
Description Space* Current Used Excess 

Airborne C41 \ Office Administrative 0.6 0.6 0 
Airborne C41 Tabtical Lab Technical 1.5 1.5 0 

3.5.1.1 Capacity to absorb new expected to decrease 
between now and FY 1997. be absorbed with 
minor facility modification of additional work. 

3.5.1.2 If there is capacity to absorb how many additional 
workyears can be supported? (BRAC 

In excess of 16 work years capacity could be availa e by FY 1997. "\ 
3.5.1.3 For 3.5.1.1 and 3.5.1.2 (above) describe the military construction 
programs or other alteration projects programmed in PBS. (BRAC Criteria 
11) 

Planning activities to more fully utilize available space in 
alterations and minor MILCON will enhance facility 
work. 

3.5.2 Land Use: Provide number of buildable acres for additional 
laboratoryladministrative support construction at your installation. 
11) 
NRL has 11.2 acres available for unrestricted expansion located at its 
Detachment. Parking would have to be included as part of any 
Utilities, while available, are aged and would be required to be 
any expansion. 

The building space (class 2 property) currently available for growth 
NRL DC site, either constrained or unconstrained, represents a total 
areas located throughout the Laboratory which cannot be effectively 
functions other than the primary occupant of the 
facilities can be re-configured, e.g., demolished and 
equipment, etc. to accommodate new or expanded mission 
accurate quantification of the maximum amount of space 



Laboratory Facilities. Use facilities records as of fourth-quarter FY93 in 
the following (in sq ft) for each CSF: (BRAC Criteria 11) 

Space Capacity (KSF) 

3.5.1.1 Both IDM and MATT are planned to decrease 
between now and FY 1997. could be absorbed with 
minor facility modification to of additional work. 

3.5.1.2 If there is capacity to workyears, how many 
additional workyears can be supported? 

Common \ 
Support 
Function 

In excess of 16 work years capacity could be availabl by FY 1997. 3 

TYP of 
Space* 

Administrative 
Technical 
Technical 

Administrative 
Administrative 

Storage 
\ Technical 

Airborne C41 
Airborne C41 
Airborne C41 
Airborne C41 
Airborne C41 

Airborne C41 
Airborne C41 

3.5.1.3 For 3.5.1.1 and 3.5.1.2 (above) impact of military 
construction programs or other alteration projects in the FY95 PBS. 
(BRAC Criteria 11) 

\Office 
TactQcal Lab 

EMVab 
confightion 

Quality\ 
~ssurance\ 

Library \ 
Comsec Lab 

Planning activities to more fully utilize available space in 
alterations and minor MILCON will enhance facility 
work. 

0 

3.5.2 Land Use. Provide number of buildable acres r additional 
laboratory/adrninistrative support construction at your installation. (B C Criteria 
11) 4 

* Administrative, Technical, S tora 

Excess 
0 
0 
0 
0 
0 

0 
0 

0.3 

Current 
0.6 
1.5 
0.3 
0.3 
0.2 

0.3 
2.5 

Groundbased 
C41 

NIA; See response to BRAC Data Call 4 \ 

Used 
0.6 
1.5 
0.3 
0.3 
0.2 

0.3 
2.5 

Secure Labs 0.3 

3.5.3 Utilities:. Provide an estimate of your installation's 
procure additional utility services (electric, gas, water). Estimates should 
appropriate units -- e.g. KWH of electricity. (BRAC Criteria 11) 

NIA; See response to BRAC Data Call 4. 



practical without the benefit of revised mission/program planning guidance. For planning 
purposes, a rough order of magnitude estimate of the minimum class 2 space available for 
expansion is 10%. This would involve minimal reconfiguration. 

3.5.3 Utilities: Provide an estimate of your installation's capability to expand or procure 
additional utility services (electric, gas, water). Estimates should be provided in R 
appropriate units -- e.g., KWH of electricity. (BRAC Criteria 11) 

Off Base Long Normal Steady Peak 
On Base Capacity Term Contract State Load Demand 

Electrical Supply N/A 54,000 KWH 13,098 KWH 17,280 KWH 
(KWH) 

Natural Gas (CFH) 1 N/A 2,961 CFH 141 CFH 1,868 CFH 

Sewage (GPD) N/A Unlimited 847,583 GPD 1,017,100 GPD 

Potable Water (GPD) N/A 9,740,978 GPD 1,118,9 1 1 GPD 1,342,693 GPD 

Steam (PSI & l b / ~ r )  190,000 1 b/Hr N/ A 1 16,000 lb/Hr 125,000 Ib/Hr 

1 The availability of natural gas is controlled by the Washington Gas Light 
Company. It cannot be relied on as a primary fuel. 

2 Production plant owned by PWC, Washington 

1'9  AUG 19% 



practical without the benefit of revised mission/program planning guidance. For planning 
a rough order of magnitude estimate of the minimum class 2 space available for 
is 10%. This would involve minimal reconfiguration. 

Provide an estimate of your installation's capability to expand or procure 
services (electric, gas, water). Estimates should be provided in 
-- e.g., KWH of electricity. (BRAC Criteria 11) 

\ Off Base Long Normal Steady Peak 
On Base Ca~acitv Term Contract State Load Demand 

Electrical Supply 
(KWH) \ 54,000 KWH 13,098 KWH 17,280 KWH 

Natural Gas (CFH) 1 \N/A 2,961 CFH 141 CFH 1,868 CFH 

Sewage (GPD) Unlimited 847,583 GPD 1,017,100 GPD 

Potable Water (GPD) N/A\ 9,740,978 GPD 1,118,9 1 1 GPD 1,342,693 GPD 

Steam (PSI & l b l ~ r )  1 16,000 1 b/Hr 125,000 1 b/Hr 

1 The availability of natural gas by the Washington Gas Light 
Company. It cannot be relied 

2 Production plant owned by 



C2. Groundbased C41 
3.0 Mission 

The groundbased C41 efforts described are conducted in close coordination with Navy- 
specific research in networking and communications. The efforts reported here are aimed 
at shipboard problems even though they were conducted using land-based sites. 

Communications 

- ROTHR communications investigation 
- Digital data retransmission 
- Radio frequency interference research 

3.1 Location: Naval Research Laboratory, Washington DC 

3.1.1 Geographic/Climatological Features: No special features required 

3.1.2 Licenses & permits: None 

3.1.3 Environmental constraints: None 

3.1.4 Special Support Infrastructure: Several SCIFs specially equipped for 
communications investigations are used in these efforts. 

3.1.5. Proximity to Mission-Related organizations: 
Frequent interaction is required both with the sponsors of this work and the various 
other laboratories and facilities involved in conducting these efforts. The close 
proximity of these facilities facilitates effective interaction and greatly reduces travel. 

3.2 Personnel: 

3.2.1 Total Personnel: 

Workyears 
Funded by 

Your Activity 

Common 
Support 

Functions . 
Groundbased 
C41 
Groundbased 
C41 

C-8R ( 8  Aug 94) 

Types of personnel 

Technical 
Management (Supv) 

Other 

1 9 AUG 1944 a 

Name 

NESSEC 

NSA 

Number of Personnel 

Type of 
Organization 

Test Facility 

Support & 
Evaluation 

Government 

Distance 

(Miles) 
10 

30 

On-Site 
FFRDC 

Civilian 

1 
0 
0 

Workyears 
Performed by 
Your Activity 

On-Site SETA 

Military 



Mission 

Function: Fixed groundbased C41 
efforts described are conducted in close coordination with Navy- 

communications. The efforts reported here are aimed 
they were conducted using land-based sites. 

3.1 Location: Laboratory, Washington DC 

Features: No special features required 

3.1.2 Licenses & permits:h- 

3.1.3 Environmental constrai ts: None 2 
3.1.4 Special Several SCIFs specially equipped for 
communications in these efforts. 

3.1.5. Proximity to Mission-Related 
Frequent interaction is required both of this work and the various 
other laboratories and facilities these efforts. The close 
proximity of these facilities and greatly reduces travel. 

Functions 

\ 

TY ~e of istance 
Organization - 

(Miles) 
Test Facility 10 

3.2 Personnel: \ 

\ 

Support & 30 
Evaluation 

3.2.1 Total Personnel: 
Number of Per 

Workyears 
Performed by 
Your Activi6 

\ 

Workyears 
Funded by 

Your Activity 

ENCLOSURE (5 )  

- - 6 2JG 1Mi 

* 

Types of personnel 

Technical 
Management (Supv) 

Other 

L \ 

On-Si te SETA 

\ 
\ 

\- 

Government 

Civilian 

1 
0 
0 

Military 



3.2.2 Education: 
Type of II Number of Government Personnel by Type of Position 

3.2.3 Experience: 

I Years of Government and/or Military Service 

I  me of I Less than I I 11-15 I 16-20 I More than 11 

R 

position 3 years 3- 10 years years years I Technical 1 

Degree/ Diploma Technical 

3.2.4 Accomplishments During FY91-93: For government personnel answer the 
following questions. 

Management 
(Supv) . 

Less 
Associates 
Bachelor 
Masters 

3.2.4.1 How many patents were awarded and patent disclosures (only count 
disclosures with issued disclosure numbers) were made? (BRAC Criteria I) 

Other 

1 

3.2.4.2 How many papers were published in peer reviewed journals? (BRAC 
Criteria I) 

. 

CSF Number Published 

Groundbased C41 1 "Near-Vertical Incidence Skywave 
Antenna Investigation, IEEE Fifth 

C-9R (15 Sep 94) 

Patent Titles 
(List) 

CSF 

Groundbased C41 
Total 

Disclosur 
es 

0 
0 

Awarded 

0 
0 



3.2.3 Experience: 

I ears of Government and/or Military Service 

3x.2 Education: 
t 

Associates \ 
Bachelor '\ 
Masters 

Doctorate 
(include 

Med/Vet/etc.) 

3.2.4 Accomplishments During FY91-93: For personnel answer the 
following questions. 

TY ~e of 
Position 

Technical 
Management 

(SUPV) 
Total 

3.2.4.1 How many patents were awarded and patent (only count 
disclosures with issued disclosure numbers) were 

\ 

CSF Disclosur Awarded 
es 

Groundbased C41 0 0 
Total 0 0 

1. 

Number of Government Personnel by Type of Position 

\ 

- 
CSF Number Published 

Groundbased C41 1 
IEEE Conference 

TOTAL 1 

Technical 

'\1 

R 

. 

C-9R (8  Aug 94) 
1 '9 AUG 1994 

Management 
(SUPV) 

Less than 
3 years 

Other 

11-15 
years 

1 

1 \. 

16-20 
years 

More than 
20 years 



Number of Government Personnel by Type of Position 

11 ~ e ~ r e e l b l o r n a  I 
x 

Associates \, 
Bachelor 
Masters 

Doctorate 
(include 

MedJVetJetc.) 

3.2.4 Accomplishments During FY91-93: personnel answer the 
following questions. 

\ 
1\ 

3.2.3 Experience: 

I Technical 

\ 

TY ~e of 
Position 

Technical 
Management 

(SUPV) 

3.2.4.2 How many papers were published in peer reviewed journals? 
Criteria I) 

3.2.4.1 How many patents were awarded and patent 
disclosures with issued disclosure numbers) were m 

Management 

11 Total I 1 I \ I  I I 11 

ars of Government andlor Military Service 

CSF 

Groundbased C41 
Total 

Other 

Less than 
3 years 

1 

Disclosur Awarded 
es 

0 0 \ 
0 0 

CSF 

Ground based C41 

Number Published 

1 
IEEE Conference 

\ 

TOTAL 1 \. 
\ 

11-15 
years 

16-20 
years 

More than 
20 years 



3.3 Workload 

3.3.1 FY93 Workload 

3.3.1.1 Work Year and Lifecycle: 

 LAB^ 

3.3.1.3 In-Service Engineering: 

3.3.1.2 Engineering Development By ACAT: 

Fiscal Year 1993 Actual 

r1[9 AUG 19% 

Science & 
Technology 
Engineering 
Development 

In-Service 
Engineering 

Civilian 

R 

Engineering 
Development 

r 

1 
Military 

Name or . 

Number 

Common 
Support 

Functions 

Groundbased 
C4I 

FFRDC 

Workyears 
(FY 93 

Actual) 

None 

In-Service 
Engineering Efforts 

(List) 

SETA 

FY93 Funds 
Received 

(Obligation 
Authority) 

Narrative 

Weapon System(s) 
Supported 

FY93 Actual 

Funds 
Received 

(Obligation 
Authority) 

None 

Work years 



3.3 Workload 

FY93 Workload 

3.3.1. Work Year and Lifecycle: 't 
\ 

3.3.1.3 In-Service Engineering: \ 

- 

Science & \ Technology 
Engineering 
Development 

In-Service 
Engineering - 

3.3.1.2 Engineering ~evelo~m\nt By ACAT: 
Engineering 
Development 

I8 AUG 1991 

Fiscal Year 1993 Actual 

\ 

Civilian 
1 

', 

Common 
Support 

Functions 

Ground based 
C4I 

Name or 
Number 

In-Service Weapon S ys tem(s) 
Engineering Efforts Supported 

(List) 

None 
\ 

Mi 1 i tary 

rs 

None \ 

FY93 Funds 
Received 

(Obligation 
Authority) 

Narrative 

FFRDC SETA 



3.3.2 Projected Funding 

3.3.2.1 Direct Funding: For each applicable CSF, identify direct mission funding 
by appropriation from FY94 to FY97. Use FY95 PBS for FY95-FY97. (BRAC 
Criteria I) 

CSF 

Groundbased 
C4I 

3.3.2.2 Other Obligation Authority: 

R 

CSF 

Ground based 
C4I 

3.4 Facilities and Equipment 

3.4.1 Major Equipment and Facilities: 

FY94 
0 

Fy94 
$0.15M 

C - 1 1 R  (8 Aug 94) 

FY95 
0 

Common 
S U P P O ~ ~  

Function 
Ground based 

C4I 

1 '9 AUG 1994 ' 

FY95 
$0.15M 

FY% 
0 

Major Facility or 
Equipment 
Description 

None 

M97 
0 

FY% 
$0.05M 

FY97 
$0.05M 

Replacement 
Cost ($K) 

Unique To 

DOD 
Federal 
Gov't U. S.  



\ 3.3.2 Projected Funding 

Direct Funding: For each applicable CSF, identify direct mission funding 
from EY94 to FY97. Use FY95 PBS for FY95-FY97. (BRAC 

3.3.2.2 Other Ob ' ation Authority: 'Y 

3.4 Facilities and Equipment 

3.4.1 Major Equipment and \ Facili 'es: 

\ 

I Unique To II 

CSF 

Ground based 
a1 

--...a *.v.. IIIC.,". I UUI... J "* 
support Equipment Replacement 

Function Description U. S. Cost ($K) 
Groundbased None 

C41 

\m94 FY95 
$0.15M 

FY% 
$0.05M 

FY97 
$0.05M 



3.5 Expansion Potential 

3.5.1 Laboratory Facilities: Use facilities records as of fourth-quarter FY93 in 
answering the following (in sq ft) for each CSF: (BRAC Criteria 11) 

3.5.1.1 Capacity to absorb additional workyears: An additional similar effort could 
be absorbed with minor facility modification to accommodate uniqueness of 
additional work. 

Common 
Support 
Function 

Groundbased 
C4I 

3.5.1.2 If there is capacity to absorb additional workyears, how many additional 
workyears can be supported? (BRAC Criteria 111) 

A small number (less than 5) of work years capacity could be available by FY 1997. 

* Administrative, Technical, Storage, Utility 

Facility or 
Equipment 
Description 
Secure Labs 

3.5.1.3 For 3.5.1.1 and 3.5.1.2 (above) describe the impact of military construction 
programs or other a1 teration projects programmed in the FY95 PBS. (BRAC Criteria 
11) 

No impact 

Type of 
Space* 

Technical 

3.5.2 Land Use: Provide number of buildable acres for additional 
laboratoryladministrative support construction at your installation. (BRAC Criteria 
r., 

NRL has 11.2 acres available for unrestricted expansion located at its Chesapeake 
Bay Detachment. Parking would have to be included as part of any expansion project. 
Utilities, while available, are aged and would be required to be upgraded to accommodate 
any expansion. The building space (class 2 property) currently available for growth 
opportunities at the NRL DC site, either constrained or unconstrained, represents a total 
of multiple small areas located throughout the Laboratory which cannot be effectively 
utilized by any other functions other than the primary occupant of the facility. It is 
important to note that NRL facilities can be re-configured, e.g., demolished and rebuilt, 
altered, fitted with capital equipment, etc. to accommodate new or expanded mission 
assignments. However, accurate quantification of the maximum amount of space 
available for expansion is not practical without the benefit of revised missionlprogram 
planning guidance. For planning purposes, a rough order of magnitude estimate of the 
minimum class 2 space available for expansion is 10%. This would involve minimal 
reconfiguration. 

Space Capacity (KSJ?) 

3.5.3 Utilities: Provide an estimate of your installation's capability to expand or procure 
additional utility services (electric, gas, water). Estimates should be provided in 
appropriate units - e.g., KWH of electricity. (BRAC Criteria 11) 

Current 
0.3 

Used 
0.3 

Excess 
0 



ansion Potential -k 
Facilities: Use facilities records as of fourth-quarter FY93 in 

(in sq ft) for each CSF: (BRAC Criteria 11) 

3.5.1.1 Capacity to absorb An additional similar effort could 
be absorbed with minor uniqueness of 
additional work. 

Space Capacity (KSF) 

3.5.1.2 If there is capacity to absorb how many additional 
workyears can be supported? 

A small number (less than 5) be available by FY 1997. 

Common 
Support Type of 
Function Space* Current 

Groundbased Technical 0.3 
C41 

3.5.1.3 For 3.5.1.1 and 3.5.1.2 (above) describe thh, imuact of militam construction 
programs or other a1 teration prdjects drogammed PBS. ~ B R A C  Criteria 
11) 

* 

Used 
0.3 

No impact \ 

Excess 
0 

3.5.2 Land Use: Provide number of buildable acres for 
laboratory/administ~-ative support construction at your Criteria 
11) 

NRL has 11.2 acres available for unrestricted expansion loc 
Bay Detachment. Parking would have to be included as part of any 
Utilities, while available, are aged and would be required to be u 
any expansion. The building space (class 2 property) currently ava 
opportunities at the NRL DC site, either constrained or unconstrained 
of multiple small areas located throughout the Laboratory which cann 
utilized by any other functions other than the primary occupant of 
important to note that NRL facilities can be re-configured, e.g., de 
altered, fitted with capital equipment, etc. to accommodate new or expanded 
assignments. However, accurate quantification of the maximum a 
available for expansion is not practical without the benefit of revi 
planning guidance. For planning purposes, a rough order of magnitude estim 
minimum class 2 space available for expansion is 10%. This would involve minima 
reconfigurntion. 

3.5.3 Utilities: Provide an estimate of your installation's capability to expand or procure 
additional utility services (electric, gas, water). Estimates should be provided in 
appropriate units - e.g., KWH of electricity. (BRAC Criteria 11) 



Off Base Long Normal Steady Peak 
On Base C a ~ a c i N  Term Contract State b a d  Demand 

Electrical Supply NIA 54,000 KWH 13,098 KWH 17,280 KWH 
(KWH) 

Natural Gas (CFH) 1 NIA 2,961 CFH 141 CFH 1,868 CFH 

Sewage (GPD) NIA Unlimited 847,583 GPD 1,017,100 GPD 

Potable Water (GPD) NIA 9,740,978 GPD 1,118,911 GPD 1,342,693 GPD 

Steam (PSI & l b / ~ r )  190,000 1bIHr NIA 1 16,000 I b/Hr 125,000 I b1Hr 

1 The availability of natural gas is controlled by the Washington Gas Light 
Company. It cannot be relied on as a primary fuel. 

2 Production plant owned by PWC, Washington 



El rid Supply (% 
Off Base Long Normal Steady Peak 

On Base Ca~acity Term Contract State Load Demand 

54,000 KWH 13,098 KWH 17,280 KWH 

Natural *FH) 1 NIA 2,961 CFH 141 CFH 1,868 CFH 

Sewage (GPD)\ NIA Unlimited 847,583 GPD 1,017,100 GPD 

Potable Water (0% NIA 9,740,978 GPD 1,118,911 GPD 1,342,693 GPD 

Steam 

& 8 AUG 1994 



D. ELECTRONIC DEVICES 

3.0 Mission. Describe the major capabilities at your activity contributing to the common 
support function in bulletized format. Describe any relationship and interconnectivity with other 

.functions (common or otherwise) in support of the overall activity mission. 

The Electronic Devices Common Support Function mission is to: 

- Participate in the advancement of knowledge, understanding, and technology of 
Electronic Devices by in-house R&D in: materials, processes, structures, devices, and 
circuits 

- Transform private sector advances into military electronics technologies 

- Address unique or predominantly military needs both by in-house performance and by 
industrial interactions 

- Develop new state-of-the-art devices and circuits with emphasis on performance, 
affordability, and robustness 

- Advise Navy on electronic and electro-optics S&T needs, capabilities, and opportunities. 
Provide S&T advocacy as appropriate 

- Perform Technology Transfer to the Private Sector 

The major resources present at the NRL-Washington site to conduct electronic devices R&D 
include: 

- A highly educated science and engineering work force; 

- State of the art flexible R&D facilities and equipment; 

- An efficient Laboratory central support service for administration, maintanance, and 
minor construction. 

The major capabilites at the NRL-Washington site include: 

- The planning and execution of a broadly based, balanced, long term, multidiscplinary 
R&D program 

- A proven track record of accomplishment in the creation and transfer of electronics and 
electro-optics technologies into Naval warfighting systems and into US industrial competitiveness. 

- The ability to create, characterize, fabricate and evaluate advanced and novel electronic 
and electro-optic materials, devices, and circuits and to transition them to the Fleet or to the 
commercial marketplace. 

D- 1 

'1 !9 AUG 1994 





NRL holds a site license for the acquisition, receipt, possession, use for research purposes, 
storage, and disposal of radioactive materials. The license is Permit No.-8-001733. Some types 
of radioactive material are required to perform certain electronic materials and device radiation tests. 
These tests are required to ensure surviablity of electronic components in ambient radiation and 
nuclear burst environments. 

3.1.3 Environmental constraintg Describe and list the environmental or land use 
constraints present at your activity which limit or restrict your current scope for each CSF, i.e., 
would not allow increased "volume" or "spectrum" for the CSF. Example -- Volume: frequency of 
a type of experiment. Example -- Spectrum: Current permit to detonate high explosives will not 
allow detonation or storage of increased quantity of explosives without legal waiver (state law) or 
relocation of surrounding (non-govt) buildings. (BRAC Criteria 11) 

'1 !$ AUG 19% 



\ There are no environmental or land use constraints present at the NRL-Washngton site which limit \ restrict the current or perceived future scope of Electronic Devices R&D. 

ial Support Infrastructure, List and describe the importance of any mission 
infrastructure (e.g. utilities) present at your location for your activity. 

None. \ 
List and describe the importance 

ccomplishing or performing 
olleges, other government 
e to the top five. Complete the 

\ 3.2 Personnel 

\ 

3.2.1 Total Personnel. What is the total number of and civilian), 
on-site federally funded research and development 
engineering technical assistance (SETA) personnel 
engineering development and 
that predominantly work in CSFs, 
individuals in the CSF that represents 

Common 
Support 

Functions 
Electronic Devices 

3.2.2 Education. What is the number of government personnel actively engaged in 
S&T, engineering development and in-service engineering activities by highest degree and type 
of position? Provide the data in the, following table: (BRAC Criteria I) 

D-3 
\ 

Name 

Brookhaven 
National 

Laboratories 
Synchrotron 

Source 

\ 

1'9 AUG 1941 

Types of personnel 

ISlectronic Devices 
Technical 
Management (Supv) 

klther 

\ 
D 

\ 

Number of Personnel 

Distance 

250 

Government 

Workyears 
Performed by 
Your Activity 

3 

On-Site FFRDC 

Civilian 
192.7 

20 
32 

Workyears 
Funded by 

Your Activity 

3 

8 4  
\ 

Military 



There are no environmental or land use constraints present at the NRL-Washngton .site which limit 
or restrict the current or perceived future scope of Electronic Devices R&D. 

3.1.4 -art Infrastructure, List and describe the importance of any mission 
related special support infrastructure (e.g. utilities) present at your location for your activity. 
(BRAC Criteria I) 

None. s 

3.1.5. Proxirnitv to Mission-Related or~anizationg. List and describe the importance 
and impact of not having nearby organizations which facilitate accomplishing or performing 
your mission -- e.g. operational units, FFRDCs, universities/colleges, other government 
organizations, and commercial activities. Restrict your response to the top five. Complete the 
following: (BRAC Criteria I) 

3.2 Personnel 

3.2.1 Total Personnel. What is the total number of government (military and civilian), 
on-site federally funded research and development center (FFRDC), and on-site system 
engineering technical assistance (SETA) personnel engaged in science and technology (S&T), 
engineering development and in-service engineering activities as of end FY93? For individuals 
that predominantly work in CSFs, involved in more than one CSF, account for those 
individuals in the CSF that represents the preponderance of their effort. (BRAC Criteria I) 

Workyears 
Funded by 

Your Activity 

3 

3.2.2 Education. What is the number of government personnel actively engaged in 
S&T, engineering development and in-service engineering activities by highest degree and type 
of position? Provide the data in the following table: (BRAC Criteria I) 

D-3R (14 Sep 94) 

Distance 

250 

Type of 
Organization 

DOE and University 
Consortium 

Common 
Support 

Functions 
Electronic Devices 

r 

Types of personnel 

Electronic Devices 
Technical 
Management (Supv) 

O t h e r 1  
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Workyears 
Performed by 
Your Activity 

3 

Name 

Brookhaven 
National 

Laboratories 
Sync hrorron 

Source 

Number of Personnel 

On-Site SETA 

84 

On-Site FFRDC Government 

Civilian 
195.7 

20 
1 

Military 



3.2.3 Ex~erience. What is the experience level of government personnel? Fill in the 

Electronic Devices 

number of government personnel in the appropriate boxes 6f the follow'rng table. (BRAC 
Criteria I) 

Electronic Devices 
Years of Government and/or Military Service 

R 

Type of 

Degree/ 
Diploma 
High School or 
Less 

' Associates 
Bachelor 
Masters 
Doctorate 

(include 
Med/Vet/etc.) 

3.2.4.1 Patents - See Tab A. 

Number of Government Personnel by Type of Position 

Type of 
Position 
Technical 

Management 
(SUPV) 
Total 

3.2.4.2 Published Papers - See Tab B. 

Technical 

24.7 

7 

3.3 Workload 

NOTE: Table does not include personnel in the "Other" category. 

3.3.1 FY93 Workload. 

Management 
(Supv) 

. 

R 

Less than 
3 years 

19 
0 

19 

Other 

1 

3 
8 

26 
130 

3 
17 

3-10 years 
69 
2 

7 1 

3.3.1.1 Work Year and Lifecycle. Identify the number of actual workyears executed 
for each applicable CSF in FY93 for each of the following: government civilian; military; on- 
site FFRDCs; and on-site SETAs. (BRAC Criteria I) 

D-4R (14 Sep 94) 

LAB " 

~ r Science & 
- Technology 

Engineering 
- Development 

In-Service 
Engineering 

'1 SEP 1% 

11-15 
years 
30.7 

1 

31.7 

Fiscal Year 1993 Actual 

Science and Technology = 6.1,6.2,6.3A 

Civilian 
181 

16-20 
years 

16 
1 

17 

More than 
20 years 

6 1 
16 

77 

Military 
0 

FFRDC 
0 

SETA 
42.2 



is the experience level of government personnel? Fill in the 
in the appropriate boxes of the following table. (BRAC 

Electronic Devices 
ent and/or Military Service II 

3.2.4.1 Patents - See Tab A. \ 

'T'ype of Less than 11-15 16-20 More than 
Position 3. years 3- years years 20 years 

3.2.4.2 Published Papers - See Tab B. 

3.3 Workload \ 

Technical 
Management 

(Sup4 
Total 

3.3.1 FY93 Workload. \ 

NOTE: Table does not include personnel in theyother" category. 
\ 

19 
0 

19 

1 9 AUG IN 

3.3.1.1 Work Year and Lifecycle. Identify the number 1 workyears executed 
for each applicable CSF in FY93 for each of the following: gov civilian; military; on- 
site FFRDCs; and on-site SETAs. (BRAC Criteria I) 

6% 
2 

7 1 \ 

- It LAB" 

Science & 
Technology 

t Engineering 
Development 
In-Service 

Engineering 

30.7 
1 

3 1.7 

Science and Technology = 6.1,6.2,6.3A \ 

Fiscal Year 1993 Actual 

Civilian 
181 

16 
1 

17 

58 
16 

. 74 

Military 
0 

FFRDC \ SETA 
0 

A 



3.3.1.2 En~ineer in~ Development BY ACAT. For each Common Support Function 
(e.g. airborne C4I) at each activity engaged in engineering development, provide: 

- For each ACAT IC, ID, and TI program (as defined in DODI 5000.2): 
- The name of the program 
- A brief program description 

- For each ACAT III and IV programs: 
- The number of such programs 
- A list of program names 

- For each program not an ACAT I, 11, 111, IV: 
- The number of such programs 
- A list of program names 

, 

- For the purpose of this question, any program between Milestone I and IV and containing 
demonstration and validation (Dern/Val6.4)/Engineering and Manufacturing Development 
(EMD 6.5) funds in the FY95 PBS is considered to be engaged in engineering development 
(BRAC Criteria I). 

- Engineering 
Development 

ACAT IC 

ACAT ID 

ACAT 11 

ACAT m/rv 

Other 
- 

FY93 Funds 
Received 

(Obligation 
Authority) 

Name or 
Number 

(Name) 

(Name) 

(Name) 

(Number) 

(Number) 

Narrative 

(Description) 

(Description) 

(Description) 

(List) 

(List) 

Workyears 
(FY93 
Actual) 

NONE 

NONE 

NONE 

NONE 

NONE 



3.3.1.3 In-Service E n ~ i n e e r i n ~  For each Common Support Function at each activity 
engaged in in-service engineering, list the in-service engineering efforts, the FY93 funds (from 
all sources) obligated for these efforts, the FY93 workyears for these efforts, and the weapon 
system(s) supported by these effort.. In-service engineering consists of all engineering 
support of fielded and/or out of production systems and includes efforts to improve cost, 
throughput, and schedule to support customer requirements as well as mods and upgrades for 
reliability, maintainability, and performance enhancements. (BRAC Criteria I) 

3.3.2 Projected Funding. 

3.3.2.1 Direct Funding. For each applicable CSF, identify direct mission funding by 
appropriation from FY94 to N 9 7 .  Use FY95 PBS for N95-FY97. (BRAC Criteria I) 

Common 
Support 
Functions 

ED 

Does not apply to DBOF Laboratories. 

In-Service 
Engineering 

Efforts (List) 

NONE 

3.3.2.2 Other Obligation Authority. For each applicable CSF, identify reimbursable 
and direct-cite funding (other obligation authority expected) from FY 94 to FY 97. Funding 
allocation must be traceable to FY95 PBS. (BRAC Criteria I) ($K) 

Weapon System(s)- 
Supported 

FY93 Actual 

Funds 
Received 
(Obligation 
Authority) 

3.4 Facilities and Equipment 

Workyears 

CSF 
ED 

3.4.1 Maior Equipment and Facilities. Describe major facilities and equipment 
necessary to support each Common Support Function (include SCIFs). If the facilities and 
equipment are shared with other functions, identify those functions and the percentage of total 
time used by each of the functions. Provide labeled photographs that picture the breadth and 
scope of the equipment and facilities described. If it is unique to DOD, to the Federal 
Government, or to the US, describe why it is unique. Insert the replacement cost. For this 
exercise, Replacement cost = (Initial cost + capital investment) multiplied by the inflation factor 
for the original year of construction. (BRAC Criteria 11) 

r l  r9 AUG 194 

FY94 
86,305.3 

FY95 
9 1,296.2 

FY96 
94,594.0 

FY 97 
96,368.943 
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3.5 Expansion Potential 

I. 

I 

3.5.1 Laboratory Facilities: Use facilities records as of fourth-quarter FY93 in 
answering the following (in sq ft) for each CSF: (BRAC Criteria 11) 

Optical Properties 
Facility 

Crystal Growth Facility 
Far Infrared 

Spectroscopy Facility 
Reliability Facility 

Microwave Technology 
Facility 

Computers/Software/N 
etworks1Test 
Equipment 

Common 
Support 
Function 

X 

Facility or 
Equipment 
Description 

Lasers 
Fiber Optics 

Optical 
Microwave 
Systems 
Sensors 

Relativistic 
Klystron 

Laboratory 
Gyrotron 

Laboratory 
Long Pulse 
Accelerator 
Laboratory 

Nanoelec tronics 
Processing 

Facility 
High Resolution 

Transmission 
Electron 

Microscope 
Si MBE & 

Surface Analysis 
System 
Vacuum 

Electronics 
Design 

Processing 
Facility , 

X 

843 

2,250 
685 

1,800 
2,000 

1,500 

Type of 
Space* 

Technical 
Technical 
Technical 

Technical 
Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Space Capacity (KSF) 

Current 
14,183 
8,892 
4,969 

6,560 
4,200 

6,000 

1,500 

4,000 

528 

792 

1,771 

Used 
12,765 
8,002 
4,472 

5,904 
3,800 

5,400 

1,300 

4,000 

528 

792. 

1,77 1 

I 

Excess 
1,418 
890 
497 

656 
400 

600 

200 

0 

0 

0 

0 

I 



,351.1 Describe the capacity of your activity to absorb additional similar workyears 
categorized in the same common support function with minor facility modification. If major 
 modification is required, describe to what extent the facilities would have to be modified. (Use 
jFY97 workyears as your requirement) (BRAC Criteria III) 

.4 modest increase in work force size (about 10%) can be accomodated without major facility 
modification. Administrative and office space is available. 

3.5.1.2 If there is capacity to absorb additional workyears, how many additional workyears 
can be supported? (BRAC Criteria III) 

D-9 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 
Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 

Administrative 
Utility 
Storage 

Technical, 

* 
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506 

1,265 

1,697 

1,265 

1,012 

1,012 
759 

1,265 

3,289 

1,265 

1,392 

3,542 

2,500 

26,556 

36, 807 
300 

8,348 
Storage, 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

1,353 

1,830 
0 

506 

1,265 

1,697 

1,265 

1,012 

1,012 
759 

1,265 

3,289 

1,265 

1,392 

3,542 

2,500 

16,202 

34,977 
300 

7,999 
Utility 

I Storage 
* Type of Space = Administrative, 

m-v MBE 
Facilities 

> 

- 

1,699 

Surface & 
Interface Science 

Facility 
Organometallic 

W E  
Optical 

Characterization 
Facility 

Electronic 
Properties 

Facility 
I Epicenter Facility 

Magnetic 
Resonance 

Facility 
Optical 

Properties 
Facility 

( Crystal Growth 
I Facility 

Far Infrared 
Spectroscopy 

Facility 
Reliability 

Facility 
Microwave 
Technology 

Facility 
Computers/Soft 
ware/Networks/r , estEquipment 

General 
Laboratory 

I Office 
Utility 



NRL is industrially funded. The 27.87 workyears in Electronic Devices can be supported 
if additional funding is supplied. 

3.5.1.3 For 3.5.1.1 and 3.5.1.2 (above) describe the impact of military construction programs 
or other alteration projects programmed in the FY95 PBS. (BRAC Criteria 11) 

There is no military construction or other alteration projects programmed in the FY95 PBS that 
impact the electronic devices common support function at NRL-Washington. 

3.5.2 Land Use: Provide number of buildable acres for additional 
laboratory/adrninistrative support construction at your installation. (BRAC Criteria 1') 

NRL has 11.2 acres available for unrestricted expansion located at its Chesapeake Bay R 
Detachment. Parking would have to be included as part of any expansion project. Utilities, 
while available, are aged and would be required to be upgraded to accommodate any 
expansion. 

The building space (class 2 property) currently available for growth opportunities at the NRL DC R 
site, either constrained or unconstrained, represents a total of multiple small areas located 
throughout the Laboratory which cannot be effectively utilized by any other functions other than 
the primary occupant of the facility. It is important to note however, that NRL facilities can be re- 
configured, e.g., demolished and rebuilt, altered, fitted with capital equipment, etc. to 
accommodate new or expanded mission assignments. However, accurate quantification of the 
maximum amount of space available for expansion is not practical without the benefit of revised 
missionlprogram planning guidance. For planning purposes, a rough order of magnitude estimate 
of the minimum class 2 space available for expansion is 10 percent. This would involve minimal 
reconfiguration. 

3.5.3 Utilities: Provide an estimate of your installation's capability to expand or procure 
additional utility services (electric, gas, water). Estimates should be provided in appropriate 
units -- e.g. KWH of electricity. (BRAC Criteria 11) 

Utility service capacities are depicted in the following table: 

On Base Off Base Long Normal Steady Peak 
ci3Bw Term Contract z2Iakbd Demand 

Electrical Supply N/A 
(KWH) 

54,000 KWH 13,098 KWH 17,280 KWH 

Natural Gas (CFH) N/A 2,961 CFH 141 CFH 1,868 CFH 

Sewage (GPD) N/A Unlimited 847,583 GPD 1,017,100 GPD 

Potable Water (GPD) N/A 9,740,978 GPD 1,118,911 GPD 1,342,693 GPD 

Steam (PSI & lb/Hr)2 190,000 lb/Hr N/A 1 16,000 lb/Hr 125,000 lbr/Hr 

1 The availability of natural gas is controlled by the Washington 
Gas Light Company. It cannot be relied on as a primary fuel. 

2 Production plant owned by PWC, Washington. 
D- 1OR (8 Aug 94) 
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m a j o r  c a p a b i l i t i e s  a t  y o u r  a c t i v i t y  c o n t r i b u t i n g  t o  

u p p o r t  f u n c t i o n  i n  b u l l e t i z e d  f o r m a t .  Describe a n y  
a n d  i n t e r c o n n e c t i v i t y  w i t h  o t h e r  f u n c t i o n s  (common o r  

s u p p o r t  o f  t h e  o v e r a l l  a c t i v i t y  m i s s i o n .  

c D e v i c e s  Common S u p p o r t  F u n c t i o n  m i s s i o n  i s  t o :  
\ 

i n  t h e  advancement  o f  knowledge,  u n d e r s t a n d i n g ,  
o f  E l e c t r o n i c  D e v i c e s  by  i n - h o u s e  R&D i n :  

s t r u c t u r e s ,  d e v i c e s ,  a n d  c i r c u i t s  

-' T r a n s f o r m  s e c t o r  a d v a n c e s  i n t o  m i l i t a r y  e l e c t r o n i c s  
t e c h n o l o g i e s  

- Address u n i q u e  m i l i t a r y  n e e d s  b o t h  by  
i n - h o u s e  i n t e r a c t i o n s  

- Develop new d e v i c e s  a n d  c i r c u i t s  w i t h  
emphas i s  on a n d  r o b u s t n e s s  

- Advise  Navy S&T n e e d s ,  
advocacy  as 

a p p r o p r i a t e  

- P e r f o r m  Technology  T r a n s f e r  t t h e  P r i v a t e  S e c t o r  3 
The m a j o r  r e s o u r c e s  p r e s e n t  a t  t h e  NRL Washington s i t e  t o  c o n d u c t  
e l e c t r o n i c  d e v i c e s  R&D i n c l u d e :  \ 

- A h i g h l y  e d u c a t e d  s c i e n c e  a n d  e n g i  e e r i n g  work f o r c e ;  1 
- S t a t e  o f  t h e  a r t  f l e x i b l e  R&D f a c i l i  i e s  a n d  equ ipment ;  'f 
- An e f f i c i e n t  L a b o r a t o r y  c e n t r a l  s u p p o r  service f o r  

a d m i n i s t r a t i o n ,  m a i n t a n a n c e ,  a n d  minor  c o n s t r u  t i o n .  a 
The major  c a p a b i l i t e s  a t  t h e  NRL-Washington s i t e  i n c l u d e :  \ 

- The p l a n n i n g  a n d  e x e c u t i o n  o f  a b r o a d l y  
l o n g  term, m u l t i d i s c p l i n a r y  R&D program 

- A p r o v e n  t r a c k  r e c o r d  o f  accompl i shment  i n  
t r a n s f e r  o f  e l e c t r o n i c s  a n d  e l e c t r o - o p t i c s  
w a r f i g h t i n g  s y s t e m s  a n d  i n t o  US i n d u s t r i a l  

- The a b i l i t y  t o  c r e a t e ,  c h a r a c t e r i z e ,  f a b r i c a t e  
a d v a n c e d  a n d  n o v e l  e l e c t r o n i c  a n d  e l e c t r o - o p t i c  
d e v i c e s ,  a n d  c i r c u i t s  a n d  t o  t r a n s i s t i o n  them t o  
o t h e r  S e r v i c e s ,  o r  t o  t h e  commercia l  m a r k e t p l a c e .  
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Relationship and Interconnectivity with other NRL R&D 
Fnunctions 

The e lec t ron ic  devices common support function a t  NRL i s  p a r t  
nary co-located laboratory work environment t h a t  
ieve s c i e n t i f i c  and technological  advances i n  

respond t o  the  needs of the  Navy f o r  advanced 
i o n a l  c a p a b i l i t i e s  paced by e l e c t r o n i c  and 

Advances i n  o p t i c a l  s c i e n c e s ,  
red mater ials ,  chemistry, condensed 
and plasma physics serve t o  form an 
vancing t h e  s t a t e  of t h e  a r t  i n  

lementary manner, c a p a b i l i t i e s  i n  
s o c i a t e d  w i t h  e l e c t r o n i c  and 

on of mater ials  and t h e  methods and 
c a p a b i l i t i e s  nano/microfabrication serve t o  enhance t h e  R&D 

i e s  a t  the Laboratory. 

The e l e c t r o  p a b i l i t y  a t  NRL a l s o  suppor ts  
d i r e c t l y  t h e  mis ora tory  i n  e l e c t r o n i c  warfare,  
radar,  space sys t  ion technology. The co-location 
of S&E1s who a re  ronic device capabi l i ty  and who 
a r e  h i g h l y  k n  u t  e x i s t i n g  and emerging 
e l e c t  ron ic /e l ec t r  h systems engineers who a r e  i n  
need of knowing hat  i s  poss ib le  r e s u l t s  i n  a  
highly e f f i c i e n t  i t y  from the  laboratory bench 
i n t o  systems. I ive  t h a t  those  t h a t  c r e a t e  
research r e s u l t s  b l e  on a  cont inual  b a s i s  t o  
t r a n s i s t i o n  the  t o  those t h a t  can benef i t  by 
i t s  appl ica t ion .  

Relationship and Interconnect 
Functions 

The Electronic  Devices capab i l i t  
Reliance support t o  the  o ther  s  
as  device/IC r e l i a b i l i t y ,  devel 
and microelectronic devices, a  
aperture  systems, hermetic p l  
radar systems, the  ferromagne 
growth and charac te r i za t ion  
w i t h  t he  o ther  serv ices  and 
p laye r  i n  a  number of maj 
example, M I M I C ,  DLP,  Vacuum 
and MHDL. NRL works close1 
and manage DoD s p e c i f i c  tech 
6 . 3  l e v e l s .  NRL makes i t s  
c a p a b i l i t i e s  ava i l ab le  t h r o  
one instance NRL has provid 
fo r  major i n i t i a t i v e s .  
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the major capabilities at your activity contributing to the common 
in bulletized format. Describe any relationship and interconnectivity with other 

or otherwise) in support of the overall activity mission. 

Common Support Function mission is to: 

in the advancement of knowledge, understanding, and technology of 
by in-house R&D in: materials, processes, structures, devices, and 

- ~ransfo- sector advances into military electronics technologies 

- Address or predominantly military needs both by in-house performance and by 

devices and circuits with emphasis on performance, 

S&T needs, capabilities, and opportunities. 

- Perform Technology Transfer \19 the Private Sector 

The major resources present at the site to conduct electronic devices R&D 
include: 

- A highly educated science 

- State of the art flexible R&D facilities and &ipmenr; 

- An efficient Laboratory central support semi e for administration, maintanance, and 
minor construction. 

The major capabilites at the NRL-Washington site include: \ 
- The planning and execution of a broadly based, balan d, long term, multidiscplinary 

R&D program t 
- A proven track record of accomplishment in the creation an ansfer of electronics and 

electro-optics technologies into Naval warfighting systems and into US ustrial competitiveness. 4 
- The ability to create, characterize, fabricate and evaluate novel electronic 

and electro-optic materials, devices, and circuits and to Fleet or to the 
commercial marketplace. 



/ application. 
\ 

Describe any geographic/climatological 
o each CSF. Indicate and justify those that 
omplishing the mission of the activity. For 
ality of atmospheric, ground-based laser 

There are several the NRL-Washington site that are relevant to the 
satisfactory R&D. Seismic isolation is easily achieved at this 

proximity of bedrock to the 
buildings on the Washington site also 

or unique climatological features. 

3.1.2 licenses or permits (e.g., environmental, 
safety, etc.) that your why they are required to allow tests, 
experiments, or other special for each CSF. For example, permit to 
store and use high explosives. 

NRL holds a site license for the acquisition, receipt, for research purposes, 
storage, and disposal of radioactive materials. The 
of radioactive material are required to perform certain 
These tests are required to ensure surviablity of 
nuclear burst environments. 

3.1.3 Environmental constrai- Describe and list the en 
constraints present at your activity which limit or restrict your 
would not allow increased "volume" or "spectrum" for the CSF. 
a type of experiment. Example -- Spectrum: Current permit to 
allow detonation or storage of increased quantity of explosives 
relocation of surrounding (non-govt) buildings. (BRAC Criteria 11) 



There are no environmental or land use constraints present at the NRL-Washngton site which limit 
or restrict the current or perceived future scope of Electronic Devices R&D. 
\ 

Infrastructure, List and describe the importance of any mission 
(e.g. utilities) present at your location for your activity. 

to Mission-Related o rganizationg. List and describe the importance 
which facilitate accomplishing or performing 

universities/colleges, other government 
Restrict your response to the top five. Complete the 

3.2 Personnel \ 
3.2.1 Total Personnel. What is the total (military and civilian), 

on-site federally funded research and and on-site system 
engineering technical assistance (SETA) technology (S&T), 
engineering development and in-service For individuals 
that predominantly work in CSFs, 
individuals in the CSF that represents 

Common Type of 
Support Organization 

Functions 

Number of Personnel I 

Distance 

250 
Electronic Devices 

'Types of personnel 

Electronic Devices 
'Technical 
Management (Supv) 
Other 

3.2.2 Education. What is the number of government personnel actively 
S&T, engineering development and in-service engineering activities by highest degree 
of position? Provide the data in the following table: (BRAC Criteria I) 

Workyears 
Performed by 
Your Activity 

3 

\ 

Brookhaven 
National 

Laboratories 
Synchrotron 

Source 

Workyears 
Funded by 

Your Activity 

3 
\ 

\ 



is the experience level of government personnel? Fill in the 
in the appropriate boxes of the following table. (BRAC 

Criteria I) 

Electronic Devices 
r T ~ ~ e  of Number of Government Personnel by Type of Position 

Technical Management Other 
(Supv) 

Electronic Devices 
ment and/or Military Service 

Associate\ 
Bachelor \ 
Masters \ 

3.2.4.1 Patents - See Tab A. \ 
3.2.4.2 Published Papers - See Tab B. \ 

24.7 

4 
8 

26 

3.3 Workload \ 

Doctorate 
(include 

MedNet1et.c.) 

3.3.1 FY93 Workload. \ 

3 

3.3.1.1 Work Year and Lifecvcle. Identify the number of a orkyears executed 
for each applicable CSF in FY93 for each of the following: govern 
site FFRDCs; and on-site SETAs. (BRAC Criteria I) r1 LAB Fiscal Year 1993 Actual 

\ 

130 

\ 

29 

3 

17 



3.3.1.2 Encineerinp Development Bv ACAT. For each Common Support Function 
. airborne C4I) at each activity engaged in engineering development, provide: 

ID, and I1 program (as defined in DODI 5000.2): 

- For each ACAT I, 11, 111, IV: 

- For the purpose of this any program between Milestone I and IV and containing 
demonstration and Development 
(EMD 6.5) funds development 
(BRAC Criteria I). 

Engineering Name or W s FY93 Funds Narrative 
Development Number Received 

(Obligation 
Authority) 

I 

ACAT IC 

ACAT ID 

ACAT II 

ACAT III/IV 

Other 

(Name) 

(Name) 

(Name) 

(Number) 

(Number) 

NONE \ 
NONE 

NONE 

NONE 

NONE 

\ 

\ 

(Description) 

(Description) 

(Description) 

(List) 

(List) 
A 



3.3.1.3 In-Service Enyineering, For each Common Support Function at each activity 
engineering, list the in-service engineering efforts, the FY93 funds (from 
for these efforts, the FY93 workyears for these efforts, and the weapon 

these efforts. In-service engineering consists of all engineering 
out of production systems and includes efforts to improve cost, 
to support customer requirements as well as mods and upgrades for 
and performance enhancements. (BRAC Criteria I) 

3.3.2.1 Direct Funding. For CSF, identify direct mission funding by 
appropriation from FY94 to FY97. N95-FY97. (BRAC Criteria I) 

Does not apply to DBOF Laboratories. \ 

z 

\ 

CSF I FY94 I FYq5 I FY96 I FY 97 
ED I - I - I - I - 

3.3.2 Projected Funding. 

Weapon System(s) 
Supported 

h 

Common FY93 Actual 
Support 
Functions 

3.3.2.2 Other Obligation Authority. For CSF, identify reimbursable 
and direct-cite funding (other obligation FY94 to FY97. Funding 
allocation must be traceable to FY95 PBS. 

ED Funds 
Received 
(Obligation 
Authority) 

N O q E  
\ 

3.4 Facilities and Equipment \ 

Workyears 

3.4.1 Maior Equipment and Facilities. Describe major 
necessary to support each Common Support Function (include 
equipment are shared with other functions, identify those 
time used by each of the functions. Provide labeled 
scope of the equipment and facilities described. 
Government, or to the US, describe why it is 
exercise, Replacement cost = (Initial cost + 
for the original year of construction. 



b 

( 

8 

, 

I 

b 

* 

ELECTRWIC 
\ 

Major Facility or 
Equipment 

Description* 
DEVICES 

Nanochannel Glass \ Technology Facility 
baser Probe Facility 

Replacement 
Cost ($K) 

1,415 

2,000 

Unique 

DOD 

X 

4,000 

750 

1,000 

2,100 

1,585 

1,500 

3,000 

2,000 
500 

19,870 

700 

1,200 

3,200 

820 
1,200 

\ 2,400 
\ 670 

3,ORO 
704 

To 

Federal 
Gov't 

Chemical Laser 

Film Fabrication 

Fiber Optic Optical- 
Microwave Laboratory 

U. S. 

X 

\ 

\ 

X 

Gyrotron Laboratory 
Long Pulse Accelerator 

Laboratory 
Nanoelectronics 

Processing Facility 
High Resolution 

Transmission Electron 
Microscope 

Si MBE & Surface 
Analysis System 

Vacuum Electronics 
Design Processing 

Facility 
III-V MBE Facilities 
Surface & Interface 

Science Facility 
Organometallic VPE 

Optical Characterization 
Facility 

Electronic Properties 
Facility 

Epicenter Facility 
Magnetic Resonance 

Facility 

X 

X 

X 

X 

\ 

\, 

X 

X 

X 

X 

X 



3.5 Expansion otential 'p 
3.5.1 Laboratory Use facilities records as of fourth-quarter FY93 in 
answering the ft) for each CSF: (BRAC Criteria 11) 

I 

, 

L 

\ 

\ 

\ 

Optical Properties 
Facility 

Crystal Growth Facility 
Far Infrared 

Spectroscopy Facility 
Reliability Facility 

Microwave Technology 
Facility 

Computers/Software/N 
etworks~Test 

\ Equipment 

X X 

843 

2,250 
685 

1,800 
2,000 

1,500 



3.5.1.1 Describe the capacity of your activity to absorb additional similar 
categorized in the same common support function with minor facility 
modification is required, describe to what extent the facilities would 
FY97 work years as your requirement) (BRAC Criteria III) 

III-V MBE 
Facilities 
Surface & 

Interface Science 
Facility 

Organometallic 
W E  

Optical 
Characterization 

Facility 

Epicentlq Facility 

Optical \ 
Properties 

A modest increase in work force size (about 10%) can be accomodated without major 
modification. Administrative and office space is available. 

3.5.1.2 If there is capacity to absorb additional workyears, how many additional workyears 
can be supported? (BRAC Criteria 111) 

Technical 

Technical 

Technical 

Technical 

Technical 

Technical 
Technical 

Technical 

506 

1,265 

1,697 

1,265 

1,012 

1,012 
759 

1,265 

* Type of 

3,289 

1,265 

1,392 

3,542 

2,500 

16,202 
\ 

\34,977 
\300 
7,399 

Utility 

0 

0 

0 

0 

0 

1,353 

1,830 
0 

1,699 

506 

1,265 

1,697 

1,265 

1,012 

1,012 
759 

1,265 

Facility 
Crystal Growth 

Facility 
Far Infrared 

Spectroscopy 
Facility 

Reliability 
Facility 

Microwave 
Technology 

Facility 
Computers/Soft 
ware/NetworksD 

est Equipment 

0 

0 

0 

0 

0 

0 
0 

0 

General 
Laboratory 

Office 
Utility 
Storage 

Space = Administrative, Technical, Storage, 

Technical 

Administrative 

Utility 
Storage 

26,556 \ 

36, 807 
300 

8,348 



NRL is industrially funded. The 27.87 workyears in Electronic Devices can be supported 
if dditional funding is supplied. fi 
3.5.1 3 For 3.5.1.1 and 3.5.1.2 (above) describe the impact of military construction programs 
or 0th alteration projects programmed in the FY95 PBS. (BRAC Criteria 11) k 
There is military construction or other alteration projects programmed in the FY95 PBS that 
impact the lectronic devices common support function at NRL-Washington. t 
3.5.2 Land e: Provide number of buildable acres for additional 
laboratorylad istrative support construction at your installation. (BRAC Criteria 11) 4 
None \ 

capability to expand or procure 
Estimates should be provided in appropriate 

units -- e.g. 



BRAC-95 
DATA CALL #12 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

This Facility is used to fabricate, test and conduct preliminary application studies of 
Nanochannel Plate structure. Nanochannel glasses and plates contain parallel hollow 
channels as small as lOnm in diameter and packing densities approaching lo1 
channelslcm2. Individual channels can be positioned with high accuracy to form simple 
geometric arrays or highly complex architectures. Exact replicas of the channel glass can 
be made from a variety of materials and a high temperature form of the glass can be 
fabricated which is stable to greater than 950°C. The glass has a variety of applications. ' 

Present emphasis has been on high spatial resolution lithographic mask development. R 

The facility consists of three parts: A fabrication laboratory, an applications laboratory 
and a characterization laboratory. Primary use is 70% Electron Devices. The other 30% 
is used by Pervasive Advanced Materials, Environmental Quality, universities, and 
private industry. 

D-11 R (8 Aug 94) 



BRAC-95 
DATA CALL #12 

SCIENCES DIVISION 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

fabricate, test and conduct preliminary application studies of 
ture. Nanochannel glasses and plates contain parallel hollow 

channels as small nm in diameter and packing densities approaching lo1 
be positioned with high accuracy to form simple 

chitectures. Exact replicas of the channel glass can 
and a high temperature form of the glass can be 
n 950°C. The glass has a variety of applications. 
atial resolution lithographic mask development. 
fabrication laboratory, an applications laboratory 

Primary use is 70% Electron Devices. The other 30% 
erials, Environmental Quality, universities, and 

private industry. 



BRAC-95 
DATA CALL #12 

SCIENCES DIVISION 

\ 3 4.1 MAJOR EQUIPMENT AND FACILITIES 
Y 

This Facility is used to of Nanochannel 
Plate structure. small as lOnm 
in diameter and Individual channels can be 
positioned with 
Exact replicas 

mask development. 
laboratory and a 

characterization laboratory. 

This is the only facility in the world where ctures have been fabricated. 
The facility has the potential to address a br relevant to the Navy and the 
nation, such as nanoscale lithography, incl lectronics, optical switches, 
pattern development on diamond substrates 





BRAC-95 
DATA CALL #12 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

This Optical Physics Branch Facility is used to characterize the properties of advanced 
electro-optical materials using a wide range of laser spectroscopic probes. The facility 
consists presently of seven laser laboratories located throughout buildings 216 and A-50 
that are dedicated to a wide range of material parameter measurements and optical 
characterization spanning wavelengths from the UV to the IR. Material properties 
investigated include optical transmission, elastic and inelastic scattering, ground and 
excited state absorption, nonlinear and electro-optical constants, free carrier and photo 
transport, magneto-optical, band structure, lattice structure, photonic band behavior, 
quantum confinement and reduced dimensionality, cavity QED behavior, inter-and intra- 
moIecular energy transfer rates, electroluminescence and low temperature excitonic 
behavior. Laser spectroscopies utilized include spontaneous and coherent Raman, 
degenerate and non-degenerate four wave mixing, photothermal, second and third 
harmonic generation, two -photon absorption, z-scan, subpicosecond resolution transient 
absorption, laser induced fluorescence and subpicosecond excite-probe. 70% of this 
facility is used by Electron Devices. The other 30% is used by Pervasive Advanced 
Materials, Environmental Quality, universities, and private industrial groups. . 

D-12 R (8 Aug 94) 
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BRAC-95 
DATA CALL #12 

SCIENCES DIVISION 

\ 3.4.1 MAJOR EQUIPMENT AND FACILITIES 

This Optical Physics erize the properties of advanced 
electro-optical mate ctroscopic probes. The facility 

ughout buildings 216 and A-50 
material parameter measurements and optical 

e IR. Material properties 
stic scattering, ground and 

ctro-optical constants, free carrier and photo 
transport, magnet , lattice structure, photonic band behavior, 

ED behavior, inter-and intra- 
temperature exci tonic 

al, second and third 
econd resolution transient 
e-probe. 70% of this 
Pervasive Advanced 

Materials, Envir 



BRAC-95 
DATA CALL #12 

Technical Center Site NRLIOPTICAL 
SCIENCES DIVISION 

FacilityIEquipment Laser Probe Facility 
Nomenclature or Title 3 

\ 3.4.1 MAJOR EQUIPMENT AND FACILITIES 

excited state abs 

vior, inter-and intra- 
perature excitonic 

esolution transient 





DATA CALL #12 

SCIENCES DIVISION 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

This Facility provides high-energy laser pulses in the 3 to 4um spectral range suitable for 
investigation of-pulsed chemical laser kinetics, optical resonator design, nonlinear optics 
in the infrared, and laser beam materials interaction. The system consists of two 
flashlamp-pumped laser cavities, each capable of producing 50 J of energy of hydrogen 
fluoride laser transitions in the 2.8 to 3 . 5 ~  spectral region, as well as 30 J of deuterium 
fluoride lasing in the 3.8 to 4 . 5 ~  spectral region. Grating control enables operation on 
over 30 spectral lines separately. Pulse lengths typically are 1 to 2 us. The laser runs on a 
mix of hydrogen or deuterium and diatomic fluorine buffered by helium. Oxygen is 
incorporated in the system to eliminate spontaneous chain reactions. 70% of the facility is. R 
used for Electron Device research, while the other 30%is used by Advanced Materials and 
Environmental Quality. 

D-13 R (8 Aug 94) 
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BRAC-95 \ DATA CALL #12 

SCIENCES DIVISION 

This Facility provi r pulses in the 3 to 4um spectral range suitable for 
inetics, optical resonator design, nonlinear optics 
ials interaction. The system consists of two 

le of producing 50 J of energy of hydrogen 
fluoride laser tra u spectral region, as well as 30 J of deuterium 

region. Grating control enables operation on 
gths typically are 1 to 2 us. The laser runs on a 

ic fluorine buffered by helium. Oxygen is 
aneous chain reactions. 70% of the facility is 
other 30%is used by Advanced Materials and 

Environmental Quality. 



BRAC-95 
DATA CALL #12 

SCIENCES DIVISION 

.4.1 MAJOR EQUIPMENT AND FACILITIES k 
This Facility provides hi to 4um spectral range suitable for 
investigation of pulsed ch nator design, nonlinear optics in the 
infrared, and laser beam nsists of two flashlamp-pumped laser 
cavities, each capable of n fluoride laser transitions in the 2.8 
to 3 . 5 ~  spectral region, e lasing in the 3.8 to 4 . 5 ~  spectral 
region. Grating contro a1 lines separately. Pulse lengths 
typically are 1 to 2 us. r deuterium and diatomic fluorine 
buffered by helium. Ox ate spontaneous chain reactions. 
The tandem pulse che h each source produces 50 J per 
pulse with uniform be conduct master oscillator power 
amplified research, i. of this kind in the country, and 
perhaps the free world. 



PULSED CHEMICAL LASER FACILITY 



BRAC-95 
DATA CALL #12 

3.4.1 MAJOR EQUIPMENT AND FACIJATIES 

Provides continuous-wave coherent radiation at powers up to 7 watts, with wavelength 
continuously tunable between 670 nm and 1100 nm. This source is ideally suited for 
pumping developmental solid state lasers, and for emulating a wide range of diode laser 
pump sources. This solid state laser source is based on ~ i 3 +  ions in single crystal 
sapphire. It is longitudinally pumped by a commercial argon ion gas laser. The crystal is 
actively cooled, and the power attainable in the tuning band depends primarily on the 
power of the argon ion pump laser. The current NRL design has utilized the highest figure 
of merit Ti:Sapphire crystals to achieve extremely high efficiencies and low lasing. 
thresholds. When pumped with a 23 watt argon ion laser the NRL Ti:sapphire delivers up R 
to 7 watts of unable radiation to the experimental test bed. 70% of the use is by Electron 
Devices. The other 30% is used by Advanced Materials, Environmental Quality, and the 
Army. 

D-14 R (8 Aug 94) 



BRAC-95 
DATA CALL #12 

. 

\ 3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Technical Center Site 

I 

Provides contin ion at powers up to 7 watts, with wavelength 
1100 nm. This source is ideally suited for 

nd for emulating a wide range of diode laser 
ce is based on ~ i 3 +  ions in single crystal 
mmercial argon ion gas laser. The crystal is 
the tuning band depends primarily on the 
t NRL design has utilized the highest figure 
remely high efficiencies and low lasing 

ion laser the NRL Ti:sapphire delivers up 
a1 test bed. 70% of the use is by Electron 

aterials, Environmental Quality, and the 
Army. 

NRLIOPTICAL 
SCIENCES DIVISION 

FacilityEquipment 
Nomenclature or Title 

Argon-Pumped Titanium: 
SaDDhire Laser I 



BRAC-95 
DATA CALL #12 

radiation at powers up to 7 watts, with wavelength 
and 1100 nm. This source is ideally suited for 

and for emulating a wide range of diode laser 
is based on ~ i 3 +  ions in single crystal 

argon ion gas laser. The crystal is 
band depends primarily on the 

has utilized the highest figure 
efficiencies and low lasing 
NRL Ti:sapphire delivers up 





3.4.1 MAJOR EQUIPMENT AND FACILITIES 

This Facility is used for the production of ultrashort light pulses for the study of material 
properties, canier dynamics, nonlinear propagation and ultra-high speed communications. 
The Facility includes a number of laser systems providing optical pulses in a number of 
wavelength ranges. The available wavelengths are: 532 nm, 610-630 nm, 781 nm to 
1.064 um, and the pulsewidths range from 1 ps down to 50 fs depending on the system. 
Frequency doubling and mixing crystals are also available to provide other wavelengths. 
NRL is the primary Navy user, but NASA has evaluated high frequency detectors at the 
facility. Commercial users have included AT&T, Amoco, Comsat, and Allied Signal. 
Academic users include University of Nebraska, University of Wisconsin, and the 
University of Minnesota. All of these make up 25% of the facilities use, primarily in a 
collaborative mode. 
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3.4.1 MAJOR EQUIPMENT AND FACILITIES 

This Facility is used for the construction and evaluation of fiber optic sensors for a variety 
of measurands. These measurands include acoustic magnetic and electric field, as well as 
strain and rate of rotation. The sensor construction facility includes two Accuwinder coil 
winding machines, seven optical fiber fusion splicers, annealing facilities for magnetic 
materials, and computer controlled data reduction and analysis stations, one optimized for 
acoustic sensors and the other optimized for magnetic sensors. There is an environmental 
chamber which operates from -50 C to 100 C for life testing of prototype sensors. The 
acoustic sensor evaluation facility also includes a prototype hydrophone designs. The 
maximum pressure attainable in the chamber is 5000 psi. The evaluation facility for rate 
of rotation sensors includes a Contraves rate table (1000 deglsec to Earth rate) and a suite 
of measurement equipment. The evaluation facility for magnetic sensors includes 
mumetal magnetic shields for low noise measurements, a superconducting magnetic shield 
for extremely low noise measurements, and an automated systems for dynamic 
magnetization and Barkhausen noise measurements. The facility has optical test 
equipment to evaluate optical sources as well as an OTDR and a SMARTS system to 
evaluate fiber optic circuitry. The facility is also NUWC, Metrology, the Bureau of R 
Reclamation, and the Department of Transportation are some of the other government 
users of the facility. Approximately 15% of the facility is used for these groups. 
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3.4.1 MAJOR EQUIPMENT AND FACILITIES 

The thin film fabrication facilities are capable of a variety of thin film deposition 
techniques for metal and oxide films. These include thermal and electron beam 
evaporation and RF and magnetron sputtering. Film thicknesses can be controlled from 
100's to 10,000 Angstroms. Deposition is done in a class 10,000 clean room. A variety of 
furnaces are available for thermal diffusion processes, which are primarily used for the 
fabrication of Ti-diffused or proton exchanged LiNb03. The optical device fabrication 
facility consists of a Class 1000 clean room primarily designed for the photolithographic 
processing of LiNb03LiTa03 integrated optical devices. Facilities are available for 
sample cleaning with ultrapure water, photoresist spinning, pre- and post-bakes, exposure, 
and development. Critical operations are preformed in Class 100 workstations. Low 
power plasma etching is available for resist cleaning and hardening. This facility is 
connected to the one above by a pass-thru. A separate optical polishing capability is 
available which can end-polish both optical fibers and integrated optical substrates. 
Besides the Radar and Electronic Warfare Division, the facility is also used by the Naval 
Postgraduate School for a A D  converter they are developing. The facility has also been 
used by GTE, AEL, and Harmonic Lightwave for modulator development. That usage R 
makes up approximately 15% of the facility's time and resources. 
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3.4.1 MAJOR EQUIPMENT AND FACILITIES 

This Facility is used to apply advantages of fiber optics to transmission of microwave 
signals out to 100 GHz. Fiber optics can be used to transmit microwave signals on an 
optical canier with a loss due only to the fiber itself, on the order of 0.2 dB/km. The 
applications for these optical microwave links include remote antenna operation, optical 
control of phased array radars, optical-microwave generation out to 40 GHz and beyond 
with linewidths on the order of sub-mHz, stable local oscillator sources, electric field 
monitoring, and FIR filters. This facility is also used by the Radar and Electronic Warfare 
Divisions to evaluate optical-microwave delay lines, optical-microwave phase shifters, 
and sub-systems employing fiber optics. Detector manufacturers such as Epitaxx, Ortel, 
Lasertron, and Honeywell have used the facility for evaluating detector and receiver, 
performance as well as measuring the nonlinear response of detectors. Finally, several 
universities such as Lehigh and the University of California at Santa Barbara have 
evaluated high frequency optical components and sub-systems at the facility; these 
components and sub-systems were developed under Navy, Air Force, and ARPA R 

contracts. These other users comprise approximately 25% of the facility use. 
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HYSICS DIVISION 

aboratory 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

None of the facilities listed under 3.4.1 for the Plasma Physics Division are shared with other 
CSF's. 

Laser Plasma Branch 

The Laboratory has an intense relativistic electron beam (IREB) source that powers the 
Relativistic Klystron Amplifier (RKA). The electrical parameters of this source are: peak 
voltage 1.2 MV, current 40kA, 160 nanoseconds duration. A high power >10 GW RKA is 
connected to this generator. A second IREB generator is in the construction stage. This 
generator is of a triaxial shape and can generate a 60 cm diameter low impedance IREB. A 
future RKA will operate at a frequency of 10 GHz with a power level of 30 GW; currently the 
frequency range is in the 1-3.5 GHz range. This facility is unique because the PI is the inventor 
of the RKA device and because it is the only facility that has produced > 1 Wpulse at 1.3 GHz. 
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3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Beam Phvsics Branch 

The Laboratory has a 600kW, 80-130 GHz, 13 microsecond rep-rated experimental quasioptical 
gyrotron (QOG), as well as 100 kW, 1 microsecond, 1000 Hz rep-rate 35 and 94 GHz waveguide 
cavity gyrotrons. A tunable (60-120GHz), multi-kW CW QOG is under development for use in 
research on ceramic materials .processing. This facility is unique in that it has the only 
operational QOG in the U.S. 
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3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Long Pulse Accelerator Laboratory 

The accelerator is a Marx generator with variable shunt and crowbar, with voltage adjustable 
from 250 kV - 1 MV, and up to 10 microseconds for 250 kV- 500 kV. The voltage flatness is 
+1% ripple, 2% droop for a 1 microsecond pulse into a 1000 ohm load. The present research 
concentrates on long pulse (2 1 microsecond) microwave generation.- 
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FacilityEquipment Nanoelectronics . 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Nanoelectronics Processing: Facility 

1. The Nanoelectronics Processing Facility (NPF) is dedicated to developing and providing state-of- 
the-art nanofabrication/microfabrication processing for a wide range of electronic, optoelectronic, optical, 
chemical and biomolecular materials. The NPF contains 4200 sq ft of class 1000 clean area housing a 
complete spectrum of microelectronics processing including ultra-high resolution lithography (e-beam and 
deep UV), plasma etching, deposition furnaces for polysilicon, silicon oxide and silicon nimde,'annealing, 
ultra-clean metalization, inspection and packaging. Laminar flow bech areas provide class 100 areas for 
wet processing and cleaning. No government facility has such a wide breadth of these facilities. In 
particular, the combination of processing capabilities and the ability to process the wide range of materials 
and sized samples (5mm to 5") is unique within DoD and the Federal govememnt. The replacement cost is 
about 25M$. Support of the Electronic Materials CSF is the primary mission of the NPF and represents 
60% of its total activity. 

2. The NPF is housed in Building A-69 at NRL. It is fixed and not moveable or portable. 

3. Building . 1.67M$ (8370 sq. ft. x $200) 
Clearnoom 1.2M$ (4000 sq. ft. x $300) 
Equipment 17M$ 

4. The facility has a floor area of 8370 sq. ft. of which 4000 sq. ft. is a class 1000 clean area. 

5 .  Dry Nitrogen, Temperature & Humidity Control, Compressed Air - 90 P.S.I. 

6. Clean Room Facility 
Shielded TestingICharacterization Labs 
Stable Foundations 

7. Clean Room Facility requires tight environmental control. 

Temperature kO1 C. +.l°C in e-beam areas (800 sq. ft.) 
Humidity Control 45 2 5% 
Class 1000 Clean Areas 
Air Scrubbing 

8. Scientists and Engineers at NRL require access to the NPF on a day to day basis. Many 
collaborative projects involve S & Es working in the NPF. The Facility has many state-of-the-art 
capabilities (ultra high resolution lithography, anisotropic plasma etching, high temperature deposition, 
ultra clean metalization) which are unavailable at commercial institutions. No government facility has such 
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3.4.1 MAJOR EQUIPMENT AND FACILITIES 

1\ Nanoelectronics Processing Facilitv 
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a wide breadth of these capabilities in a single facility. The loss of the NPF would have a dramatic and 
detrimental effect on 50% of the R&D programs of the ESTD and on 15% of the R&D programs of the 
rest of NRL. 

9. Individual items have been purchased under CPP. Transportation arrangements are made on a case 
by case basis. 

b 

The NPF moved into Building A-69 in February 1979. A-69 was modified under contract 
NOO173-78-C-0456. 

10. 1 1.4 Electronic Devices 
1 1.5 Materials and Processes 

1 1. The NPF has a staff of 17 personnel. It is used every working day (and on weekends) throughout 
the year. 

12. The NPF will be used every working day (and on 10 weekendsfyear) through FY97 and beyond. 

14. 17 

15. Facility Photo Attached 

16. The Nanoelectronics Processing Facility (NPF) has unique lithographic capabilities and is therefore 
unique to DoD.Support of the Electronic Materials CSF is the primary mission of the NPF and represents 
60% of its total activity. A further 30% is in support of other multidisciplinary Navy specific activities and 
10% for crossdisciplinary activities in academic institutions participating in DoD programs. 
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3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Solid State Devices Branch 

1. The High Resolution Transmission Electron Microscope (HRTEM) is dedicated to 
providing atomic-scale analysis for a wide range of electronic, optoelectronic, 
nanostructural, biomolecular, metallurgical and ceramic materials. The 7 100 lb. HRTEM is . R 
housed in a 480 sq. ft. facility specially modified to reduce vibration. Presently, this 

I ! facility provides the only direct means of measuring atomic scale materials parameters, such 
as interface widths, for electronic materials and electron device structures at NRL and is ! 

unique within DOD. 

2. The equipment is fixed. 

3. The facility replacement cost is $ 7 0 K  

4. The gross weight of the equipment is 7100 lbs. 2700 cu. ft. are needed to house the 
facility. 

5. Electrical power at the level of 240 volts and 100 amperes is needed for the instrument. 
In addition to electric power, water and a water chiller are needed to cool the instrument. A 
proper photographic dark room, with a sink designed for developing large cut film 
negatives is also necessary. Acoustical foam must be attached to walls to prevent noise in 
room from contributing to sample vibration. 

6. It is essential that the electron microscope be sited on a ground or first floor so as to 
minimize vibration. The floor must be sufficiently stable that the floor vibration does not 
exceed these levels over the associated frequency range: 0.5 rnm (2-3 Hz), 1 m m(3-5 Hz), 
2 mm (5-9 Hz), and 3 mm (10 Hz and over). Stray AC magnetic fields must be less than 3 
mG measured peak to peak (1 mG RMS). Horizontal DC magnetic fields must be less than 
10 mG. This electron microscope has a resolution of 1.8 Angstoms, so that the sample 
cannot be allowed to move even a small fraction of this distance during the 2 seconds 
required to record the image. The noise environment of an ordinary room would cause the 
sample to move while the image is being recorded and in so doing make atomic scale 
imaging impossible. 

7. The water temperature must lie between 150 - 2 0 0 ~  with a fluctuation of less than 
O.lOC/hr. The room temperature must lie between 150 - 200C with a fluctuation of less 
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1. The purpose of the and characterize defects, second phase 
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investigated are structure of materials and in research 
programs on at NRL and other DOD laboratories. 
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10 mG. This electron microscope has a resol 
cannot be allowed to move even a small fract 
required to record the image. The noise env 
sample to move while the image is being rec 
imaging impossible. 

7. The water temperature must lie between 150 - 200C with a fluctuation of 
0. l o ~ l h r .  The room temperature must lie between 150 - 20°C with a 
than 10CIhr. The air flow in the room must establish a positive pressure to 
from entering the room. The drop ceiling of a room must be removed to 
of dust. Because the electron gun of the microscope operates at a 



than 10~/hr. The air flow in the room must establish a positive pressure to prevent dust 
from entering the room. The drop ceiling of a room must be removed to prevent trapping 
of dust. Because the electron gun of the microscope operates at a 300,000 volts, dust 
contamination of the electron gun vacuum system during the change of a filament would 
cause electrical discharges that would make electron microscope operation impossible. 

8. This facility could not be relocated to another site. Even finding a site with the proper 
degree of mechanical stability, temperature control, and low magnetic field environment 
would be extremely difficult. The microscope would need to be completely disassembled 
in order to remove it from its present site. Due to its extremely delicate sample 
manipulation system, the microscope could not be moved without the danger of harming 
the mechanisms that prevent the sample from drifting less than a fraction of an Angstrom 
per second. Disassembly would also degrade the high vacuum system of the electron 
microscope and-promote sample contamination. We know of no high-resolution electron 
microscope that has been successfully relocated. 

Presently, this facility provides the only direct means of measuring atomic scale materials 
parameters, such as interface widths, for electronic materials and electron device structures 
at NRL. If this facility were lost, NRL would loose access to this important class of 
electronic materials parameters and thereby hinder the development of state of the art 
electronic materials that NRL provides for the Navy. Given the Navy's need for state of 
the art electronics for the next generation of weapons systems, the termination of this 
facility would have a deleterious effect on the Navy's capabilities. 

9. The equipment was transported by ship and by truck. It arrived here in March 1991. 

10. This facility supports the Generic Technology Base: Electronic Devices (1 1.4) and 
Materials and Processes (1 1.5). 

11. Since it first arrived at NRL, the microscope has been used on a daily basis. 

12. It is anticipated that the microscope will continue to be used on a daily basis through 
FY 1997. 

13. There are currently four government researchers and a government technician who use 
the equipment in their research program. 

14. One government scientist and one government technician maintain the facility (in 
addition to Hitachi Service Engineers under the service contract). 

15. Facility Photo Attached. 

16. Support of the electronic materials effort at NRL represents 70% of HRTEM use. A 
further 20% is in support of the Defense Nuclear Agency programs with the remaining 
10% in support of other multidisciplinary activities at NRL. 
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BRAC-95 
DATA CALL #12 

11 Facilitvffiuioment 
I 

I Si MBE & Surface 11 
Technical Center Site 

*. . I Nomenclature or Title I Analysis sysiem 11 

NRUESTD 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

1 

Solid State Devices Branch 

1. The Si molecular beam epitaxy (MBE) growth system and surface analysis laboratory 
is a combined system, designed so that each component can be used independently, or so 
that a sample can be fabricated in the growth system and be investigated in the surface 
analysis system without exposure to atmosphere. The Si MBE growth system is used to 
grow epitaxial films, composed of Si, Ge, or Sil-xGex, which are doped n- or p-type or 
undoped, on Si substrates. These films are investigated in basic research programs on the 
structure of materials and are used in research programs on electronic and optoelectronic 
devices at NRL and other DOD laboratories. The Surface Analysis System, which is 
connected to the Si MBE Growth System, is employed in the fundamental study of the 
chemisny and physics of heterostructure interfaces. The replacement cost of the facility is 
$1.2M. The approximate gross weight of the equipment is 6000 Ibs and the volume is 
600 ft3. 

2. The equipment is fixed 

3. The replacement cost of the facility is $1.2M. 

4. The approximate gross weight of the equipment is 6000 lbs and the volume is 600 ft3. 

5. Portions of the system must be water cooled. The Si MBE Growth system and surface 
analysis laboratory are connected to a closed cycle chilled water system which pumps a 
cooled mixture of water and ethylene-glychol through the system. 

6. None 

7. Humidity, particulate, and temperature control are important for the effective use of 
this equipment, primarily in the handling of the samples which are put into the 
equipment. 

8. This is an ultra-high vacuum system. The base pressure is 10-1 1 mb& In order to 
move the system it'would have to be dismantled. Accumulated moisture and other 
impurities would have a deleterious effect on the quality of the vacuum. It would be very 
difficult to replicate this system. The initial building block is the VG-V80 Si MBE 
growth system and ESCA lab. Over the years incremental improvements have been 
added to enhance the performance of the system. This facility is a unique facility in 
DOD. As such it has been used in research programs of interest to the Navy, DNA, and 
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Facili ty/Equipmen t Si MBE & Surface 

\ 3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Solid State ~ e v i c e h r a n c h  

1. The Si molecular system and surface analysis laboratory 
is a combined syste ponent can be used independently, or so 
that a sample can be m and be investigated in the surface 
analysis system with The Si MBE growth system is used to 
grow epitaxial films, comp Gex, which are doped n- or p-type or 
undoped, on Si sub igated in basic research programs on the 
structure of materi grams on electronic and optoelectronic 
devices at NRL and other DOD Surface Analysis System, which is 
connected to the Si oyed in the fundamental study of the 
chemistry and physi s. The replacement cost of the facility is 
$1.2M. The approx pment is 6000 lbs and the volume is 
600 ft3. 

2. The equipment is fixed 

3. The replacement cost of the facility is $1.2M. \ 
4. The approximate gross weight of the equipment is 000 lbs and the volume is 600 ft3. \ 
5. Portions of the system must be water system and surface 
analysis laboratory are connected to a which pumps a 
cooled mixture of water and ethylene-glychol 
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equipment. \the 
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difficult to replicate this system. The initial building 
growth system and ESCA lab. Over the years incremental 
added to enhance the performance of the system. This 
DOD. As such it has been used in research programs 
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FacilityIEquipment Si  MBE & Surface 

\ 3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Solid State Devices Br nch + 
1. Primary purpose of Si MBE growth system is used to grow epitaxial 

which are doped n- or p-type or undoped, on Si 
in basic research programs on the structure of 

materials and are on electronic and optoelectronic devices at 
Analysis System, which is connected to 

the Si MBE fundamental study of the chemistry and 

2. The equipment is fixed 

3. The replacement cost of the facility i $1.2M. a 
4. The approximate gross weight of the equ ment is 6000 lbs and the volume is 600 ft3. "Y 
5. Portions of the system must be water coole Si MBE Growth system and surface 
analysis laboratory are connected to a closed water system which pumps a 
cooled mixture of water and 

6. None 

7. Humidity, particulate, and temperature control for the effective use of 
this equipment, primarily in the handling of the 
equipment. 

8. This is an ultra-high vacuum system. The base pressure is 
move the system it would have to be dismantled. Accumulate 
impurities would have a deleterious effect on the quality of th 
difficult to replicate this system. The initial building block is 
growth system and ESCA lab. Over the years incremental im 
added to enhance the performance of the system. This facilit 
DOD. As such it has been used in research programs of inte 
the Air Force. At this point in time there are no commercial 
the functions of this equipment. 



the Air Force. At this point in time there are no commercial facilities which can perform 
the functions of this equipment. 

9. The equipment was transported to the site by air and truck in pieces. It was 
constructed on site by technicians from the company and NRL scientists. The major 
portion of the system was delivered in 1986. 

10. This facility supports the Generic Technology Base; 11.4 Electronic Devices. 

11. The equipment has been used on a daily basis for the past five fiscal years. 

12. It is anticipated that the facility will be used on a daily basis out through FY1997. 

13. There are three government research scientists, a government technician, and a on- 
site contractor research engineer who use the equipment as the primary part of their 
research program. 

14. The primary responsibility for the daily maintenance of the equipment is the 
government technician. However, the three scientists and the research engineer all take 
an active role in repairs, non-routine maintenance, and system upgrades. 

15. Facility Photo Attached. 

16. This facility is unique in DOD and is only approximately matched in several 
corporate laboratories, such as lBM and AT&T. Support of the Electronic Materials CSF 
is the primary mission and represents 55% of its total activity. A further 30% is spent in 
support of the electronic devices programs, both at NRL and in Air Force Laboratories. 
15% is spent in support of academic institutions participating in DOD programs. 
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DATA CALL #12 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Vacuum Electronics Branch 

A 

Technical Center Site 

Facility/Equipment 
Nomenclature or Title 

1. VACUUM ELECTRONICS ENGINEERING FACILITY ... Provides electrical and 
mechanical design, fabrication, assembly, modification, and repair, as well as processing, R 
services for vacuum electronic devices and maintains support equipment primarily for the 
tri-Service vacuum electronics research and development program conducted at NRL as 
the lead laboratory. The facility supports other functions on a not-to-interfere basis. 

NRWESTD 

Vacuum Electronics 
Engineering Facility 

DESCRIPTION: The Vacuum Electronics Engineering Facility (VEEF) staff 
collaborates with Principal Investigators and initiates the experimental device production 
process based on theoretical design data. VEEF engineers then create assembly and detail 
parts drawing packages and.coordinate a broad spectrum of shop activities to produce 
unique components. In-house preparation of these specialized components includes heat 
treatment, surface preparation, micro-cleaning, vacuum firing, and extensive quality 
assessment. Leak-tight joining of high-purity alloys and refractory metals and ceramics is R 
accomplished using brazing, welding, diffusion bonding, and other specialized processes. 
Specialized fixtures and jigs are fabricated where required. Completed experimental 
assemblies are evacuated, baked out, and delivered to the investigator's lab, ready for 
experimentation. The VEEF is frequently called upon to provide expenise and equipment 
to perform repair, overhaul, or major modification to an existing experimental or 
commercially-produced microwave or millimeter-wave vacuum electronic device. VEEF 
staff also produce drawings and parts as described above, for a "cold" test of experimental 
circuits, couplers, calorimeters, etc. These tasks frequently include data acquisition and 
analyses. 

EQUIPMENT: The facility maintains and operates the following pieces of 
equipment for the fabrication, modification, and repair of vacuum electronic devices. 

Hydrogen Furnace ... A permanently installed hydrogen-atmosphere furnace with a 
working zone volume measuring 10 x 10 x 36 inches, capable of temperatures of 
up to 1,200 degrees C is used to fire, braze, and clean metals and ceramics during R 
assembly or in preparation for assembly. The building structure, plumbing, and 
HVAC systems have been extensively modified to accommodate the furnace. 

High Vacuum Furnace ... A high-vacuum furnace utilizing a cryogenically-pumped 
bell jar 18 inches in diameter, 36 inches high is used for vacuum firing and brazing R 
of experimental UHV tube components and assemblies. 

Induction Heating System ... An indusmal RF induction heating system is used for R 
brazing or firing small parts in either hydrogen atmosphere at atmospheric pressure 
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\ 3.4.1 MAJOR EQUIPMENT AND FACILITIES 

-~echnical Center Site 

FacilityEquipment 
Nomenclature or Title 

Vacuum Electronics ~ b n c h  

NRL/ESTD 

Vacuum Electronics 
Engineering Facility 

1. FACILITY ... Provides electrical and 
mechanical modification, and repair, as well as processing, 

maintains support equipment primarily for the 
development program conducted at NRL as 

functions on a not-to-interfere basis. 

DESCRIPTION: The Va cility (VEEF) staff 
collaborates with Principal Invest tal device production 
process based on theoretical desig ate assembly and detail 
parts drawing packages and coo ctivities to produce 
unique components. In-hous onents includes heat 
treatment, surface preparation, and extensive quality 
assessment. Leak-tight joining o metals and ceramics is 
accomplished using brazing, we1 specialized processes. 
Specialized fixtures and jig mpleted experimental 
assemblies are evacuated, b igator's lab, ready for 
experimentation. The VEEF is ide expertise and equipment 
to perform repair, overhaul, ting experimental or 
commercially-produced micro tronic device. VEEF 
staff also produce drawings and parts as described above, "cold" test of experimental 
circuits, couplers, calorimeter data acquisition and 
analyses. 

EQUIPMENT: The facility maintains and operates pieces of 
equipment for the fabrication, modification, and repair of 

Hydrogen Furnace ... A permanently installed 
working zone volume measuring 10 x 10 x 
up to 1,200 degrees C is used to fire, braze, and clean 
assembly or in preparation for assembly. The 
HVAC systems have been extensively modified 

High Vacuum Furnace ... A high-vacuum furnace utilizing a 
bell jar 18 inches in diameter, 36 inches high is used for 
of experimental UHV tube components and assemblies. 

Induction Heating System ... An industrial RF induction heating system is used 
brazing or firing small parts in either hydrogen atmosphere at atmospheric pressu 
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Nomenclature or Title Design Processing 

\ 3.4.1 MAJOR EQUIPMENT AND FACILITIES 

PROCESSING FACILITY: Provides 
and processing services of vacuum electronic 

devices. 

DESCRIPTION: The rocessing facility has a core staff of 
engineers with degrees in ph ctricity, mechanics, and materials. The 
staff obtains theoretical desi ipal investigator of a project in the 
form of computer printouts, notes; makes all assembly and detail 
parts drawings; has parts m , processes, and assembles the parts. 
For vacuum tubes, the staff the tube as required, or to the limits 
dictated by the tube. Repai existing devices follow the same 
format. 

EQUIPMENT: The facility maintains an the following pieces of 
equipment for the fabrication, modification, and electronic devices. 

a hydrogen furnace for firing, brazing, or metals or ceramics up to 1200 
degrees C; the hot zone is about 10 X 10 X 36 inches; 

a high-vacuum system for vacuum brazing or or ceramics up to 1000 
degree C; the Bell Jar is 18 inches in diameter by 36 

an RF induction heating system for brazing or firing in hydrogen or in 
a vacuum; 

an air oven with inside dimensions of 10 X 10 X 10 inches vo 
metals or ceramics up to 1000 degrees C; 

a bakeout system for processing electron tubes to 15 feet in 
up to 500 degrees C; 

two helium leak detectors capable of measuring vacuum leaks as small 
10 ccls; 

'. 
two gas analyzers capable of detecting masses up to 100 units at partial pressures 

down to 10 E - 13 Tor; 



or in vacuum (partial or high). This system is also used to heat subassemblies 
locally for precise control of complex components. 

High Vacuum Laboratory /Processing Facility ... A high-vacuum bake-out system 
with capacity to process vacuum electronic devices measuring up to 15 feet in 
length at temperatures up to 500 degrees C is equipped with gas analyzers for R 

monitoring exhaust gas constituents and helium mass spectrometer leak detectors 
for locating leak sources. 

Precision Assembly Facility ... A clean-room environment (particle count <200K) is 
available for the final processing of unassembled parts and for their assembly into 
vacuum enclosures. This facility is equipped with spot welders (continuously R 

variable between 2 and 100 watts and between 2 and 250 watts), a heliarc welder, 
two asseinbly stereo microscopes with variable magnification (X9 to X40), a three- 
axis high-resolution (1 micron) measurement microscope, and an array of nitrogen- 
purged humidity-controlled storage chambers for unfinished parts and assemblies. 

2. The facilitylequipment is not portable. 

3. The replacement value of the facilitylequipment is approximately $3.2M. 

4. The gross weight of the hydrogen furnace (which is the largest piece of equipment that 
the facility maintains) is 6000 lbs. with dimensions of approximately 13 feet in length, by 
10 feet in height; by 5 feet wide. 

5. The hydrogen furnace requires hydrogen at 100 lbs. per hour, nitrogen for purging, and 
water for cooling. 

6. RF shielding is required in the area for hydrogen and RF brazing and heating 
processes. 

7. Clean room environmental conditions (particle count <200K) are required for the 
processing of piece pans and assemblies. 
8. Facilitylequipment could be replicated or relocated at another site. The impact to the 
Department of the Navy, if this facility were lost, would exceed $3.2M. 

9. Facility/equipment was transported by truck and was constructed over a period of 5 
years. 

10. Supports the design, fabrication, and processing of category 11.4 Electron Devices. 

11. The historical utilization average for the past five years has been 4.2 (unique, one-of- 
a-kind experimental) vacuum devices per year. 

12. Projected utilization data to FY 1997: 

1994 1995 1996 1997 
Number of devices 4.0 5.0 5.0 6.0 

13. The number of personnel used to operate the facilitylequiprnent is 7. 

14. The facilitylequiprnent is maintained under contract. 

15. Photo of Hydrogen Furnace is attached. 
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\ or in vacuum (partial or high). This system is also used to heat subassemblies 
locally for precise control of complex components. 

High Vacuum Laboratory /Processing Facility ... A high-vacuum bake-out system 
with capacity to process vacuum electronic devices measuring up to 15 feet in 
length at temperatures up to 500 degrees C is equipped with gas analyzers for 

onitoring exhaust gas constituents and helium mass spectrometer leak detectors 
leak sources. 
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two spot welders continuously variable between 2 and 100 watts; or 2 and 250 

watY 
assembly microscopes with variable magnification 

axis high power digital measure microscope; 

for welding stainless steel; 

stations for generation of mechanical designs; 

five vacuum p&ps for evacuating vacuum devices; 

three nitrogenlhu 'dity controlled chamber for storage of clean partdassemblies. a 
2. The facility/equipment is t portable. Y 
3. The replacement value of the cility/equipment is approximately $3.2 M. 's 
4. The gross weight of is the largest piece of equipment that 
the facility maintains) is of approximately 13 feet in length, by 
10 feet in height , by 5 feet wide. 

5. The hydrogen furnace requires Lbs per hour, nitrogen for purging, and 
water for cooling. 

6. RF shielding is required in the area for hydrbgen and RF brazing and heating 
processes 

\\ 
7. Clean room environmental conditions (particle co t c200k) are required for the 
processing of piece parts and assemblies. \ 

\. 
8. Facility/equipment could be replicated or relocated at ahnother site. The impact to the 
Department of the Navy if this facility were lost, would excbed 
$3.2 M. '\, 

\. 
1. 

9. Facility /equipment was transported by truck and was construc~qd over a period of 5 
years. 

10. Supports the design . fabrication, and processing of category 11.4~lectron Devices. 

11. The historical utilization average for the past five years has been 4.2 tunique, one-of- 
a-kind experimental) vacuum devices per year. i 

\ 
12. Projected utilization data to FY 1997: \ 

No. Devices 

13. The number of personnel used to operate the facilitylequipment is 7. \ 
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16. This facility is unique in DoD.; it's ability to handle unique, one-of-a-kind vacuum 
electronic and UHV devices may be unique in the Federal Government. The VEEFs R 
specialized fabrication and surface treatment capabilities have attracted clientele from 
among other NRL tenants and from scientists at national labs throughout the country who 
are involved with high to ultra-high vacuum devices; their requests on handled on a time- 
available basis, generally not exceeding 10% of VEEF project tipe. 
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3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Microwave Technolo_gv Branch 

1. ' Purpose of Facility/Equipment. 
Operates and maintains two Molecular Beam Epitaxy (MBE) systems for the growth of 
111-V compound semiconductors. 

VG (Fisons) V80H: 
The first system is a VG (Fisons) V80H system whose purpose is to provide high-quality, 
uniform, and reproducible Al/In/Ga/As material system with Si or Be doping on wafers 
up to 3-inches in diameter. This machine has produced material with state-of-the-art 
optical quality. These materials are used to support research at NRL in: 1) novel 
electronic and optoelectronic devices; 2) atomic-scale investigation of the effect of 
growth conditions on the electrical and optical properties of materials and devices; and 3) 
investigation of new growth techniques for microstructures and three-dimensional 
structures. 

Varian (EPI) 360: 
The second system is a Varian (EPI) 360 system whose purpose is to act as an 
experimental system for the growth of new and/or materials incompatible with high- 
quality growth of other materials on substrates up to 1-inch in diameter. It is currently 
used for research in the Al/In/Ga/As/Sb material system with Si, Be and GaTe doping 
capability. 

The purpose of these systems are to support 6800 and NRL research and development 
programs with: 1) state-of-the-art 111-V epitaxial material and 2) the capability to do R 
basic and applied work that advances the state-of-the-art in 111-V epitaxial material 
suitable for electronic, optoelecuonic and optical applications. 

The primary user of the facility and its product, external to 6800 is the Optical Science 
Division, Code 5600. The growth capabilities were not duplicated in the Optical Science 
Division even thought they have extensive needs for the material. : The need has been R 
historically addressed through strongly interactive programs. Currently programs dealing 
with: 1) optical correlators, 2) fast optical detectors, 3) UV optical detectors and 
nanostructures are carried out in conjunction with Code 5600. In addition this facility 
supports a number of other Divisions with material and research. A table of utilization is 
shown below. 
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DATA CALL #I2 

3.4.1 MAJOR EQUIPMENT AND FACILITIES \ 

- 

Microwave ~echnolo~vbranch 

Beam Epitaxy (MBE) systems for the growth of 

Technical Center Site 

FacilityEquipment 
Nomenclature or Title 

VG (Fisons) V80H: 
The first system is a VG ose purpose is to provide high-quality, 
uniform, and reproducib a1 system with Si or Be doping on wafers 
up to 3-inches in diame s produced material with state-of-the-art 
optical quality. These support research at NRL in: 1) novel 
electronic and optoelec ic-scale investigation of the effect of 
growth conditions on th perties of materials and devices; and 3) 
investigation of new icrostructures and three-dimensional 
structures. 

NRLESTD 

111-V MBE Facilities 

Varian (EPI) 360: 
The second system is a Varian (EPI) whose purpose is to act as an 
experimental system for the growth of incompatible with high- 
quality growth of other materials on diameter. It is currently 
used for research in the Si, Be and GaTe doping 
capability. 

The purpose of these systems are to support 6800 and development 
programs with: 1) state-of-the-art 111-V epitaxial 
basic and applied work that advances the material 
suitable for electronic, optoelectronic and 

The primary user of the facility and its product, external to 68 
Division, Code 5600. The growth capabilities were not duplica 
Division even thought they have extensive needs for the mat 
historically addressed through strongly interactive programs. 
with: 1) optical correlators, 2) fast optical detectors, 3) 
nanostructures are carried out in conjunction with Code 56 
supports a number of other Divisions with material and rese 
shown below. 
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BRAC-95 
DATA CALL #12 

\ 3.4.1 MAJOR EQUIPMENT AND FACILITIES 

\ 
Microwave Technologv B'?nch 

Beam Epitaxy (MBE) systems for the growth of 

\ 
VG (Fisons) VSOH: 
The first system is a VG s) V80H system whose purpose is to provide high-quality, 

IGaIAs material system with Si or Be doping on wafers 
machine has produced material with state-of-the-art 
are used to support research at NRL in: 1) novel 

electronic and optoelectronic devi 6 \es; 2) atomic-scale investigation of the effect of 
growth conditions on the electrical anyoptical properties of materials and devices; and 3) 
investigation of new growth techniq es for microstructures and three-dimensional 
structures. h 

\ 
Varian (EPI) 360: 
The second system is a Varian (EPI) whose purpose is to act as an 
experimental system for the growth of incompatible with high- 
quality growth of other materials on diameter. It is currently 
used for research in the Si, Be and GaTe doping 
capability. 

2. Both of these MBE systems are movable (Class 2). movement of the systems 
is extremely difficult due to their size and weight that these systems 
must remain under high-vacuum conditions MBE systems are 

safety precautions may be required for 
used for the growth of potentially toxic so special 

Replacement value. \ 
The cost to replace the basic VG (Fisons) V80H system is 
cost to duplicate the optical substrate temperature 
$15,000. Approximately $5,000 would be 
and the water filtration and cooling system. 
replacement spare effusion 
replacement cost for our 
enhancements would be about 



User % 6800 5600 Other/NRL University 

of Time 60% 25% 10% '5% 

2. Both of these MBE systems are movable (Class 2). However, movement of the systems 
is extremely difficult due to their size and weight and the requirement that these systems 
must remain under high-vacuum conditions during movement. These MBE systems are 
used for the growth of potentially toxic materials (As and Sb compounds), so special 
safety precautions may be required for their shipment. 

3. Replacement value. 
The cost to replace the basic VG (Fisons) V80H system is approximately $750,000. The 
cost to duplicate the optical substrate temperature measurement system is approximately 
$15,000. Approximately $5,000 would be required to replace the LN2 control system, 
and the water filtration and cooling system. Approximately $50,000 would be needed for 
replacement spare effusion cells, temperature controllers, and spare parts. Thus, the total 
replacement cost for our VG (Fisons) V80H MBE system with necessary spares and 
enhancements would be about $820,000. 

The cost of. a basic system similar to the Varian (EPI) 360 system is approximately 
$500,000. The Varian system also includes an Auger electron spectroscopy system, two 
residual gas analyzers and a data acquisition system which would cost approximately 
$50,000 to duplicate. Spare effusion cells, spare parts, the LN2 control system, and the 
water filtration and cooling system would cost an additional $75,000 to duplicate. Thus, 
the total replacement cost for our Varian (EPI) 360 system with necessary spares and 
enhancements would be about $625,000. 

4. Gross weight and cubic volume. 
The gross weight of the VG (Fisons) V80H system is 4500 pounds. The basic system 
requires about 1800 cubic feet of space. 

The gross weight of the Varian (EPI) 360 is 5000 pounds. The basic system requires 
about 1500 cubic feet of space. 

Special Utilities. 
The VG (Fisons) V80H system requires 220 V, 3-phase, 60 ampere, electrical service in 
addition to standard 110 V electricity for instrumentation. In addition, filtered chilled 
water must be provided to the system continuously to cool the effusion cells. During 
operation of the system, LN2 must be provided to the system continuously. Ultra pure 
de-ionized water must be available in the MBE facility for cleaning substrates prior to 
growth. The cleaning must be done under fume hoods with HEPA filters to minimize 
contamination of the cleaned surface. 100 psi dry, filtered compressed air is also required 
for operation of pneumatic valves and shutter actuactors. 

The Varian (EPI) 360 system requires 208 V, single phase electrical service in addition to 
standard 110V electricity for instrumentation. In addition, filtered chilled water and LN2 
must be provided to the system continuously during operation (typically 10 hours/day). 
Ultra pure de-ionized water must be available in the MBE facility for cleaning substrates 
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User % 6800 5600 Other/MU, University 

of Time 60% 25% 10% 5% 

systems are movable (Class 2). However, movement of the systems 
and weight and the requirement that these systems 

conditions during movement. These MBE systems are 
toxic materials (As and Sb compounds), so special 

for their shipment. 

(Fisons) V80H system is approximately $750,000. The 
temperature measurement system is approximately 

be required to replace the LN2 control system, 
Approximately $50,000 would be needed for 

controllers, and spare parts. Thus, the total 
MBE system with necessary spares and 

The cost of a basic system (EPI) 360 system is approximately 
$500,000. The Varian electron spectroscopy system, two 
residual gas analyzers which would cost approximately 
$50,000 to duplicate. the LN2 control system, and the 
water filtration and $75,000 to duplicate. Thus, 
the total with necessary spares and 
enhancements would be about $625,000. 

4. Gross weight and cubic volume. 
The gross weight of the VG (Fisons) V80H is 4500 pounds. The basic system 
requires about 1800 cubic feet of space. 

The gross weight of the Varian (EPI) 360 is The basic system requires 
about 1500 cubic feet of space. 

5. Special Utilities. 
The VG (Fisons) V80H system requires 220 V, 3-phase, service in 
addition to standard 110 V electricity for 
water must be provided to the system 
operation of the system, LN2 must be 
de-ionized water must be available in 
growth. The cleaning must be done 
contamination of the cleaned surface. 
for operation of pneumatic valves and 

The Varian (EPI) 360 system requires 208 V, single phase electrical servi 
standard 110V electricity for instrumentation. In addition, filtered 
must be provided to the system continuously during operation 
Ultra pure de-ionized water must be available in the MBE 

j7t utirolr 
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prior to growth. The cleaning must be done under fume hoods with HEPA filters to 
minimize contamination of the cleaned surface. 100 psi dry, filtered compressed air is 
also required for operation of pneumatic valves and shutter actuactors. 

6. Special budget requirements. 
The site for the. MBE facility must be clean, have reliable electrical, water, and LN2 
utilities, and have HEPA filtered fume hoods and clean bepches available for substrate 
preparation and system maintenance. 

7. Environmental control requirements. 
A proper HEPA filtered fume hood must be available in the facility for substrate 
preparation. Standard temperature and humidity constraints appropriate for electronic 
equipment must be met. 

8. Impact of facility loss. 
The VG (Fisons) V80H system and the Varian (EPI) 360 systems would both be 
extremely difficult to replicate or relocate due to their high cost of replacement, the 
difficulty in safely moving such large and heavy stainless-steel systems (e.g. the VG 
system was damaged in transit from the factory), and the extreme difficulty in duplicating 
the knowledge of the operating characteristics of the systems without extensive retraining 
and recalibration of the systems. If the systems were to be moved, at least 2 man-years 
would be required to make them fully operational and as reproducible as they are in their 
current configuration. There is a broad and ongoing synergy between the MBE scientists 
and engineers in Codes 6850, 6870, and 6810. This synergy has led to our groups being 
much more productive than we would be without the collaboration created by interactions 
between our groups and systems. The Division and the Navy would be very well served 
by keeping our existing MBE facilities in place in the Division. The loss of these 
facilities would be a great blow to the capabilities and productivity of the researchers in 
the Division and to a variety of electronic and optoelectronic device programs of 
importance to the Navy. The type of research and development done on these systems 
cannot reasonably be duplicated by other facilities or through the use of outside agencies. 
The research and developnlent in the Division on semiconductor devices and 
semiconductor physics requires stringent correlation between the properties of the grown 
material and the measured characteristics. It is this type of synergism between basic 
research and development which makes NRL of unique importance to the DOD. Due to 
the fact that every MBE system is slightly different, unless there is a long history of 
understanding the characteristics of the  machine, it is difficult or impossible to truly 
understand and correlate the material and electrical/optical properties measured. This 
historical data can only be obtained through in-house facilities. 

9. Facility construction. 
The VG (Fisons) V80H system was shipped via air freight from the factory in England 
and assembled and tested by VG personnel. The Varian (EPI) system was similarly 
transported and assembled. 

10. Areas of functional support: Category 11.4 Electronic Devices. 

11. Historical use average. 
The VG (Fisons) V80H system has been used to grow 1166 samples since it was installed 
in January 1987. From October 1988 - October 1993, the system was used to grow 864 
samples or averaged 14.4 samples per month. A "sample" in this case is one or more 
semiconductor layers deposited by MBE on an individual GaAs substrate. The 



The cleaning must be done under fume hoods with HEPA filters to 
contamination of the cleaned surface. 100 psi dry, filtered compressed air is 

for operation of pneumatic valves and shutter actuactors. 

requirements. 
MBE facility must be clean, have reliable electrical, water, and LN2 
HEPA filtered fume hoods and clean benches available for substrate 

maintenance. 

7. 
must be available in the facility for substrate 

humidity constraints appropriate for electronic 

extremely difficult t 
difficulty in safely 
system was damage 
the knowledge of t 
and recalibration 

and engineers in Codes 6850, to our groups being 
much more productive than w thout the collaboration created by interactions 

be very well served 
The loss of these 

on semiconductor devices and 

research and development which makes NRL of un 

9. Facility construction. 
The VG (Fisons) V80H system was shipped via air freight in England 
and assembled and tested by VG personnel. The Varian 
transported and assembled. 

10. Areas of functional support: Category 11.4 Electronic Devices. 
- \ 

1 1. ~istorical use average. 
The VG (Fisons) V80H system has been used to grow 1166 samples since 
in January 1987. From October 1988 - October 1993, the system was 
samples or averaged 14.4 samples per month. A "sample" in this 
semiconductor layers deposited by MBE on an individual 



deposition time for each sample varies between 1 and 10+ hours, depending on the 
complexity of the structure. 

The Varian (EPI) 360 system has been used to grow nearly 1900 samples since it was 
installed at NRL. From October 1988 - October 1993, the system was used to grow 783 
samples or averaged 13.0 samples per month. 

12. hojected use to FY 1997. 
We expect these system to continue to increase in productivity due to improvements in 
the reliability and reproducibility of the systems and due to increased understanding of 
them on our part. Averaging close to 20 samples per month should be possible with these 
machines. * 

13. Personnel used to operate the equipment. 
Both the VG (Fisons) V80H system and the Varian (EPI) 360 systems currently have one 
principal operator each. Another engineer (Bijan Tadayon) does occasional work on both 
machines. Thus a reasonable estimate is that each machine is currently requiring 1.25 
man-years for their operation. 

14. Personnel used to maintain the equipment. 
Each of the 6856 MBE systems is currently maintained by their primary operator. 

15. Facility Photo Attached. 

16. This facility is not shared with any other function. 



\ deposition time for each sample varies between 1 and 10+ hours, depending on the 
complexity of the structure. 

(EPI) 360 system has been used to grow nearly 1900 samples since it was 
NRL. From October 1988 - October 1993, the system was used to grow 783 

13.0 samples per month. 

continue to increase in productivity due to improvements in 
of the systems and due to increased understanding of 
to 20 samples per month should be possible with these 

Both the VG the Varian (EPI) 360 systems currently have one 
(Bijan Tadayon) does occasional work on both 
that each machine is currently requiring 1.25 

14. Personnel used to maintain 
Each of the 6856 MBE maintained by their primary operator. 

15. Facility Photo Attached. \ 





BRAC-95 
DATA CALL #12 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Surface and Interface Sciences Branch 

1. The Surface and Interface Science Laboratory performs measurements in ultra-high 
vacuum on the structural, chemical, and electronic properties of specially cleaned or 
prepared surfaces and interfaces. Among the techniques utilized are low energy electron 
diffraction, Auger and energy loss spectroscopy, and photoemission spectroscopy. 
Materials investigated include samples grown in other facilities, as well as films 
deposited in-situ. 

2. Equipment is nlovable. 

3. Replacement Value: $1.2M 

4. Gross Weight: Approx. 80b0 lbs. Gross Cubage: 5000 cu. ft. 

5. Facility requires filtered cooling water and 208 Volt 40 Amp electrical service. 

6. None. 

7. None. 

8. The facility could be replicated or relocated. Relocation would require extreme care 
to avoid damage to delicate instrumentation. This facility supports programs of materials 
growth and device fabrication. 

9. Equipment acquired during period 1980 to 1994. 

10. The Surface and Interface Science Laboratory supports areas 11.4 Electronics 
Devices and 11.5 Materials and Processes. 

11. Average recent utilization was 6WY. 

12. Utilization is expected to be 5WY per year for FY94 - FY97. 

13. 5 people are required to operate the equipment. 

14. No dedicated maintenance personnel are required. 

15. Facility Photo Attached. 

16. This facility is not shared with any other function. 
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\ 3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Surface and ~nterfhe Sciences Branch 

1. The Surface and Laboratory performs measurements in ultra-high 
electronic properties of specially cleaned or 

the techniques utilized are low energy electron 
and photoemission spectroscopy. 
other facilities, as well as films 

2. Equipment is movable. \ 
3. Replacement Value: $1.2M \ 
4. Gross Weight: Approx. 8000 lbs. Gro Cubage: 5000 cu. ft. 2 
5. Facility requires filtered cooling water and 08 Volt 40 Amp electrical service. \ 
6. None. \ 
7. None. \ 
8. The facility could be replicated or require extreme care 
to avoid damage to delicate instrumentation. programs of materials 
growth and device fabrication. 

9. Equipment acquired during period 1980 to 1994. \ 
10. The Surface and Interface Science Laboratory supports areas 
Devices and 11.5 Materials and Processes. 

11. Average recent utilization was 6WY. \ 
12. Utilization is expected to be 5WY per year for FY94 - FY97. 

13. 5 people are required to operate the equipment. 

14. No dedicated maintenance personnel are required. \ 
15. Facility Photo Attached. \ 
16. This facility is not shared with any other function. \ 
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\ 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 
\ 
\ 

Surface and 1nterfacb.Sciences Branch 
1.. 

1. The Surface and Inteface Science Laboratory performs measurements in ultra-high 
vacuum on the structural,"qhemical, and electronic properties of specially cleaned or 
prepared surfaces and inte3ces. Among the techniques utilized are low energy electron 
diffraction, Auger and energ loss spectroscopy, and photoemission spectroscopy. 
Materials investigated include ples grown in other facilities, as well as films 
deposited in-situ. \ \ 
2. Equipment is movable. \ 
3. Replacement Value: $1.2M \ 
4. Gross Weight: Approx. 8000 lbs. Gros Cubage: 5000 cu. ft. S 
5. Facility requires filtered cooling water and 08 Volt 40 Amp electrical service. B 
6. None. \\ 
7. None. 

8. The facility could be replicated or relocated. Relocatibn would require extreme care 
to avoid damage to delicate instrumentation. This facility supports programs of materials 
growth and device fabrication. 

\ 

9. Equipment acquired during period 1980 to 1994. \ 

10. The Surface and Interface Science Laboratory supports areas 1'1.4 Electronics 
Devices and 1 1.5 Materials and Processes. 

1 1. Average recent utilization was 6WY. ,\ 
\. 

\ 

12. Utilization is expected to be 5WY per year for FY94 - FY97. \, \. 
<~\, 

13. 5 people are required to operate the equipment. \ 

\. 
\\ 

14. No dedicated maintenance personnel are required. \, 

15. Facility Photo Attached. 

16. This facility is not shared with any other function. 



current configuration. There is a broad and ongoing synergy between the MBE scientists 
and engineers in Codes 6850, 6870, and 68 10. This synergy has led to our groups being 
much more productive than we would be without the collaboration created by interactions 
between our groups and systems. The Division and the Navy would be very well served 
by keeping our existing MBE facilities in place in the Division. The loss of these 
facilities would be a great blow to the capabilities and productivity of the researchers in 
the Division and to a variety of electronic and optoelectronic device programs of 
importance to the Navy. The type of research and development done on these systems 
cannot reasonably be duplicated by other facilities or through the use of outside agencies. 
The research and development in the Division on semiconductor devices and 
semiconductor physics requires stringent correlation between the properties of the grown 
material and the measured characteristics. It is this type of synergism between basic 
research and development which makes NRL of unique importance to the DOD. Due to 
the fact that every MBE system is slightly different, unless there is a long history of 
understanding the characteristics of the machine, it is difficult or impossible to truly 
understand and correlate the material and electricaVoptica1 properties measured. This 
historical data can only be obtained through in-house facilities. 

9. Facility construction. 
The VG (Fisons) V80H system was shipped via air freight from the factory in England 
and assembled and tested by VG personnel. The Varian (EPI) system was similarly 
transported and assembled. 

10. Areas of functional support: Category 11.4 Electronic Devices. 

11. Historical use average. 
The VG (Fisons) V80H system has been used to grow 1166 samples since it was installed 
in Janualy 1987. From October 1988 - October 1993, the system was used to grow 864 
samples or averaged 14.4 samples per month. A "sample" in this case is one or more . 

semiconductor layers deposited by MBE on an individual GaAs substrate. The 
deposition time for each sample varies between 1 and 10+ hours, depending on the 
complexity of the structure. 

The Varian (EPI) 360 system has been used to grow neasly 1900 samples since it was 
installed at NRL. From October 1988 - October 1993, the system was used to grow 783 
samples or averaged 13.0 samples per month. 

12. Projected use to FY 1997. 
We expect these system to continue to increase in productivity due to improvements in 
the reliability and reproducibility of the systems and due to increased understanding of 
them on our part. Averaging close to 20 samples per month should be possible with these 
machines. 

13. Personnel used to operate the equipment. 
Both the VG (Fisons) V80H system and the Varian (EPI) 360 systems currently have one 
principal operator each. Another engineer (Bijan Tadayon) does occasional work on both 
machines. Thus a reasonable estimate is that each machine is currently requiring 1.25 
man-years for their operation. 

14. Personnel used to maintain the equipment. 
Each of the 6856 MBE systems is currently maintained by their primary operator. 

\err .- - .  . -. 

15. Facility Photo Attached. 

16. This facility is not shared with any other function. 



The cost of a basic system similar to the Varian (EPI) 360 system is approximately 
$500,000. The Varian system also includes an Auger electron spectroscopy system, two 
residual gas analyzers and a data acquisition system which would cost approximately 
$50,000 to duplicate. Spare effusion cells, spare parts, the LN2 control system, and the 
water filtration and cooling system would cost an additional $75,000 to duplicate. Thus, 
the total replacement cost for our Varian (EPI) 360 system with necessary spares and 
enhancements would be about $625,000. 

4. Gross weight and cubic volume. 
The gross weight of the VG (Fisons) V80H system is 4500 pounds. The basic system 
requires about 1800 cubic feet of space. 

The gross weight of the Varian (EPI) 360 is 5000 pounds. The basic system requires 
about 1500 cubic feet of space. 

5. Special Utilities. 
The VG (Fisons) V80H system requires 220 V, 3-phase, 60 ampere, electrical service in 
addition to standard 110 V electricity for instrumentation. In addition, filtered chilled 
water must be provided to the system continuously to cool the effusion cells. During 
operation of the system, LN2 must be provided to the system continuously. Ultra pure 
de-ionized water must be available in the MBE facility for cleaning substrates prior to 
growth. The cleaning must be done under fume hoods with HEPA filters to minimize 
contamination of the cleaned surface. 100 psi dry, filtered compressed air is also required 
for operation of pneumatic valves and shutter actuactors. 

The Varian (EPI) 360 system requires 208 V, single phase electrical service in addition to 
standard 110V electricity for instrumentation. In addition, filtered chilled water and LN2 
must be provided to the system continuously during operation (typically 10 hoursfday). 
Ultra pure de-ionized water must be available in the MBE facility for cleaning substrates 
prior to growth. The cleaning must be done under fume hoods with HEPA filters to 
minimize contamination of the cleaned surface. 100 psi dry, filtered compressed air is 
also required for operation of pneumatic valves and shutter actuactors. 

6. Special budget requirements. 
The site for the MBE facility must be clean, have reliable electrical, water, and LN2 
utilities, and have HEPA filtered fume hoods and clean benches available for substrate 
preparation and system maintenance. 

7. Environmental control requirements. 
A proper HEPA filtered fume hood must be available in the facility for substrate 
preparation. Standard temperature and humidity constraints appropriate for electronic 
equipment must be met. 

8. Impact of facility loss. 
The VG (Fisons) V80H system and the Varian (EPI) 360 systems would both be 
extremely difficult to replicate or relocate due to their high cost of replacement, the 
difficulty in safely moving such large and heavy stainless-steel systems (e.g. the VG 
system was damaged in transit from the factory), and the extreme difficulty in duplicating 
the knowledge of the operating characteristics of the systems without extensive retraining 
and recalibration of the systems. If the systems were to be moved, at least 2 man-years 
would be required to make them fully operational and as reproducible as they are in their 
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DATA CALL #12 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

;Surface and Interface Sciences Branch 

1. Primary Purpose: The equipment is used to fabricate thin epitaxial layers of semiconductors 
used in fundamental and applied studies of new materials and device concepts. 

2. Portability: The equipment is not portable. 

:3. Replacement value of facility/equipment: $2.4 M 

4. Gross weight and cube: 6000 lbs, 1500 cubic feet. 

.5. Special utility support: Back up diesel generator, toxic gas scrubbers, integrated safety 
:system, DI water, hydrogen , nitrogen, and air lines, water chiller, acid neutralization tank, and 
one pass HVAC system. 

15. Special budget requirements: Operating budget for facility (solvents, gases, safety 
consumables, etc..), hydride and organometallic sources for research. 

'7. Environmental control requirements: Integrated safety system for handling highly toxic gases 
;and hydrogen, real-time toxic gas scrubbers, hoods and fans for exhaust, stainless steel ductwork 
 througho out, one pass HVAC. 

8. Relocation: Extremely difficult, would require special site preparation, dismantling of 
'building walls to move equipment, manufacturer support for moving equipment, purchasing of 
:similar equipment that could not be moved because it is delicate and/or to sensitive. No other 
:facilities government wide that could be utilized. Commercial capabilities extremely limit and 
;not amenable to facility/section nission. 

'3. Indicate how and when equipment was transported or constructed: One piece of equipment 
-was transported to site after removal of wall in 2/92. Other equipment constructed on-site from 
existing and purchased parts during 1992 and 1993. 

10. Functional support areas: Electronic Devices 1 1.4 and Materials 1 1.5 . . 

11. Historical utilization average for last 5 FY. Used every work day since facility and 
equipment came on line, mid 1992 for the first piece of equipment. 

12. Projected utilization: Same as historical, every work day. 

13. Number of personnel: 5 



BRAC-95 
DATA CALL #12 

Technical Center Site NRLIESTD 

FacilityIEquipment 
Nomenclature or Title Or anometallic VPE 1 

Surface and Interface bciences Branch 

1. Primary Purpose: is used to fabricate thin epitaxial layers of semiconductors 
used in fundamental of new materials and device concepts. 

2. Portability: The equipment is ot portable. 'Y 
3. Replacement value of facilitylequ ment: $2.4 M \ 
4. Gross weight and cube: 6000 lbs, 1 0 cubic feet. Y 
5. Special utility support: Back up diesel toxic gas scrubbers, integrated safety 
system, DI water, hydrogen , nitrogen, water chiller, acid neutralization tank, and 
one pass HVAC system. 

6. Special budget requirements: Operating budget gases, safety 
consumables, etc..), hydride and organometallic 

7. Environmental control requirements: highly toxic gases 
and hydrogen, real-time toxic gas steel ductwork 
throughout, one pass HVAC. 

8. Relocation: Extremely difficult, would dismantling of 
building walls to move equipment, 
similar equipment that could not be moved 
facilities government wide that could be utilized. 
not amenable to facility/section mission. 

9. Indicate how and when equipment was transported or constructed: 
was transported to site after removal of wall in 2/92. Other equipment 
existing and purchased parts during 1992 and 1993. 

10. Functional support areas: Electronic Devices 1 1.4 and Materials 1 1.5 . \ 
11. Historical utilization average for last 5 FY. Used every work day since facility a 
equipment came on line, mid 1992 for the first piece of equipment. 

12. Projected utilization: Same as historical, every work day. \ 
13. Number of personnel: 5 \ 



14. Number to maintain: 5 

15. Facility Photos Attached. 

16. This facility is not shared with any other function. Others may have this capability but this particular 
facility is unique because of special safety capabilities needed to use the equipment. Therefore, it is 
unique to DoD. a 



t 

any other function. Others may have this capability but this particular 
1 safety capabilities needed to use the equipment. Therefore, it is 
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11 Facilitv/Eaui~ment i Optical Characterization 11 .- . * 11 Nomenclature or Title 1 ~acil i tv 11 

1 Technical Center Site 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

NRLESTD 

Surface and Interface Sciences Branch 

1. The Optical Characterization Facility utilizes visible and infrared spectroscopy to 
provide information on materials properties and processing. Instrumentation includes Ar 
ion 'and Ti sapphire lasers, and Fourier Transform Infrared Spectroscopy. The latter is 
coupled with a processing chamber and ultra high vacuum chamber to provide 
infomlation on film deposition, etching, and other chemical processing. 

2. Equipment is movable. 

3. Replacement Value: $670K 

4. Gross Weight: 1500 lbs. Gross Cubage: 6000 cu. ft. 

5. Facility requires gaseous nitrogen, liquid helium, and cooling water. 

6. None. 

7. None. 

8. This facility could be replicated or relocated. Delicate optical components require 
special care for transportation. Other facilities concerned with materials characterization 
and processing require timely feedback from this facility. 

9. Equipment for this facility was acquired over the time period 1984 to 1993. 

10. The Optical Characterization Facility supports areas 11.4 Electronics Devices and 
11.5 Materials and Processes. 

11. Average utilization from FY89 to FY93 was 5 WY per year. 

12. Utilization is expected to be 5 WY per year for FY94 - FY97. 

13. 3 people are required to operate the equipment. 

14. No dedicated maintenance personnel are required. 

15. Facility Photo Attached. 

16. This facility is not shared with any other function. 
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FacilityIEquipment Optical Characterization 

\ 3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Surface and Inte ciences Branch 

Instrumentation includes Ar 
The latter is 

2. Equipment is movable. \ 
3. Replacement Value: $670K 

4. Gross Weight: 1500 lbs. Gross 

5. Facility requires gaseous nitrogen, liquid lium, and cooling water. 4 
6. None. \ 
7. None. 

8. This facility could be replicated or relocated. 
special care for transportation. Other facilities 
and processing require timely feedback from this facility. 

9. Equipment for this facility was acquired over the time perioh984 to 1994. 

10. The Optical Characterization Facility supports areas 11.4 
1 1.5 Materials and Processes. 

11. Average utilization from FY89 to FY93 was 5 WY per year. \ 
12. Utilization is expected to be 5 WY per year for FY94 - FY97. 

. \  
13. 3 people are required to operate the equipment. \ 
14. No dedicated maintenance personnel are required. 

15. Facility Photo Attached. 

16. This facility is not shared with any other function. \ 
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FacilityEquipmen t Electronic Properties 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Electronic Materials Bran& 

1. The Electronic Properties Facility provides detailed measurements of: a.) electron and hole 
transport in semiconductor materials and structures using variable-temperature resistivity and Hall 
effect measurements; b.) bulk and interface trap densities and energies using DLTS; and c.) surface 
structure, morphology , and electronic density of surface states of semiconductors, metals, 
insulators, and heterostructures using ambient STMIAFM and low-temperature STM. These 
measurements are crucial to the evaluation of materials grown and processed in other facilities. In 
addition, the ambient STM/AFM is crucial for the exploratory research in new approaches to 
nanometer-scale and atonlic-scale lithography, processing, and device fabrication. 

2. Equipment is movable. 

3. Replacement value: $725K 

4. Gross Weight: 6500 lbs. Gross Cubage: 7600 cu. ft. 

5. Facility requires good vibration isolation,including fully-floating isolation table, gaseous and 
liquid nitrogen, 2000 W power, high pressure nitrogen gas line, gaseous and liquid helium, 208 
Volt 40 Amp electrical service. Plans exist to add gaseous hydrogen, chlorine, and fluorine 
(including vent and detection systems) to the low-temperature system for advanced surface 
chemistry studies. 

6. None. 

7. Temperature and humidity stability required to maintain acceptable operating environment for 
electronics. Vibration-free environment required for STM/AFM. 

8. This equipment is unique. Few STM/AFMs have a 130 pm scan field (essential for 
nanolithography) and virtually no other STMs have low-temperature capability combined with an 8 
pm scan field. A move away from NRL would severely impact on Navy electronics R&D because 
the diagnostic equipment in the electronics properties laboratory is essential for assessment of 
materials quality and for basic research on electronic materials. In addition, the ambient 
STM/AFM is essential to the nanometer and atomic scale lithographic research removal of this 
equipment would bring this research to a complete halt. 

9. Equipment was acquired from 1985 - present. 

10. The Electronic Properties Facility supports areas 11.4 Electronic Devices and 11.5 Materials 
and Processes. 
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Fitcility/Equipment Electronic Properties 

\ 3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Electronic Materials ~rahch  

1. The Electronic 
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8. This equipment is unique. Few STMIAFMs have a 130 pm scan 
nanolithography) and virtually no other STMs have low-temperature 
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the diagnostic equipment in the electronics properties laboratory is 
materials quality and for basic research on electronic materials. In 
STWAFM is essential to the nanometer and atomic scale 
equipment would bring this research to a complete halt. 

9. Equipment was acquired from 1985 - present. \ 
10. The Electronic Properties Facility supports areas 11.4 Electronic Devices and 
and Processes. 



11. Average utilization from FY 89 to FY93 was 6 WY per year. 

12. Utilization is expected to be 6 WY per year for FY94 - FY97. 

13. 6 people are required. to operate the equipment. 

14. No dedicated maintenance personnel are required. 
. 

15. Facility Photo Attached. 

16. This facility is not shared with any other function. The facility is used to characterize R 
semiconductors by other NRL divisions (Condensed Matter and Radiation Sciences Division 
(1 08) and Optical Sciences Division (5%) ) in support of electronic and electro-optic device 
programs. 
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BRAC-95 

DATA CALL #12 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Technical Center Site 

FacilityEquiprnent 
Nomenclature or Title 

The EPICENTER: A facility for the molecular beam epitaxial growth and 
characterization of compound semiconductor materials and structures 

NRLESTD 

EPICENTER Facility 

(This facility is a shared initiative of the Electronics Science and 
Technology, Materials Science and Technology and Chemistry Division.) 

Electronic Materials Branch 

1. The facility is dedicated to the growth and physical characterization of both III-V and 11- 
VI semiconductors and selected metal films. In addition to two growth chambers, the 
facility allows in vacuo transfer from either growth chamber to two analysis chambers; one 
for scanning tunneling microscopy and the other for angle-resolved electron spectroscopy. 
While both growth chambers are of commercial design (Riber Model 32P), the analysis 
chambers are of custom design and commercial manufacture. The focus of effort in 111-V 
film and superlattice growth is on the GaSb, AlSb, and InAs semiconductor family. The 
focus of effort in 11-VI film and superlattice growth is on the diluted magnetic 
semiconductors MnxZn 1 -xSe and FexZn 1 -xSe. 

2. The facility is moveable (Class 2). However, moving is complicated by the requirement 
that the various components be maintained under high vacuum conditions during 
movement. Since a variety of potentially toxic substances have been used inside the 
chambers, special safety precautions may be mandatory for shipment. 

3. The replacement value is $3M. (Exclusive of site preparation.) 

4. Gross weight: 15,000 lbs. Gross cubage: 2,000 cubic feet. 

5. Utility support: Filtered water delivery and drain system. Liquid nitrogen supply and 
exhaust system. (Either through bulk storage container or on-site liquifaction with peak 
demand capability of at least 10 gallonlhour. Insulated delivery lines from source to 
facility.) At least 120 kw of 3 phase, 225 volt electrical power for bake-out shrouds and 
growth chamber electronic systems. Vacuum exhaust system. Dry nitrogen purge gas. 
Ultra-puredeionized.water for substrate processing. Fume hood with HEPA filters to 
minimize surface contamination during substrate processing. Pressurized (70 psi) nitrogen 
or clean, dry air to operate pneumatic valves. 

6. Special budget requirements: The facility must be installed on a stable, low vibration 
floor in order to operate the scanning tunneling microscope which is vibration-sensitive. 
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DATA CALL #12 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

\\\ 
R: A facility for the molecular beam epitaxial growth and 

characteriza EplcE$ n of compound semiconductor materials and structures 

A 

Technical Center Site 

FacilityEquipment 
Nomenclature or Title 

initiative of the Electronics Science and 
and Technology and Chemistry Division.) 

NRLESTD 

EPICENTER Facility 

Electronic Materials Branch 

1. The facility is dedicated to the characterization of both 111-V and II- 
VI semiconductors and selecte dition to two growth chambers, the 
facility allows in vacuo transfer amber to two analysis chambers; one 
for scanning tunneling microsc ngle-resolved electron spectroscopy. 
While both growth chambers gn (Riber Model 32P), the analysis 
chambers are of custom des facture. The focus of effort in 111-V 
film and superlattice growth d InAs semiconductor family. The 
focus of effort in 11-VI fi wth is on the diluted magnetic 
semiconductors MnxZnl -xS 

2. The facility is moveable (Class 2). However, complicated by the requirement 
that the various components be maintained vacuum conditions during 
movement. Since a variety of potentially have been used inside the 
chambers, special safety precautions may be mandatory fo%hipment. 

\ 

3. The replacement value is $3M. (Exclusive of site preparatih.) 
\ 

4. Gross weight: 15,000 lbs. Gross cubage: 2,000 cubic feet. \ 
\ 

5. Utility support: Filtered water delivery and drain system. 
exhaust system. (Either through bulk storage container or 
demand capability of at least 10 gallonlhour. Insulated 
facility.) At least 120 kw of 3 phase, 225 volt electrical 
growth chamber electronic systems. Vacuum exhaust 
Ultra-puredeionized. water for substrate 
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or clean, dry air to operate pneumatic valves. 

6.  Special budget requirements: The facility must be installed on a stable, lo 
floor in order to operate the scanning tunneling microscope which is 
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Non-ferrous construction is mandatory adjacent to the magnetic-field sensitive electron 
spectrometer. 

7. Environmental requirements: Temperature stability and sufficiently low relative humidity 
in order to provide an acceptable operating environment for electronic systems. 

8. There is no facility within the U.S. government that is comparable to the Epicenter. In 
the private sector, a number of universities have facilities of equivalent size. However, each 
is configured differently from the Epicenter. The configuration of the Epicenter is unique in 
its combination of surface science techniques with semiconductor film growth capabilities. 
This emphasis has developed in recognition of the increased importance of interfacJsruface 
properties for the successful production of superior quality semiconductor heterostructures 
for optical and electronic devices of interest to the Navy. This facility could be relocated at 
another site but the down-time probably would be one year. If the facility were lost, device- 
oriented programs at NRL would have to find alternate sources of well-characterized 
semiconductor heterostructures. These device programs are quite diverse, ranging from 
infrared detectors to digital electronic applications. 

9. Facility Construction: The major components of the facility were transported to the site 
by airltruck freight. However, a number of customized components, such as optical 
spectroscopy systems, were constructed on site. 

10. Functional support areas: 11.4, Electronic devices and 11.5, Materials and processing. 

11. Historical utilization average: The unit of measure is scientist work-year (WY). Since 
this is a new facility, the five year (FY89-93) average of 1.8WY is somewhat misleading: 
FY89,OSWY; FY90, 1.5WY; FY91,2WY; FY92,2WY; FY93,3WY. 

11A. Alternate measure of historical utilization average: The unit of measure is the 
individual semiconductor film, heterostructure or superlattice produced in the 111-V and 11- 
VI growth chambers. Since both growth chambers became fully operational (FY91), the 
facility has produced about 50 samples per month. Since routine maintenance consumes 2 
months per year, 500 samples are produced per annum. 

12. Projected utilization data out to FYI997 - Work Years (WY) 
FY 1994: 4WY 
FY 1995: 6WY 
FY 1996: 7WY 
FY 1997: 7WY 

13. Personnel to operate equipment in FY1994: 4 scientists (4WY). 

14. Personnel to maintain the equipment in FY1994: All equipment is maintained by 
scientist-users. 

15. Facility Photo Attached. 

16. This facility is not shared with any other function. The equipment in this facility is 
unique since there is none other available in DoD or in the Federal government. The facility 
shared by three NRL divisions (ESTD 60%, MSD 30% and Chemistry Division 10%) in R 
support of tech. base programs. The facility is used to supply state-of-the-art superlattice 
structures to Air Force and Army electronic device development projects as part of JDL 
Reliance coordinated programs (5%). 
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DATA CALL #12 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Microwave Technoloev Branch 

Technical Center Site 

FacilityEquipmen t 
Nomenclature or Title 

1. Purpose of facilitylequipment. 

NRLESTD 

Microwave Technology 
Facility 

' Code 6850 operates and maintains an extensive state-of-the-art facility for design, 
fabrication in  a research environment, measurement, and modelling of microwave devices 
and circuits incorporating novel materials and/or topologies to address the needs of next 
generation electronic warfare, radar, and communication systems. 

Design is perfomled with a hetworked cluster of four workstations including three state- 
of-the-art RISC machines (two Hewlett Packard 735s and one Hewlett Packard 710) 
running microwave CAD software which performs linear and non-linear analysis, 
electromagnetic simulation, and mask layout. 

Research fabrication facilities include all capabilities required for thin film deposition 
and patterning including mask aligners, deposition systems for metals and dielectrics 
(thermal and electron beam evaporators as well as sputtering systems), and wet and dry 
etching processes. Photolithography is performed in a 400 square foot clean room 
facility. Some special lithography and processes are performed by the Nanoelectronics 
Processing Facility as needed. Code 6850 is also equipped with facilities for mounting, 
assembling and packaging microwave circuits and subsystems which are capable of being 
qualified for space applications 

Test and measurement is performed using Code 6850's extensive array of microwave 
and general purpose test equipment. Major facilities are two laboratories centered around 
two vector network analyzers. There are facilities for spectrum analysis, noise figure 
characterization and scalar network analysis. Two closed-cycle refrigeration systems 
have been specially configured to facilitate the measurement of microwave 
cryoelectronics, including superconductors and quantum transport devices, over a 
temperature range from 10K to 400K. On wafer microwave characterization of novel 
microwave devices and circuits is also part of this facility. In addition, there is extensive 
general purpose microwave instrumentation to address custom and special purpose test 
and measurement needs. 

Modelling is also performed using the computational tools discussed in the design 
section as well as custom codes. Special attention is presently focused on novel devices 
including narrow-band-gap InAs channel HEMTs for very high frequency performance 
and wide-band-gap GaN FETs for high-temperature operation. 
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FacilitybZquipment Microwave Technology 

\ 3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Microwave Techn 

1.  Purpose of facil~ /equipment. \Y 
Code 6850 an extensive state-of-the-art facility for desig~ 

measurement, and modelling of microwave device 
and/or topologies to address the needs of ne? 

systems. 

Design is performed with a n tworked cluster of four workstations including three statt 
of-the-art RISC machines (tw Hewlett Packard 735s and one Hewlett Packard 71C 
running microwave CAD soft are which performs linear and non-linear analysi: 
electromagnetic simulation, and m k layout. a 
Research fabrication facilities required for thin film depositio 
and patterning including mask for metals and dielectric 
(thermal and electron beam systems), and wet and dr 
etching processes. square foot clean roor 

by the Nanoelectronic 
Processing facilities for mountin: 

are capable of bein 

Test and measurement is performed using Code 
and general purpose test equipment. Major facilitie 
two vector network analyzers. There are faciliti 
characterization and scalar network analysis. T 
have been specially configured to facilitat 
cryoelectronics, including superconductors an 
temperature range from 10K to 400K. On 
microwave devices and circuits is also part of t 
general purpose microwave instrumentation t 
and measurement needs. 

Modelling is also performed using the computational tools 
section as well as custom codes. Special attention is 
including narrow-band-gap InAs channel HEMTs for very 
and wide-band-gap GaN FETs for high-temperature operation. 



All of these facilities are, in principle, movable. However, movement of any of the thin 
film deposition systems is difficult due to their size and weight and the requirement that 
these systems must remain under high-vacuum conditions during movement. The clean 
room facility could be dismantled and moved but it would probably be cheaper to build a 
new one than try to move and reassemble the existing facility whose integrity may be 
permanently compromised by such handling. Much of the equipment needs extensive 
utility connections beyond simple elecmcal hook-up. 

3. Replacement value. 

The cost to replace the three Hewlett Packard workstations is approximately $75,000. 
The microwave design software represents a total investment of another $75,000. The 
thin film deposition and dry processing facilities represent a replacement cost estimated at 
$400,000. The clean room itself would cost $400,000 to duplicate. The remaining 
processing and lithography equipment would require another $100,000 to duplicate. 
Equipment such as wafer scribers, thermo-compression and ultrasonic bonders, soldering 
and welding stations used in the assembly, mounting and packaging of microwave 
circuits would exceed $75,000. Each of the Hewlett Packard 8510C network analyzers 
and supporting accessories cost $160,000 (total: $320,000). Other microwave (sources, 
scalar analyzer, spectrum analysis, noise figure measurement, etc.) and general purpose 
test and measurement electronics in support of this effort represent an investment of over 
$250,000. Each of the closed cycle cryogenic refrigeration systems along with their 
control electronics represents an investment of approximately $30,000 (total: $60,000). 
On-wafer probing facilities would cost approximately $75,000 to reproduce. Total cost 
to duplicate existing equipment would be approximately $2,000,000. Not included in this 
estimate is the cost of providing standard laboratory equipment such as benches, cabinets, 
special utilities, etc. 

4. Gross weight and cubic volume. 

Excluding offices for personnel and support facilities, this facility would require 4,000 
square feet of floor space, 48,000 cubic feet of space, and the total weight is roughly 
estimated at 7,500 Ibs. 

5. Special utilities. 

In addition to standard single phase 1 lOV and three phase 220V electrical utilities, the 
following are required: ethernet LAN; LocalTalk LAN; filtered, dry compressed air; 
vacuum; dry nitrogen gas (standard compressed tank is insufficient), ultra-pure de- 
ionized water, filtered water, 400 square foot clean room, fume hoods (one of which must 
be in the clean room), toxic gas storage, acid storage, solvent storage. 

6.  Special budget requirements. 

A 400 square foot HEPA filtered clean room is required. Laboratories must be equipped 
with lab benches, storage cabinets, etc. 

'7. Environmental control requirements. 

A clean room facility is required for proper photolithographic processes which requires 
that all air entering the room be extensively filtered. Photolithographic and chemical 
processes require highly stable temperature and humidity control. Standard temperature 
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and humidity constraints appropriate for computers and electronic equipment must be met 
in the remainder of the facility. Facilities must be provided for the safe use and storage of 
toxic gases used in dry processing as well as for acids and solvents. 

Impact of facility loss. 

This facility is at the forefront of most of the promising new areas of microwave research 
including: the DARPA Ferrite Consortium, the SPAWAR High Temperature 
Superconductor Space Experiment, ONR funded efforts in; InAs and GaN devices, 
quantum transport devices, novel circuit topologies for narrow-band and other filter 
topologies, and a CRADA with Superconducting Core Technologies on 
ferroelectric/superconductor devices and circuits. Relocation of these facilities to another 
location would result in suspension of the activities performed in these facilities for a 
considerable length of time. Although certain equipment such as the network analyzers 
might be down for only .a month or two assuming that the physical plant was fully ready 
to accept them, vacuum systems, cryogenic systems, and, in particular, the clean room 
photolithographic facility would take more than a year to become operational. It is 
estimated that to get the facility fully functional would require two years assuming that 
the present personnel were assigned the task and even longer if new personnel were 
assigned the task. In the meantime, progress on all of these programs which are critical to 
next generation electronic warfare, radar, and communication systems will be greatly 
slowed. 

Facility construction. 

The facilitylequipment has been assembled over the past several years. All equipment in 
the facility was shipped via normal ground transportation. Assembly of the clean room 
facility requires a contractor specialized in that area. 

Areas of functional support: 

Electronic devices and electronic materials. 

Historical use average. 

Use is defined as the number of full-time-equivalent (FTE)/work years (WY) for 
personnel engaged in sponsor supported research using the facility. The level of 
utilization has increased steadily over the past five years from approximately 3.5 WY to 6 
WY as the facility and its capabilities have been expanded. 

12. Projected use to FY 1997. 

The level of utilization is expected to increase through 1997 as the trend in sponsor 
interest moves more toward subsystem demonstration and delivery of functional, and in 
some cases, space qualified, hardware such as that delivered to the HTSSE I and HTSSE 
I1 programs. In addition it is expected that measurement and characterization of novel 
microwave devices, such as InAs channel HEMTs and low-temperature quantum- 
transport devices will significantly increase the demands placed on this facility. 
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13. Personnel used to operate the equipment. 

The equipment is operated by the researchers and technicians of Code 6850 and involves 
approximately 6 work-years. 

14. Personnel used to maintain the equipment. 

With the exception of the Hewlett Packard vector network analyzers which are 
maintained by a service contract and building utilities maintained by NRL, the 
researchers and technicians of Code 6850 maintain the facility. 

15. Photos. 

Facility photographs attached. 

16. ' Facilities Sharing. 

These capabilities of these facilities are shared with a number of other activities and are 
essential to many interdisciplinary research programs including: 

Space Sciences Division,'Code 7662, Diamond UV Detector program funded by 
NASA (5%). 

Optical Sciences Division, Code 5642, Multi-quantum well optical correlator program 
funded by ONR (5%). 

Optical Sciences Division, Code 5672, High-speed heterojunction bipol* transistor R 
optical detector project funded by ONR (5%). 

~ouisiana State University, High-speed complementary heterojunction bipolar 
transistors funded by a Louisiana State Grant and ONR (5%). 

George Mason University, Ion Implantation into S i c  and GaN funded by NSF (5%). 

Electronics Science and Technology Division, Code 6810, SiG heterojunction bipolar 
transistors for high frequency high power applications (5%). 

Naval Center for Space Technology, Code 8120, High Temperature Superconducting 
Space Experiment funded by SPAWAR (25%) 

Naval Air Warfare Center (China Lake), High Temperature Superconductor Antennas 
Advanced Technology Initiative funded by ONR (10%) 

Superconducting Core Technologies (Golden, CO), CRADA for development of 
tunable microwave devices using ferroelectrics and high temperature superconductors 
funded by Superconducting Core Technologies (5%) 

George Washington University administered Fenite Consortium, development of 
fenite based nonreciprocal microwave components funded by ARPA (15%). 

. . 
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Advanced Technology Initiative funded by 

Superconducting Core Technologies (Golden, CO), CRA development of 
. tunable microwave devices using ferroelectrics and high superconductor 

funded by Superconducting Core Technologies (5%)  

George Washington University administered Ferrite 
ferrite based nonreciprocal microwave components 
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BRAC-95 
DATA CALL #12 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Electronic Materials Branch 

1. The crystal growth facility grows crystals of semiconductor materials and crystalline 
layered structures of superconductor materials used in studies of new materials and new device 
concepts. Electronic device research often requires new materials or materials with electronic 
properties that are not commercially available. The mission of the crystal growth facility is to 
engage in the research necessary to study those electronic materials and devices. This research is 
multi-disciplinary and often involves solid state physicists and device engineers in addition to the. 
crystal growth researchers of the facility. 

2. The equipment is moveable as defined by paragraph 6, page 12 of this data call. For all 
practical purposes, however, much of the equipment in the crystal growth facility is fixed. In 
addition to being attached to plumbing for water cooling and attached to fume hoods for safety 
enclosure operation, the crystal growth furnaces are not capable of being moved without breaking 
fragile heating elements. Moving the furnaces might require replacement of the entire furnace 
because the heating elements become very brittle after they have been used. 

3. Replacement value of the facilitylequipment: $2250K 

4. Gross weight : 22000 lbs. Cube: 35000 cu. ft. 

5 .  The facility requires fume hoods for the processing of hazardous materials, water cooling 
for the crystal growth furnaces, a nitrogen gas supply for the MOCVD reactor, hydrogen and 
oxygen gas supply for the glass shop, compressed air supply for valve operation in the MOCVD 
reactor, 208V and 240V electrical supply for the high temperature furnaces and 480V power 
supply for the RF generator used to heat the high pressure Czochralski furnace. 

6. Special budget requirements for the facilitylequipment: None. 

7. Environmental control requirements for the facilitylequipment: None 

8. Relocating the facility would likely involve replacement of many of the'resjstance heated 
crystal growth furnaces because of expected breakage of brittle heating elements. Replication of 
the facility would not be entirely possible because certain items such as the high pressure 
Czochralski crystal growth furnace (sized for research purposes) is no longer manufactured. 
Replacement of the high pressure furnace would mean that a production sized unit would be 
substituted for the research sized unit. Future research using the production sized unit would be 
much more expensive because of the larger quantities of new materials which would be required 
for the larger furnace. 
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Possible alternative crystal growth facilities at either government or commercial sites do not 
exist with the depth of capability that is present at NRL. Certain aspects of the capabilities could 
tx: obtained at various other facilities, but no other laboratory has the range of crystal 
growth/processing facilitiesthat is located at NRL. Loss of the crystal growth facility would limit 
the ability of device engineers to obtain new materials or materials with desired properties for new 
device experimentation. The performance of electronic devices is ofterf limited by the crystaIline 
and chemical perfection of the materials from which the device is fabricated. Continued 
improvements in the quality of electronic materials is key to better device performance and new 
applications for the electronic materials. Enhanced electronic materials and enhanced electronics 
are responsible for providing force multipliers for the US. 

9. The equipment of the crystal ~ o w t h  facility was assembled over the period from 1975 
through the present. Moving the equipment when it was new did not present a problem. The 
heating elements become very brittle after they have been heated to high temperatures. 

10. The crystal growth facility supports area 11.4 Electronic Devices and 11.5 Materials and 
Processes 

11. Historical utilization average for the past five years (1989-1993): The facility has been used on 
a continual basis (4 work-years/year) over the past five years. 

12. Projected utilization data out to 1997: The facility is expected to be used on a continual basis (4 
work-years/year) through 1997. 

1.3. Approximate number of personnel used to operate the facility equipment: 4 

14. Approximate number of people to maintain the facility: 1 

:15. Facility Photo Attached. 

:l6. This facility is not shared with any other function. The facility is used to grow bulk 
!;emiconductor crystals in support of Navy Focal Plane Array programs (20%) and to grow high 
1:emperatux-e superconductor films for Navy SPAWAR high temperature supercondor space 
experiment programs (15%). A new effort in FY94 sponsored by a non-DoD agency to utilize 
'VZM GaAs for gamma ray detectors will require 20% of facility time. 
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BRAC-95 
DATA CALL #12 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Electronic Materials Branch 

1. The Optical Properties Laboratory performs interband-impurity, intra-impurity and vibrational 
spectroscopic measurements on materials used in current and emerging electronic technologies. 
The materials studied include thin films, superlattices and nanosnuctures produced by molecular 
beam epitaxy and organo-metalic vapor deposition, and bulk crystals. These materials are grown 
as part of electronic device research and development to provide diagnostics and to develop an 
understanding of basic physical properties of device materials. Specific spectroscopic techniques , 

irdude pulsed and continuous wave photoluminescence, photoluminescence excitation, optical 
absorption and reflection, Raman scattering, and n~odulation spectroscopies. These measurements 
are performed in the spectral range from the mid infrared to the ultraviolet, at magnetic fields as 
high as 13 Tesla, and at temperatures between 1.5K and 400K. 

2. Equipment is moveable. 

3, Replacement Value: $843K 

4. Gross weight: 13800 lbs. Gross Cubage: 8500 cu. ft. 

5. Facility requires a high-pressure filtered water delivery system, high pressure nitrogen gas line, 
hydrogen and fluorine gas delivery (including vent and detection systems), 208 Volt 40 Amp 
e:lectrical service. 

6. None. 

7. Temperature and humidity stability are required to maintain alignment of spectroscopic systems 
and to maintain an acceptable operating environment for electronics equipment. 

8. The facility could be replicated or relocated. If this facility were lost to the Department of the 
Navy, the electronics materials and device development programs would be severely impacted. It 
is extremely important that all materials growth, diagnostics equipment and device fabrication 
facilities be colocated in order to provide timely feedback during growth and process development. 

. . 
9. Equipment was shipped to NRL by overland freight and was installed by NRL personnel and 
by vendor technical personnel. The facility has been evolving at its present site since 1979. 
Various parts of the facility have been added over the years as modernization and capability 
expansion was required. 

10. The Optical Properties Laboratory suppons areas 11.4 Electronic Devices and 1 1.5 Materials 
and Processes. 
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\ 3.4.1 MAJOR EQUIPMENT AND FACILITIES 
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1 1. Average utilization from FY 89 to FY93 was 4 Work Years (WY) per year 

12. Utilization is expected to be 4 WY per year for FV94 - FY97. 
13. 4 people are required to operate the equipment. . 
14. No dedicated maintenance personnel are required. 

15. Facility Photo Attached. 

16. This facility is not shared with any other function. The facility is, however, shared with 
personnel in the Optical Sciences Division (7%) and the Condensed Matter and Radiation Sciences 
Ilivision (10%) to characterize semiconductor and optical fiber materials for Navy Tech Base 
programs. Diabnostics performed at the facility have been used in support of a tri-service program 
1.0 evaluate p-HEMT devices for the ARPA MMIC program (5%). The facility is used to 
characterize GaN material grown by a DoD contractor (5%). 
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BRAC-95 
DATA CALL #12 

FacilityEquipment Magnetic Resonance 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Electronic Materials Branch - 
1. The Magnetic Resonance Facility consists of 3 permanent magnet electron paramagnetic 
resonance (EPR) spectrometers and one superconducting magnet magnetic resonance spectrometer 
along with optical tables, lasers, optical monochrometers and detectors,variable temperature 
apparatus, and ancillary signal processing/control electronics. The spectrometers are used for 
ccnventional EPR, optically detected magnetic resonance (ODMR) and electron-nuclear double 
resonance (ENDOR). These diagnostic techniques are used to determine the effects of point 
defects on the electronic properties of semiconductors and are used integrally to provide analysis of 
m.aterials quality for materials development and electronic device development. 

2. The facility is moveable. 

3. Replacement Value: $704K 

4.. Gross Weight: 8500 lb. Cubic Feet: 9320. 

5. Equipment requires chilled cooling water for magnets; enhanced pressure city water; 208 Volt, 
(50 Amp elecmcal service; liquid helium; liquid nitrogen; and high purity nitrogen gas from liquid 
boil off. 

6. Magnets require some load-spreading but is currently accommodated on flooring rated at 100 
lbslsq. ft. 

7. Vacuum pump exhaust lines, temperature control and humidity control are required to maintain 
alignment of optical equipment and for stability of electronics. 

8. The facility could be replicated or relocated. However, much of the facility is unique within the 
DoD. Loss of the facility would have a significant impact on the Navy because the facility has 
been tailored to support bulk and epitaxial materials growth programs and electronic device 
research and development programs for Navy electronics systems. Part of the side of the building 
will need to be removed to remove large optical tables. 

9. Some of the equipment was developed in-house using NRL machine shop but most was 
delivered to NRL by overland freight and installed by NRL personnel and by manufacturer 
technical personnel. Major purchases were made in 1979, 1985,1987 and 1988. 

10. The Magnetic Resonance Facility supports area 11.4, Electronic Devices and 1 1.5, Materials 
and Processes. 
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3.4.1 MAJOR EQUIPMENT AND FACILITIES \ 
Electronic Materials ~ ranc \  
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11. The average useage from FY89 - FY93 was 5 work years per year. 

12. Expected usage (WY): FY94: 5; FY95: 5; FY96: 5; FY97: 5. 

13. Number of people required to operate equipment: 4 

14. Number of people required for maintenance: 0 ( No dedicated tdhnician. Service and repair 
performed by users as required.) 

15. Facility Photo Attached. 

16. This facility is not shared with any other function. However, the facility is used by other 
NRL divisions (Materials Science Division (10%) and Condensed Matter and Radiation Science R 
Division (5%)) in support of Navy Tech Base programs. NRL personnel use the facility in 
support of m-service Elecwnic Materials characterization programs. Samples are characterized for 
the Air Force Institute of Technology in a joint program with AFOSR (2%). 
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BRAC-95 
DATA CALL #12 

FacilityEquipment Far Infrared Speotroscopy 

3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Electronic Materials'Branch 

1.The far infrared laboratory is used for transient and steady state infrared spectroscopy covering 
the wavelength range from two microns up to two mm. Experiments are performed on electronic 
and optical materials used in  near-term and far-term Navy electronics systems. This includes 
semiconductors, superconductors and glasses. Experiments are performed under applied magnetic 
fields up to 13 Tesla using a number of specialized far infrared lasers and interferometers. 

2. The far infrared spectroscopy facility is moveable. 

3. Replacement value: $685K 

4. Gross Weight: 13000 lbs. Cubic Feet: 2400 

5. Vacuum exhaust system, filtered water delivery and drain systems, chemical fume hood, dry 
nitrogen purge gas line from liquid boil-off system. 

6. None 

7. Environmental requirements: Temperature and humidity stability required to maintain alignment 
of optical systems and to maintain acceptable operating environment for electronics. 

8. No government or commercial facility exists that has flexible capabilities afforded by this 
infrared facility. The facility could be replicated elsewhere but if the equipment were relocated, a 
part of the building would have to be removed to move large optical tables. Loss of this facility to 
the Navy would have a serious negative impact on the Navy's ability to develop advanced materials 
for electronics systems. 

9. Delivered to NRL by overland freight, installed by NRL personnel and by factory 
representatives. Parts of spectrometer built by laboratory personnel. Part of building removed to 
install parts of the system. (1975 - present) 

10. The far infrared spectroscopy facility supports areas 11.4 Electronic ~ e v i ~ e s  and 11.5 
Materials and Processes. 

11. Average useage over the past 5 fiscal years is 5 work years per year. 

12. Projected utilization FY94 - FY95: 5 work years per year 

13. Number of personnel used to operate the facility: 5 
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\ 3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Electronic Materials 
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14. Number of personnel needed to maintain the equipment: 0 (no dedicated technician required. 

15. Facility Photo Attached. 

16. This facility is not shared with any other function. The infrared properties facility performs R 
characterization for focal plane array material used by ESTD and the Optical Sciences Division 
(20%) 6.2 programs. Characterization at this facility supports the tri-service Reliance Electonic 
Materials and Electro-optics subpanels of the Electronic Devices Panel. 
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- 3.4.1 MAJOR EQUIPMENT AND FACILITIES 

Microwave Technologv Branch 

Purpose of FacilityEquipment. 
Code 6855 operates and maintains a Reliability and Failure Analysis Facility for the 
study of semiconductor devices. Operational life times are determined by a number of 
acceleration and stressing methods. After failure is induced, the physical failure 
mechanisms are determined by such methods as electrical characterization, optical 
microscopy, scanning electron microscopy, infrared microscopy, energy dispersive X-ray 
analysis, and various other X-ray techniques. Failure mechanisms are modeled by the 
Monte Carlo method and the results are correlated with the experimental results to gain a 
better understanding of the failure mechanisms and to improve the reliability of the 
devices. 

2. The equipment is installed in laboratories and is not portable. 

3. Replacement value. 
The cost to replace the reliability and failure analysis equipment is approximately 
$1,800,000. 

4. Gross weight and cubic volume. 
The gross weight of the reliability and failure analysis equipment is approximately 11,000 
pounds. The total laboratory space required is about 4,500 cubic feet. 

5. Special Utilities. 
None required. 

6. Special budget requirements. 
None required. 

7. Environmental control requirements. 
Standard temperature and humidity constraints appropriate for electronic equipment must 
be met; . .  . . . : .  

8. Impact of facility loss. 
Certain types of equipment, such as the RF reliability accelerated life testing . 

stations were built at NRL and could only be rebuilt at another location at a large 
expense. This combination of equipment and the staff trained to use it is unique in the 
military laboratories and its loss would leave the Navy without the ability to assess the 
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reliability of electronic components and to conduct research in the area of reliability and 
failure physics. 

9. Facility construction. 
Most of the present equipment has been purchased or built over a period of time starting 
in 1985. 

10. Areas of functional support: 
Electronic devices. 

1 1. Historical use average. 
Over the period of 1989-1993 the facilities have required utilization of approximately 
6 work-years per year. 

12. Projected use to FY 1997. 
Out to FY 1997 the projected use is expected to be 6 work-years per year. 

13. Personnel used to operate the equipment. 
Six professionals are required to operate the equipment. 

14. Personnel used to maintain the equipment. 
Four professionals are required to maintain the equipment. 

15. Facility photo attached. 

16. This facility is not shared with any other function. This facility is unique to DoD and the 
Federal Government, because it allows RF life testing at microwave frequencies. No 
other government owned equipment does this. 
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TAB A 

PATENTS 

ELECTRONIC DEVICES 



3.2.4 Accomplishments During FY91-93: For government personnel answer the following 
questions. 

3.2.4.1 How many patents were awarded and patent disclosures (only count disclosures with 
issued disclosure numbers) were made? (BRAC Criteria I) 

CY9: 
Awarded Patent Titles 

(1,ist) 
Diamond and Diamond-Coated Filaments )I 
High Temperature, High Rate, Epitaxial II 

piasma 
Method For Synthesizing High Quality 
Doped Diamond Films, Crystals, and 
Devices 
Epitaxial Synthesis of Diamond Crystals at 
~ i g h  Grow& Rates 
Flame Plasma Synthesis of Diamond I 
Under Turbulent and Transition Flame 

High Accuracy Digital Acousto-Optic 

Reflectometers 

Coupled Stable-Unstable Resonator Laser 11 
cavity 
Laser Diode Pum~ed.  Erbium-Do~ed, 1 
Solid State ~ a s e r ~ w i t h  High slop; 
Efficiencv - ~ - -  

Compact Optical RF Spectrum Analyzer 
O ~ t i c a l l ~  Stable. Large Time Bandwidth I 

KDP-~somo@hs 
Holmium Laser Pumped With a I 
Neodymium Laser 1 



I 

Method and Apparatus for Lasing 
7 

Narrow-Bandwidth Unstable Resonator 
Laser Cavity 
Figure Eight Shaped Coherent Optical 
Pulse Source 
Differential Polarimetric Fiber Optic 
Sensor 
All-Optical Fiber Faraday Rotation 
Current Sensor With Heterodyne Detection 
Technique 
Bi-Directional Optical Transmission 
System For RF Electrical Energy 
Method of Growing Diamond Film on 
Substrates 

Efficiency Improvement of Wideband 
Fiber Optic Signal Process 
Selective Readout of a Detector Array 
Thin Film Magnetic Memory Elements 
Method for Producing Substoichiometric 
Silicon Nitride of Preselected Proportions 
High Power, HIgh Sensitivity Microwave 
Calorimeter 
High accuracy digital acousto-optic matrix 
computer 
Field emitter array integrated distributed 
amplifiers 
Efficient dynamic phasepront modulation 
systems for free space optical 
communications 
Planar fiber-optic interferometric acoustic 
sensor 
Room-temperature, flashpumped, 1.96 
micron solid state laser 
Programmable beam transform and beam 
steering control system for a phased array 
radar antenna 
Gas laser and pumping method therefor 
using a field emitter array 
Narrow-bandwidth diffraction-limited 
coupled stable-unstable resonator laser 
cavity 
Method of producing a thin silicon-on- 
insulator layer 
Laser diode pumped, erbium-doped , solid 
state laser with high slope efficiency 
Method for producing substoichiometric 
silicon nitride of preselected proportions 

X 
X 

X 

X 

X 

X 

X 

X 
X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 
X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

I 

* 

L 

( 1  

X 

X 

L 



- 

. 

X 

X 
X 
X 

X 
X 

X 

X 
X 

X 
X 

X 

X 
X 
X 

X 
X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 
X 
X 

X 
X 

X 

X 
X 

X 
X 

X 

X 
X 
X 

X 
X 

X 

X 

X 

X 

TIW diffusion barrier for AUZN ohmic 
contact to P-type InP , 
Thin film magnetic memory elements 
Compact optical RF spectrum analyzer 
Optically stable, large time bandwidth 
acousto-optic heterodyne spectrum 
analyzed with fixed non-zero heterodyne 
output 
Field emitter array comparator 
Holmium laser pumped with a neodymium 
laser 
Gyroklystron device having multi-slot 
bunching cavities 
Method and apparatus for lasing 
Process for three dimensional lithography 
in amorphous polymers 
Heterogeneous magneto-resistive layer 
Narrow-bandwidth unstable resonator laser 
cavity . 
Zero cross-correlation complementary 
radar waveform signal processor for 
ambiguous range radars 
Sampled data processing 
Differential polarimetric fiber optic sensor 
Low capacitance field emitter array and 
method of manufacture therefor 
Selective readout of a detector array 
All-optical fiber Faraday rotation current 
sensor with heterodyne detection technique 
Heterostructure device useable as a far 
infrared photodec tor 
Bi-directional optical transmission system 
for RF electrical energy 
Method of growing diamond film on 
substrates 
Ultra-low-loss strip-type transmission lines 
formed of bonded substrate layers 
Metal semiconductor and junction field 
effect transistor (MESJFET) 
Systolic multiple channel band-partitioned 
noise canceller 
Wideband fiber optic FED array (NFOFA) 
Autonuling AC bridge using differential 
and integration feedback 
Epitaxial synthesis of diamond crystals at 
high growth rates 

- 

Flame plasma synthesis of diamond under 
turbulent and transition flow conditions 
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Single processing technique for increasing 
signal to noise ratio -- 
Laser Source at Distal End 
New Glass Composition for Low-Loss 
Mid-IR Wavelength Transmission 
Fiber Optic Michelson Sensor and Arrays 
With Passive Elimination of Polarization 
Fading and Source Feedback Isolation 
Fiber Optic Electric Field and Voltage 
Sensor Based On Electrostrictive Effect 
Fiber Optic Gyroscopes With 
Depolarization Light 
Plasma Treatment of Glass Surface 
Method For Excess Noise Subtraction in a 
Fiber Optic Gyroscope 
Permanent Photowritten Optical Gratings 
in Irradiated Silicate Glasses 
Fiber Grating-Based Sensing System with 
Interferometric Wavelength Shifted 
Detection 
Fiber Optic Interferometer Configuration 
With Pump-Induced Phase Carrier 
Rare Earth Ion Doped Continuous Wave 
Cascade Fiber Laser 
Semiconductor Device and Method of 
Forming Such a Device 
Time Gated Image Detector Using 
Correlated Coherent Anti-Stokes Raman 
Scattering 
Electronic Phase-Tracking Open-Loop 
Fiber Optic Gyroscope 
Hot Isostatic Pressing of Fluoride Glass 
Materials 
Erbium-Doped Fluorozirconate Fiber 
Laser Pumped by a Diode Laser Source 
Resonantly Pumped, Erbium-Doped, 2.8 
micron Solid State Laser With High Slope 
Efficiency 
Room-Temperature, Flashpumped, 2.09 
micron Solid State Laser 
Tunable Solid State Laser With High 
Wavelength Selectivity Over a Preselected 
Wavelength Range 
Antiresonant Nonlinear Mirror for Passive 
Laser Modelocking 
Interferometer With Two Phase-Conjugate 
Mirrors 
Modulated High-Power Optical Source 
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Inline Fiber Optic Sensor Arrays With 
7 

Delay Elements Coupled Between Senson 
Units 
Flame or Plasma Synthesis of Diamond 
Under Turbulent and Transition Flow 
Conditions 

I 

System and Method for Minimizing Input 
Polarization Induced Phase Noise 
Optical Signal Selection 
Microwave Detection of a 
Superconducting Infrared Sensor 
High Efficiency Fast Neutron Threshold 
Deflector 
Method of Making Substantially Single 
Phase Superconducting Oxide Ceramics 
Having A Tc Above 85 Degrees 
Pulsed X-Ray Lithography 
High Power Klystron Amplifier 
Process for single crystal growth of high 
Tc superconductors 
Floating gate magnetic field sensor 
Erbium-doped fluorozirconate fiber laser 
pumped by a diode laser source 
Planar gallium arsenide NPNP microwave 
switch 
Resonantly pumped, erbium-doped, 2.8 
micron solid state laser with high slope 
efficiency I 

Room-temperature, flashpumped, 2.09 
micron solid state laser 
Buried heterostructure laser modulator 
Logarithmic-Periodic microwave 
multiplexer 
IFF authentication system 
Magnetic field sensor and device for 
determining the magnetrostriction of a 
material based on a tunneling tip detector 
and methods of using same 
Dual active layer photoconductor 
Preparation of high-temperature 
superconducting coated wires by dipping 
and post annealing 
Method and apparatus for increasing a 
radar's range with improved scan-to-scan 
integration of Doppler filtered signals 
Tunable solid state laser with high 
wavelength selectivity over a preselected 
wavelength range 
Method of nanometer lithography 
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Cross entropy deconvolver circuit 
adaptable to changing convolution 
functions 
Antiresonant nonlinear mirror for passive 
laser modelocking 
Pulsed X-Ray lithography 
Modulated high-power optical source 
Fiber optic photoluminescence sensor I 

Large-aperture sparse array detector 
system for multiple emitter location 
Method of making composite field- 
emitting arrays 
Field emitter array 
High data rate long pulse compression 
waveform communication system for M- 
ARY encoding voice messages for air 
traffic control systems 
Frequency diversity sidelobe canceller 
Method of pattern transfer in 
photolithography using laser induced 
metallization 
FlZEGor plasmasynthesiTof diamond 
under turbulent and transition flow 
conditions 
Method of controlling electron emission 
from field emitters and field emitter arrays 
High resolution metal patterning of ultra- 
thin films on solid substrates 
Extended length digital correlator 
threshold circuit 
Dual waveband signal processing system 
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Coherent false target generator 
Method of manufacturing a high resolution 
high-contract, multicolor flat 
Diode pumped catheter with 2.8mm laser 
source at distal end 
Variable phase sine wave generator for 
active phased arrays 
Reglatable field emitter device and method 
of production thereof 
Contactless resistance measurement of 
semi-insulating semiconductors 
High temperature substrate mount for 
chemical vapor deposition 
Fiber optic electric field and voltage sensor 
based on electrostrictive effect 
Fiber optic gyroscopes with depolarization 
light 
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Dielectric films for reduction of minimum 
feature size and reduction of proximity 
effects in high resolution electron beam 
lithography 
Method for excess noise substraction in 
fiber optic gyroscope 
Dielectric films for proximity effect 
reduction in mask fabrication by e-beam 
lithography 
Fiber grating-based sensing system with 
interferometric wavelength shift detection 
Voice communication processing system 
Fiber optic interferometer configuration 
with pump-induced phase carrier 
Rare earth ion doped continuous wave 
cascade fiber laser 
Semiconductor device and method of 
forming such a device 

3 

Embedded fiber optic sensors 
An interferometric technique for 
evaluation of spatial characteristics of 
electronic imaging devices 
Electronic phase-tracking open-loop fiber 
optic gyroscope 
Continuous time adaptive learning circuit 
Optical switches and detectors utilizing 
indirect narrow-gap superlattice as the 
optical materials 
Junction field effect transistor with lateral ' 
gate voltage swing (GVS-JFET) 
Method and apparatus for a high 
resolution, flat panel cathodoluminescent 
display device 
Methods for Modification of Diamond 
Surfaces 
Flow Immunosensor 
A Device for Low Electric-Field Induced 
Switching of Ferroelectric Liquid Crystal 
Layed Films Using a Single Substrate 
High Resolution Patterning on Solid 
Substrates 
Laser Beam Stop 
Metallized Tubule-Based Artificial 
Dielectric 
Diode Pumped Tm:LiFq Laser at 1.9 
micron for Optimized CW Laser-Tissue 
Method and Apparatus for Parallel 
Readout and Correlation of Data on 
Optical Disks 
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Improved Super Luminescent Light Source 
An Ultraviolet Faraday Rotator Glass 
Method and Apparatus for a Sensitive 
Fiber Optic Planar Hydrophone 
Method and Apparatus for a New 
Transduction Mechanism for Large Area 
Conformal Hydrophones 
Method For the Control of Bragg 
Wavelength of Intra-Core Fiber Grating 
Elements Using Electro-Optical 
Modulation 
Tm:YALO, 1.94 micron, Solid State Laser 
New Design for Broadband, Low V-Pi 
Electrooptic Modulators 
A Fiber Optic Network System With Low 
Crosstalk Using Code-Division 
Multiplexing 
Suppression of Backscatter and Stray 
Reflection Induced Phase Noise in 
Michelson Interferometers 
Method and Apparatus for Polarization- 
Maintaining Fiber Optical Amplification 
with Orthogonal Polarization Output 
A Compact Dual-Strip Fiber Optic 
Magnetostrictive Design With Predictabe 
Reproducibility 
Technique to Prepare High-Reflectance 
Optical Fiber Bragg Gratings With Single 
UV Exposure In-Line On Fiber Draw 
Tower 
Rapidly Deployable ASW Arrays 
Process to Fabricate Thick Coplanar 
Microwave Electrode Structures 
Fiber Optic Continuous True Time-Delay 
Modulator 
Tunable Y tterbium-Doped Solid State 
Laser 
Fiber-optic True Time-Delay Array 
Antenna Feed 
Fiber Optic Flux Transformer 
Fiber Ring Laser Configuration Based On 
An In-Line, Spectrally-Selective Fiber 
Fabry-Perot (S SFFP) Transmission Filter 
Using a Bragg Grating Element 
Low-Frequency Electrostrictive Ceramic 
Plate Voltage Sensor 
Real Suspended Particle Detector 
Reflection Employing an Integrating 
Sphere and a Lens-Mirror Concentration 
Diamond Brazed to a Metal 
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Substrate Temperature Control Technique 
For CVD Reactors 
Apparatus and Method for Eliminating 
Polarization Sensitivity Transducers 
Nanochannel Glass Matrix Used in 
Making Semiconductor Devices 
Nanochannel Filter 
Fabrication and Phase Tuning of an 
Optical Waveguide Device 
Resonantly Pumped, Erbium-Doped, 
GSGG, 2.8 micron, Solid State Laser With 
Energy Recycling and high Slope 
Efficiency 
Fiber Optic Gyroscope With Wide 
Dynamic Range Analog Phase Tracker 
Suppression of Relaxation Oscillations in 
Flashpumped, Two-Micron Tunable Solid 
State Lasers 
Fiber Optic Michelson Sensor and Arrays 
With Passive Elimination of Palarization 
Fading and Source Feedback Isolation 
Thermal Dilation Fiber Optical Flow 
Sensor 
Plasma Chemical Vapor Deposition of 
Halide Glasses 
System For Canceling Phase Noise in an 
Interferometric Fiber Optic Sensor 
Arrangement 
Heterodyne Array for Measurement of 
Target Velocity 
Nanochannel Filter , 
Three-Axis Fiber Optic Vector 
Magnetometer 
Fabrication and Phase Tuning of an 
Optical Waveguide Device 
Color Center Laser With Transwerse 
Auxiliary Illumination 
System For End Pumping a Solid State 
Laser Using a Large Aperture Laser Diode 
Bar 
Method and Apparatus for Imaging an 
Object In or Through a Scattering Medium 
by Using Multiple-Wave Mixing 
Two-Micron Modelocked Laser System 
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Nanochannel Glass Matrix Used In 
Making Mesoscopic Structures 
Nonlinear Optical Composites of Metal 
Cluster Laden Polymers 
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Efficiency Improvement of Wideband 
Fiber Optic Signal Process 
Self Initializing Circuit Link 
Imaging Radar Repeater 
Discrete Vacuum Ultra Violet Reflective 
Interference Filter 
Submicrosecond Synchronizable X-Ray 
Source 
Dual Cavity For A Dual Frequency 
Gyrotron 
Focused-Electron-Deflection Field 
Emission Array 
System for Conditioning An Electron 
Beam for Improved Free-Electron Laser 
Operation 
Method and apparatus for forming an agile 
plasma mirror effective as a microwave 
reflector 
Method for doping GaAs with high vapor 
pressure elements 
Fabrication and phase tuning of an optical 
waveguide device 
Method of manufacturing InP junction 
FETs and junction HEMTs using dual 
implantation and double nitride layers 
Method and apparatus for performing 
scanning tunneling optical absorption 
spectroscopy 
Resonantly pumped, erbium-doped, 
GSGG, 2.8 micron, solid state laser with 
energy recycling and high slope efficiency 
Metal-glass composite field-emitting 
arrays 
Fiber optic gyroscope with wide dynamic 
range analog phase tracker 
Optical switching devices 
Monocrystalline germanium film on 
sapphire 
Fiber optic Michelson sensor and arrays 
with passive elimination of polarization 
fading and source feedback isolation 
Resistive gate magnetic field sensor 
All-weather precision landing system for 
aircraft in remote areas 
Thermal dilation fiber optical flow sensor 
Layered thin-edged field-emitter device 
Calibration method and apparatus for 
collecting the output of an array of detector 
cells 
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System for canceling phase noise in an 
interferometric fiber optic sensor 
arrangement 
Field emitter array memory device 
Nanochannel filter 
Focal plane antenna array for millimeter 
waves 
Method and apparatus for determining 
target elevation angle altitude and range 
and the like in a monopulse radar system 
with reduced multipath errors 
Method and apparatus of generating sum 
or difference signals corresponding to an 
apparent beam in a monopulse radar 
system 
Three-axis fiber optic vector 
magnetometer 
System for producing synchronized signals 
Method of forming nanometer-scale 
trenches and holes 
Layered parallel interface for an active 
antenna array 
Fabrication and phase tuning of an optical 
waveguide device 
Method for making a symmetrical layered 
thin film edge field-emitter-array 
System for end pumping a solid state laser 
using a large aperture laser diode bar 
Method of forming platinum and platinum 
silicide Schottky contacts of beta-silicon 
carbide 
Two-Micron modelocked laser system 
Multiphase parallel radar mode processor 
Diode pumped Tm:LiF4 laser at 1.9 
microns for optimized CW laser tissue 
Imaging radar repeater 
Decoy target return signal simulator 
Method and apparatus for parallel readout 
and correlation of data on optical disks 
Perceptive radar emitter return signal 
simulator 
Method and apparatus for a sensitive fiber 
optic planar hydrophone 
Thin film edge emiter device and method 
of manufacture thereof , 

Apparatus and method using low voltage 
scanning probe lithography 
A method for coherent deception 
countermeasures 
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Method of producing a silicon membrane 
using a silicon alloy etch stop layer 
A new design and fabrication method for 
111-V heterostructure field-effect transistors 
Advanced IFF systems 
Leading edge canceller frequency selective 
limiter 
Microwave filter containing nonreciprocal 
signal branches with frequency-selective 
transfer characters 
Method for the control of BRAGG 
wavelength of intra-core fiber grating 
elements using electro-optical modulation 
Tm:YALO, 1.94-micron, solid state laser 
New design for broadband, low V electro- 
optic modulators 
A fiber optic network system with low 
crosstalk using code-division multiplexing 
Microwave multiplexer multiplexing 
channels with varying fractional 
bandwidths 
Method and apparatus for polarization- 
maintaining fiber optical amplification 
with orthoganal polarization output 
A compact dual-strip fiber optic 
magnetostrictive design with predictable 
reproducibility 
Reduced-signal friend-identification 
Technique to prepare high-reflectance 
optical fiber BRAGG grating with single 
UV exposure in-line on fiber draw tower 
Focused-electron-deflection field emission 
array 
Wireless shipboard data coupler 
Fiber optic continuous true time-delay 
modulator 
Tunable ytterbium-doped solid state laser 
Fiber-optic true time-delay array antenna 
feed 
Fiber ring laser configuration based on in- 
line, spectrally-selective fiber Fabray-Perot 
(SSFFP) transmission filter using a 
BRAGG grating element 
Ultra high density, non-voltage 
ferromagnetic random access mamory 
element 
Substrate temperature control technique 
for CVD reactors 
Method of fabricating sub-0.4-0.9 micron 
trenches and holes 
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Onlv Patent Awards and Disclosures relating to Elec - 
 isc closures = Case Number 
Awarded = Patent Number 
Patent Titles = Sample: 

Apparatus and Method for Minimizing Polari 
Interferometric Fiber-Optic Sensor Using Input Polru 

*Latest NRL input for Patent Awards and Disclos 
related to Electronic Devices and return list to 6800E 

Method for forming adherent Si02 layer 1 
on diamond 11 

, Magneto-resistive linear displacement 
Nanochannel glass matrix used in making I 

B-silicon carbide 
Microwave multiplexer with channels of I 
varying fractionai bandwidths 
Efficiencv im~rovement for wideband I 
fiber-opt& signal processing II 
In-line fiber etalon strain sensor 
A lineraly polarized hybrid TE31 coupler 1 
for slotted waveguide- a 11 
The double cusp gyro-gun 
Microwave detected photoresponse in a I 
resonant superconducting stricture - A 
spatially resolved optical probe of the 
superconducting microwave current 
density 
Coating wires and other objects with 
superconductors 
Selective Metallization Process 
Method of Fabricating a Receptor-Based 
Sensor 
Fast Switching Ferroelectric Liquid 
Crystalline Polymers . 
.onic Devices. 

;ation-Induced Signal Fading in an 
zation Control 
res List attached. Just Highlight those 
along with this input - no need to type in. 
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Optics Letters, Vol. 16, pp132-134 
1991 

Applied Optics, Vol. 30, 1944- 
1957 
1991 
Applied Optics, Vol. 30,(22),1-5 
1991 

IEEE Journal of Quantum 
Electronics, Vol. 27, No. 4, 1031- 
1038 
1991 
Proc. IEEE, Vol. 79, No. 3 
1991 

7 Applied Physics, Vol 
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1991 

J.Appl.Phys., Vol. 70, No. 9, p. 
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1991 
Applied Optics, Vol. 3 1 ,No. 1,120- 
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1991 

Optical Engineering, Vol. 31, NO. 
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Opt. Letters, Vol. 16, No. 10 
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Paper Titles 
(List) 

Mode Evolution of Induced 
Second-Harmonic Light in 
Optical Fiber 
Cornlation of Single Mode 
Fiber Radiation Response and 
Fabrication Parameters 
An Interferometric Method for 
Concurrent Measurement of 
Thermo-Optic and Thermal 
Expansion Coefficient 
Spectroscopy and Laser 
Operation of Nd:ZBAN Glass 

Advanced Channelization 
Technology for RF, 
Microwave, and Millimeter 
Wave Applications 
Optical and Electrical 
Characterization of Magnesium- 
Doped Bismuth-Substited 
Lutetium Iron Garnet Thin 
Films 
A Thin Film Schottky Diode 
Fabricated from Flame Grown 
Diamond 
Image Speckle Contrast 
Reduction Resulting from 
Integrative Synthetic Aperture 
Imaging 
Short Wavelength Imaging 
Laser Radar Using a Digicon 
Detector 
Photorefractive Two Beam 
Coupling with White Light . 
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Nonlinear Suscep ti biliti 
Semiconductors 

36 39 Appl. Phys. 69(3), p. 1648, Intensity Depensnt 
Feb.1991 Upconversion Efficiencies of 

Er ions in Heavy-metal 
Fluoride Glass 

37 Jour. Crystal Growth, 1 11, 693- Strong Nonlinear Optical 
696 Enhancement in MBE Grown 
1991 BiSb 

' 38 Phys. Rev. B, 44, 8376 Electron Mobilities and 
1991 Quantum Hall Effect in 

Modulation-doped HgTe-CdTe 
Superlattices 

39 Opt. Lettsl, 16,232 Continuous Wave 1.5 Micron 
1991 Thulium Cascade Laser 

40 Solid State Comms., 80.95 In-band Nonlinear Optical 
1991 Properties of PbSnSe 

41 Electronics Letters Polarization Insensitive Fiber 
March 1991 Optic Michelson Interferometer 

42 Electronics Letters Demonstration of a Hybrid 
March 1991 T i e  Wavelength Division 

Multilpexed Interferometric 
Fiber Sensor 

43 IEEE Photonics Letts. Phase Tuning by Laser 
June 1991 Ablation of LNb03 

Interometric Modulators to 
Optimum Linearity 

k - 

16 September 1994 

!) 0 SEP 1994 



Electron Laser Theory 
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IEEE 
Volume 79(3) 
Pages 355 
154 
1991 
Proceedings of 2nd European 
Symposium on Reliability of 
Electron Devices 
Failure Physics and Analysis 
(ESREF 9 1) 
Pages 4 1 1-422 
October 199 1 

Advanced Channelization 
Technology for RF, 
Microwave, and 
Millirnete~rave Applications 

GaAs MMIC Reliability Studies 



16 September 1994 

Effects of Neutron and Electron 
Irradiation on the Absorption 
Edge of GaAs 

Reliability of InGaas HEMTs 
on GaAs Substrates 

Dielectric Breakdown Strength 
Analysis of Si02 Using a 
Stepped-Field Method 

Mode Selection by Priming in 
An Overmoded Electron 
Cyclotron Maser 

Infrared Reflection Absorption 
Spectroscopy of Adsorbates on 
Semiconductors with Buried 
Metal Layers - WGaAs 

Growth of Ultrathin Ni Layers 
on Ni(100): Infrared 
Spectroscopy of Adsorbed 
Carbon Monoxide as a 
Structural Probe 
Preparation and 
Characterization of Carbon- 
Terminated b-SiC(001) 
Surfaces 

Low-Frequency Gain 
Dispersion, Optical Response. 
and If Noise in Ion-Implanted 
InP JFETs 

InA lAs/JnGaAs/InP HEMTs 
with High Breakdown Voltages 
Using a Double-Recess Gate 
Process 

Approaches in the Formulation 
and Applications to Novel 
Semiconductor Devices & 

Canadian Journal of Physics 
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1991 
29th Annual Proceedings of 
Reliability Physics 199 1 
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Proceedings of the 3rd Intl. 
Symposium on Ultra Large scale 
Integration Science and Technology 
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3rd International Conf. on InP and 
Related Materials 
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IEE Electronics Letters 
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Electronic Engineering 
Volume 10 (4) 
Pages 509-524 
1991 
COMPEL - The International 
Journal for Computation and 
Mathematics in Electrical and 
Electronic Engineering 
Volume 10 (4) 
Pages 241-253 
December 199 1 
American Institute of Physics 
Physical Review Letters 
Volume 67 (10) 
Pages 1330-1333 
September 199 1 
Proceedings of 4th International 
Symposium on Silicon-On- 
Insulator Technology Devices 
The Electrochemical Society, Inc. 
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1991 
American Institute of Physics 
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Physical Review B 
Volume 43(15) 
Pages 125 12 
May 1991 

Based Solid State Devices 

Intrinsic High-Frequency 
Oscillations and Equivalent 
Circuit Model in the Negative 
Differential Resistance Region 
of Resonant Tunneling Devices 

Light-Activated Telegraph 
Noise in A lGaAs Tunnel 
Barriers: Optical Probing of a 
Single Defect 

Heavy Metal Gettering in 
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