
-- 

UCRL-ID- 124787 

Report on Discussion of Pinex 
Experiment with 5-12 Group 

at Los Alamos 

E. Boyrie 
A. Chesteman 

A. Clark 

December 30,1957 

This is an informal report intended primarily for internal or limited external 
distribution. The opinions and conclusions stated are those of the author and may 
or may not be those of the Laboratory. 
Work performed under the auspices of the U.S. Department of Energy by the 
Lawrence Livermore National Laboratory under Contract W-7405-ENG-48. 



DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the 
United States Government. Neither the United States Government nor any agency 
thereof, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal liability or responsibility for the accuracy, completeness, or use 
fulncss of any information, apparatus, product, or process disclosed, or represents 
that its use would not infringe privately owned rights. Reference herein to any spe- 
cific commercial product, process, or service by trade name, trademark, manufac- 
turer, or otherwise does not necessarily constitute or imply its endorsement, recom- 
mendation, or favoring by the United States Government or any agency thereof. 
The views and opinions of authors expressed herein do not necessarily state or 
reflect thosc of the United States Government or any agency thereof. 



DECLAIMER 

Portions of this document may be illegible 
in electronic image products. Images are 
produced from the best available original 
document. 



E.  Soyrie, A.  Chesteman a d  A. C l a r k  

2A. E. A .  Boyrie 
3R. -4. 7 .  Clark 
&A. J. Foster/%?. Pmold 
5A. C .  Godfrey 
6A.  T.  Jenkins 
7A. I T .  T. Jordan 
%A. R. 3. Goeckeman 
gA. M. Knapp/J. Brady 
1OA. W. F. Lindsay 
UA. E. Maynard 

1%. 
1hA. 
1511. 
16~. 
1 7 A .  
1%P-. 
1 9 ~ .  
20A. 
2lA. 
2a. 

G. T. Pelsor 
J. M. Peterson 
R.  B. Petrie 
E .  P l a t t / A .  Chesterfflan 
E.  A. Soltysik 
E. C. 'Woodward 
L. F. T.Jauters 
B . G. Samardzich (F. Wondolowski) 
Information Division 
Inf oma-tion Division 



, a:*, ,? 
COPB 4217 

Page 2 

Current plans for UCRL participation i n  Oseration Hardtack include 
Nutmeg, perfomiaricc of a Picex experiment oa three bzrge-based events : 

Eickory. m d  Juqiper . !Fhe J-12 group at Los i2lamos hzs  been planning 

since lcs t  Jxie for  a group of simila? experiments. 

ic the UCRL Ewdtsck  diagnostic program occurred considerably la ter ;  

11s0, J-12 3 s  successfully carried out tTro Pinex e q e r i a e n t s  duri2g 

Operr’ilon Plumbbob. 

a6vad;age ol” ’Aeir experience to date. 

Iaclusion of Pinex 

Tnis v i s i t  wlas made t o  tzke the fullest possible 

::e t&keb vith Lee m o d t ,  Kecfiell Siggers, and Leo-=l B-romfi of 5-12, 
a5 Amq- Bond of 5-7. 
is  s a m m d z e d  ur,der f ive convenie::-k headings : 

Dlscussfon of t h e  eqeyirnmt a t  t3ese mee t iqs  

The basic cletector 

s l lo ts  is 

3 
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There are tvo variations 03 Y l l s  deslgn of i n t e re s t  t o  us. In one 

ccse, the smple area i s  e six-imk ciiaaeter c i rc le ;  t h i s  i s  suitable 
for use ir, Xu-heg ajnd Eickory? ~ - i i e x  e co~:ipare”~rivel~y small source is 

bej-ns cbservec. 

area, m0i-e sultable t o  t l e  1 x :-ir_ch 8e’;ector fie12 c-lled f o r  i n  tine 

Juniper event. ’%e sample stack i s  secured ln’io the 6-etector assembly 

as indicated i n  the diagram. The half-irich l q e r  of s t e e l  i n  f ront  of 

Yne saaples i s  designed t o  protect them from shock; it i s  believed 

tha t  t h i s  thickness i s  a reasonable corrrpromise betweec the need f o r  
such protection arid the resul t ing ixaterference with the .neutron f h x .  

zie oG2er has 21 approxFrmtely rec’;anguhr 4 x I O - i i l c i i  
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liakinc c suitable allomnee (see section 3) for p o s s r d e  misaligin- 
;?lent oI' pinhole and Ee"tector, it zppears that the ten-inch sample dimension 
i s  s ~ S 2 2 ~ 5 . e ~ ' ~  fox- t h e  &sired Jixiper eqe r i iwn t  coverage ~ so no zltey- 

a t ion of %?le t e n - i x k  LASL desif;:? is  contemglated. Reduction of the 

thickness of the peripheral s t e e l  r ing (dimension k i n  the diagran) so 
as  t o  enlzrge the smple i s  considered urdesirzble. 

Tile recovery cable i s  attached t o  the rear  of Yne detector assembly 

vith zi clevis  and- pic arrangement i n  the current design. It was agreed 

tha t  2. nore d i rec t  m e a m  of czble a-ttachment aay be preferable-- the 

arrangemeni should be such as t o  minimize shearing action due to dif-  

fe ren t  accelerations inparted by the arriving shock. (See section 5 )  
Wav5ngs of the two detector assembly types as presently conceived 

are being made available t o  expedLte design work i n  Livermore. The 

Z-etecto- assembl2es are a u-ser-furnished i t e m  whicl? we must provide 

fo r  our e q e r i n e n t s .  
& inch of thickness is  avai_lable i n  th i s  detector f o r  the stack- 

-.._ of s a q l e s  . 
riot be l 2 m i t e d  to: z quarter-inch layer of zirconium For xtxLLysis by 

cowting,  and ~ W G  1/32" layers each of zirconium and aluminum, f o r  

analysis with f i b  (Paaio >. 'Phirty-mi 
?%ill be placed zt tne top m-6 bottax of the stack t o  absorb thermal 
neutrons. 

c a r r i e r )  m d  gold; gold -~\rould probably require an ex t ra  layer  t o  ,&sorb 

thermal neutrons aad avoid obscurizlg the activity clue t o  the thresh- 

hold reaction. 

intervals  i n  bot!; directions, leaving about 1/32!' thickness; the indi-  

viduzl pieces can then be readily sepzrateci f o r  counting;. 

J-2.2 e q x x t s  Sla t  tceir stack v5 l l  inclu$e, but probably 

-Qso b e i D G  considered f o r  use ere sulfur  ( i n  some p la s t i c  

The 3./&" zircunim sheets should be slit at four-millimeter 

Rctiviation of s a p l e  mate;-iz.ls i s  to bk calibrated experimentally 

by exposure t o  a knom 1bt.iev nev.%ron f l u x  i n  a Cockcroft-T<jalton 
machine, so as t o  ver i fy  effective activation cross-sections and 

corresponding i n i t i a l  counting ratnE, and determine Ghat photographic 

emulsions and processing procedves are  apgropriEte (see section 4 on 
data analysis) .  

standards i n  tne f i e ld  was  suggested; a step-wedge absorber might be of 

additional assistance i n  calibrating beta-radiation . effects. 

Use of sources suck as sodium 22 as secondary calibration 



It icas suggested t n a t  the sample stack be enclosed i n  a 2 l a s t i c  
envelope fo r  pre-shot protectioE. Bir?dir;g the sheets together w i t ? ?  

a material such as epon vas discouraged because of the d i f f i cu l ty  i n  

separating t h e m .  

2. Pinhole and Collimator Assemblv 

These a re  a lso user-furnisheb and must be constructed a t  Livemore. 

A 55-mil diameter pinhole, around sLcich W L  has d rezdy  designed a 

complete assembly, - d i l l  give the tiTo-millimeter resolutic? desired by 

E-Divisiont viti? a f i e l d  of Tiex l w g e  enough f o r  use i n  the lVutmeg 

and Eickoq- e,qeriments . For Juniper rzlodif icatioil to provide s l igh t ly  

l a rge r  colliraator divergence ang le  k 6 l l  be necessary to  provide the 

f i e l d  of view now called f o r .  

obtzined; Ele i r  desigp includes an unsymmetrical rear  end a t  the (301- 

liaator t o  diver t  possible j e t t i ng  action czused by blowin to one side 

of the detector .  

Holmes 22 Xarver i s  providing -&e s ta ids  upon vkich J-12's pinhole 

Drawings of the W L  assembly are being 

zssemblies tsill r e s t ;  -.:e p l z n  -60 w&e tke same request. Saxdbag shield- 

ing of -&_e assernbly i n  position f o r  a distance of f ive  feet axial ly  

and three fee 

Gold i s  being used as the plnhole in se r t  material because it i s  

eas i ly  mzc%ined; other possible materials do not appear t o  of fe r  enough 

additional opacity to  j u s t l f y  

a t  l e a s t  one 14-?ilev neutron mean f ree  pakh. Tne stepped d-esigc of the 

collimator is f e l t  t o  have an  edge over a taperea hole both as t o  ease 

in fabricat ion m-d yex-kaps i n  mininlizins surf ace blow-off . 
pinhole shapes hzve been colzslaered by J-l2 but have been fizopped from 
3ardtacli plavls . 

clzmge. B e  2 $>" pir2iole length i s  

Xon-circular 
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Tfie co l l inear i ty  of the desirea point on the device case witlo tne 

coll imator and detector center r % r i l l  be  ver i f ied b ? ~  obseminz from the 

device a 1igQ-L placed a t  the detector. A high-intensity l m p  malnu- 

f ac twed  by 08XQ4 has been fox<id useful €or t h i s  Job. 

asseably can be moved 2s necessary w i t i l  it i s  i n  position. 
t'ne mgdl la~  zligm-ent of the pinhole assembly is checkec'i by obser-vinz 

012 2 Eroun?-cL glass 01- by eye '&e dlffrac-iiion patterns cue to each end 

of Yne collimator as seen a t  the upstrear!!: end. T4iien these patixrms 

ere concentric I the c o 1 l ~ ~ ~ t o 1 -  cxis c o i n c i d e s  v i th  the previously 

established llne fro::: the device 'ciirough the pinhole t o  detector. 

Tkte pixhole 

#eirt, 

associz'ced v i t T i  -Ynis nethod of neasurernent . %us t h e  detector sizes  

appear to be adequate t o  keep Kkte device imge  or? Yge de'cector surface. 

EorLzontal orientation of Yi?e device f o r  the Jun5-per event should. 

miximize the rfsk of imge  l o s s  &.E -Lo barge motion; no s%ield-ing i s  
requirec- zt the device oxi account of %he Pinex experi..ient. 
des:@ elaborations, such as a prososed additioii of hiiLge-and-knife- 

su%s tan t id  

edge Tiom-tins of the pinhole assenily t o  ciecouple from barge motion, 

are  f e l t  %o be infeasible at this lz te  dzte 

It is  plmne0 Lo pressurize %%e Picex pipe with t w o  atnospheres 

of h e l i m  as it precaution against underwater leakage. 



. I  

4. Data Analysis 

Tne stack of samples ,,I the detector will be such as t o  prov $e fo r  

analysis by both counting and radiographic techniques. UCRL w i l l  do 

i t s  own radiographic work; a t  IXSL, Frank B e r r y  of the Graphic A r t s  group 

i s  responsible for developing -this method. Suitable erfiulsions and f i l m  

processing techniques  rill be selected as calibration procedxres are 

developed. a t  both laboratories. 

A suggestion was previously made tha t  LASL might handle the counting 

of o w  samples i n  addition t o  the i r  own. 
a very extensive program of Pinex experiments, concentrated i n  the month 

of May (not considering schedule a l terat ions ) , such that ava i lab i l i ty  

of t h e i r  counting equipment for  our use cannot be guaranteed, par t icular ly  
after Hickory. The question as t o  whetheriit is  advisable t o  provide 

counting equipment of our 01x1 is  under consideration. 

f a c i l i t i e s  are u t i l i zed ,  5-12 is  t o  be contacted i n  the f i e l d  and the 
samples put  aboard a flyaway immediately after recovery. 
sample should coriforni t o  LASL plans; hence the specification of four- 
millimeter squares in  the quarter-inch zirconium sheet as mentioned in  

However, they are undertaking 

or not 

If LPSL's counting 

Our comting 

Accuracy of the two methods of data analysis vas e s t h a t e d  a t  three 

percent f o r  counting and f ive  to ten percent f o r  f i b .  

It appears t ha t  analysis by counting i s  most likely t o  be needed 

i n  the case of a very l a t e  recovemj, such t h a t  ac t iv i t i e s  have dropped 

too l o w  t o  blacken fLlm emulsions sa t i s fac tor i ly .  Lee believes it l ikely,  

w i t h  our zero point located i n  a shot crater ,  t h a t  i f  recovery i s  not 

xconrplished "on schedulep1 it u i l l  not be made a t  a l l  -- t ha t  there i s  
not mch chance of Yecovery by diving o r  dragging. 

5. Recovery 

J-12 plan-s t o  l ay  out several hundred yards of cable to a marker 
buoy, and take tn i s  af3oard a T-boat equipped with a winch; divers from 

Scripps Lnstitute are e q e c t e d  to be available i n  case the de-kctor 

assembly becomes parted-from the cable o r  the cable i s  fouled. .  There 
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may be a sMlar 'iTillch, w i t h  a capacity of f i f t een  hmdred yards of 

one-Znch cable, availzble f o r  loan t o  UCRL f o r  recovery operations. 

Lee anticipates that the location of our events i n  a shot c ra te r  -trill 

give rise t o  pers is tent  poor v i s i b i l i t y  and high radiation levels  

after each shot, and prevent the divers from giving us effective 

recovery assistance.  

As  mentioned in  section one, the cable connection t o  the detector 
may be modified. Several poss ib i l i t i e s  were discussed: lead two o r  

three cables avay from the p ig  in  different .directions, run the cable 

in a s p i r d ,  use nylon instead of s t e e l  f o r  cable, eliminate the 

proposed mchor block on the bottom, e t c  . 
we are proposing simply t o  thread a single loop of the one-inch 

steel. cable through a two-inch hole straight through the pig, and 

run ?Ais loop d i rec t ly  t o  the buoy; t h i s  w i l l  be reviewed with Lee 

A t  present (Ikcember 27) 

by telephone, and compare6  tit! my changes i n  t h e i r  detector pig 
design. 

Corn-eat vas made on tine f a c t  that il7e have only  a few (about e i s h t )  
-0 ~ e e t  of' m t e r  between the detector assembly and c ra t e r  botto3: because 

of some uncertainty 2s t o  were the detector id11 go after 'che shot.  

Sy be cons iBe 
force,  or ,  on the other hand, move ~5th the mter surrounding it and 

be t'hrorm EL consid.era'ole d i s tame.  The L-SL Pinex 5arges i r i U  be 

moored a l iost  half  R riile from shq%e, in w a t e r  about f ive  f~.tl?_oms 

deeper than the Tare amhorage, so C!ey are  less concerned about 

the poss ib i l i ty  02 having 'their detector buried. We can investigate 

tke feasibility or  moving the barge t o  d-eeper water (1imLtations i m -  

posed by other dia,gnostic program may preven't t h i s ) ,  or seek Teas- 
s w m c e  concerning the shalLov anc'iorage f-rom t_heo-retical considerations . 
Gene Pelsor believes Kqat Yle pip; is not l i k e l y  t o  be Zhrown far"&es than 
something lilre tiirenty f ee t ,  and "ih_zt it w i l l  tend t o  sett le t o  the 

bottom rather  than be propelled tllere. LASL Pinex design linvolving 
shock ef fec ts  is being based largely on data  obtained from Sm6ia's 
Peacepipe e,qeriment conducted during Operation Plmbbob . 
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Separation of the aekector asserably from the main pipe is  ex- 
pected. zt 8 point just above the detectol- , Vhere a deep V-groove 

is cut i n  the pipe. 

snd reaching the detector ahead of the shock coming dotm the pipe, 

i s  expected t o  proviae a domward- force t h a t  Wil l  snap t h e  pig  off 

and send it toward the bottom. 

Shock traveling throu& the air above the barge, 

'rGimnicksl' might be ad6ed t o  the detector assem51y to a id  the 

recovery crew in locating it; for instance, a supply of yellow marker 
dye E l e a s e d  slowly into the water has been suggested. 

can run a cable ashore ( s i x  hundred f e e t )  f o r  recovery f r o m  fAat 

point if it appears t ha t  this could increase the probabili ty of 
detector recoverj. 

Ve also 


