
i n  t h e  range of 5  t o  1000 ppm. Th i s  exper ience  was 

ga ined  a s  a  r e s u l t  of an  IUCF experiment concerned wi th  

t h e  q u a n t i f i c a t i o n  of Ir i n  c l ay  s o i l  samples.  Fo r ty  

c l ay  p e l l e t s  were prepared  and doped w i th  0.5-2p1 of 

s t anda rd  s o l u t i o n s  of Ir ,  Mn, Fe,  Mg, Co and Ba 

c a t i o n s .  S e v e r a l  p r e p a r a t i o n  d i f f i c u l t i e s  were 

encountered  and surmounted. 

3. S p e c i a l  t a r g e t s  of lg3w powder on Be f o i l  were 

developed and f a b r i c a t e d  f o r  unique  Mossbauer 

exper iments  conducted j o i n t l y  by Purdue and Missour i  

U n i v e r s i t i e s .  The work p r e sen t ed  an  oppo r tun i t y  t o  

push a i r - s e t t l i n g  and adhes ion  techniques  a t  IUCF 

(which i t  d i d ) .  The t a r g e t s  were 0.5 - 1.5mg/cm2 lg3w 

powder uni formly  d i s t r i b u t e d  over  an  a r e a  of 

lcm x  2.7cm. P r e s s u r e  s e n s i t i v e  adhes ive  of 

16 - 40pg/cm2 h e l d  t h e  powder i n  p l a c e  on t h e  

5 - 10mg/cm2 Be suppo r t  f o i l s .  The t a r g e t s  were 

double-s ided  i n  t h a t  t h e  lg3w powder was d i s t r i b u t e d  on 

both s i d e s  of t h e  Be. 

4. For t h e  f i r s t  time ( a t  IUCF) 6 6 , 6 7 ~ n 0  was reduced 

t o  t h e  meta l ,  conso l i da t ed ,  and r o l l e d  t o  make t a r g e t s  

of -14mg/cm2. O v e r a l l  e f f i c i e n c i e s  of 82 - 87% were 

achieved  f o r  t h e  expens ive  i s o t o p e s  and t h e  f a b r i c a t e d  

t a r g e t s  were r e p o r t e d  t o  have been "very c l ean" .  

NEW FACILITIES 

The IUCF-Maryland Dual Spec t rometer  System - P. Schwandt 

A f t e r  n e a r l y  t h r e e  yea r s  of des ign ,  f a b r i c a t i o n  

and a c q u i s i t i o n  of a l l  major components f o r  t h e  K600 

and K300 dua l  spec t rome te r  system, i n s t a l l a t i o n  of t h e  

sys tem i n  t h e  no r th  high-bay a r ea  of t h e  o r i g i n a l  

a c c e l e r a t o r  b u i l d i n g  ( s e e  IUCF f  l o o r p l a n ,  F ig .  4 )  

f i n a l l y  began i n  l a t e  s p r i n g  of 1985, a s  d e t a i l e d  

below. Ea r ly  i n  t h e  yea r  t h e  d e c i s i o n  had been made t o  

c o n c e n t r a t e  e f f o r t s  on b r i ng ing  t h e  K600 spec t rome te r  

i n t o  o p e r a t i o n  f i r s t  and de l ay  i n s t a l l a t i o n  of t he  K300 

magnet and i t s  suppo r t  c a r r i a g e  u n t i l  some time a f t e r  

comple t ion  of K600 t e s t s  w i th  beam because of l i m i t e d  

manpower r e sou rce s  and t h e  p r e s s  of competing 

development p r o j e c t s .  We managed t o  complete t h e  major 

p o r t i o n  of t h e  K600 i n s t a l l a t i o n  by t h e  end of 1985. We 

were unable ,  however, t o  r e a l i z e  our  o r i g i n a l  g o a l  of 

f i r s t  t e s t s  w i th  beam of t h e  K600 sys tem by t he  

beginning  of 1986, p a r t l y  because we underes t imated  t h e  

magnitude of t h e  workload r e p r e s e n t e d  by t h e  mu l t i t ude  

and complexity of a l l  t h e  subsystems involved ,  and 

p a r t l y  because of unavoidable  (and i n  some cases  

un fo re seen )  d i v e r s i o n  of c r i t i c a l  t e c h n i c a l  pe r sonne l  

t o  o t h e r  h i g h - p r i o r i t y  p r o j e c t s  such a s  readying  t h e  

CSB experiment f o r  p roduc t i on  running  and r e b u i l d i n g  

t h e  swinger a r e a  s h i e l d i n g  and e x t e r i o r  beam dump 

du r ing  October,  e x t e n s i v e  c y c l o t r o n  r e p a i r  and 

development work du r ing  a  pro longed,  unscheduled 

shutdown i n  December caused by a  major component 

f a i l u r e ,  and t h e  beginning  of nece s sa ry  e l e c t r i c a l  

i n s t a l l a t i o n  work i n  t h e  Cooler  bu i l d ing .  

The f i r s t  phase of t h e  K600 i n s t a l l a t i o n  p roce s s  

began i n  May 1985 wi th  t h e  removal of t h e  roof beams 

and w a l l  b locks  comprising t h e  beam swinger a r e a  

s h i e l d i n g .  Th i s  al lowed i n s t a l l a t i o n  of magnets f o r  

t h e  new beam t r a n s p o r t  l i n e  (BL8) t o  t h e  spec t rome te r  



a r e a .  A f t e r  surveying  of t h e  beam l i n e  and 

c o n s t r u c t i o n  of t h e  new spec t rome te r  beam dump, layout  

and i n s t a l l a t i o n  of t h e  two p r e c i s i o n  s t e e l  t r a c k s  f o r  

both t h e  K 6 0 0  and K 3 0 0  spec t rome te r  c a r r i a g e s  proceeded 

du r ing  June ,  fo l lowed by i n s  t a l l a t  i on  of t h e  common 

c e n t r a l  hub. I n  p a r a l l e l  w i th  t h e s e  a c t i v i t i e s ,  t h e  

i t e r a t i v e  p roce s s  of K 6 0 0  d i p o l e  magnet f i e l d  

measurements and magnetic shimming of en t r ance  and e x i t  

boundar ies  went on and was concluded i n  e a r l y  Ju ly .  

At t h a t  t ime,  d e t a i l e d  and comprehensive p lanning  

of t h e  l a r g e  number of jobs d i r e c t l y  involved  wi th  o r  

r e l a t e d  t o  t h e  spec t rome te r  i n s t a l l a t i o n  p r o j e c t  was 

under taken ,  a long  wi th  an  assessment  of t h e  r equ i r ed  

and a v a i l a b l e  manpower r e sou rce s .  It became apparent  

ve ry  qu i ck ly  t h a t  t h e  magnitude of t h e  i n s t a l l a t i o n  job 

(which i nc luded ,  be s ide s  t h e  c r i t i c a l  spec t rome te r  

assembly i t s e l f ,  t h e  i n s t a l l a t i o n  of t h e  new beam l i n e ,  

DC power s u p p l i e s ,  AC and DC power d i s t r i b u t i o n ,  a  new 

coo l i ng  wa t e r  system s e r v i n g  both  spec t rome te r  and 

Cooler  r i n g  a r e a s ,  a l l  s e r v i c e  and c a b l i n g  runs  t o  and 

from t h e  new spec t rome te r  a r e a ,  c o n t r o l s  system 

i n s t a l l a t i o n  and c a b l i n g ,  and a h o s t  of sma l l e r  jobs)  

was f a r  t oo  l a r g e  f o r  t h e  work t o  be c a r r i e d  ou t  

e f f e c t i v e l y  and w i t h i n  a r e a sonab l e  t ime span  u n l e s s  

most of t h e  t e c h n i c a l  manpower of t h e  l a b  could  be made 

a v a i l a b l e  e x c l u s i v e l y  t o  t h i s  p r o j e c t  f o r  some pe r i od  

of time. Consequently,  t h e  d e c i s i o n  was made t o  shu t  

down ope ra t  i o n  of t h e  a c c e l e r a t o r s  and t e r m i n a t e  

a c c e l e r a t o r - r e l a t e d  r e s e a r c h  and development e f f o r t s  

f o r  a pe r i od  of about seven  weeks, from mid-August t o  

t h e  end of September, t he r eby  f r e e i n g  a l l  c y c l o t r o n  

o p e r a t i o n s  and maintenance s t a f f ,  a s  w e l l  a s  r e s ea r ch  

suppo r t  t e c h n i c i a n s ,  f o r  work on t h e  spec t rome te r  

i n s t a l l a t i o n  p r o j e c t .  

r h i s  concen t r a t i on  of labora tory-wide  r e sou rce s  

t u rned  out  t o  be very  e f f e c t i v e  and product ive .  A major 

p o r t i o n  of t h e  o v e r a l l  spec t rome te r  i n s t a l l a t i o n  e f f o r t  

was i n  f a c t  completed du r ing  t h e s e  h e c t i c  seven  weeks, 

d e s p i t e  d i s r u p t i o n s  and inconveniences  r e s u l t i n g  from 

b u i l d i n g  a s b e s t o s  containment work going on a t  t h e  same 

t ime.  I n  p a r t i c u l a r ,  most of t h e  l a r g e  and 

manpower-intensive jobs such  a s  i n s t a l l a t i o n  of 

s h i e l d i n g  w a l l s ,  s e r v i c e s ,  t r a c k s ,  K 6 0 0  c a r r i a g e  and 

most of t h e  BL8 hardware was completed,  i n c l u d i n g  t h e  

d i sman t l i ng ,  removal and r e i n s t a l l a t  i o n  of t h e  

vene rab l e  QDDM spec t rome te r  magnet system a s  a beam 

p r e p a r a t i o n  sys tem i n  t h e  new beam l i n e  BL8. 

The K 6 0 0  d i p o l e  magnet suppor t  and a l ignment  

e lements  were i n s t a l l e d  on t h e  c a r r i a g e  and t h e  d i p o l e  

bottom yoke p l a t e s  put  i n  p lace .  A f t e r  p r e l im ina ry  

o p t i c a l  al ignment of t h e s e  magnet yoke p i e c e s  r e l a t i v e  

t o  each o t h e r  and t o  t h e  t a r g e t  c e n t e r  ( u s ing  p r e c i s e  

magnet f a b r i c a t i o n  j i g  p l a t e s  i n c o r p o r a t i n g  a p p r o p r i a t e  

f  i d u c i a l s )  , t h e  f i r s t  assembly of t h e  two K 6 0 0  d i p o l e  

magnets, complete w i th  vacuum chambers and p o l e t i p  

a s s emb l i e s  i n c o r p o r a t i n g  a l l  shims,  po l e f ace  c o i l s  and 

a n t  i - s c a t t  e r  b a f f l e s  , took p l ace  i n  e a r l y  October.  

A f t e r  chamber evacua t i on  and e x t e n s i v e  vacuum l e a k  

t e s t i n g ,  t h e  magnets were reassembled wi thout  vacuum 

chambers f o r  f i n a l  o p t i c a l  al ignment wh i l e  minor 

reweld ing  of a seam i n  one of t h e  aluminum vacuum 

chambers t o  c l o s e  a pin-hole l e ak  w a s  c a r r i e d  ou t .  The 

f i n a l ,  p r e c i s e  al ignment and l e v e l i n g  of t h e  K 6 0 0  

d i p o l e s ,  u s ing  f i d u c i a l s  i n t e g r a l  t o  t h e  po l e  t i p s ,  was 

completed i n  December. I n  p a r a l l e l  w i th  t h e  main magnet 

assembly,  t h e  mechanical  assembly of t h e  K 6 0 0  " f r o n t  

end" sys tem ( t h e  so l i d - ang l e  d e f i n i n g  a p e r t u r e s  and 

hexapole and quadrupole magnets)  on i t s  own sub£ rame 

was c a r r i e d  ou t  of £- l ine .  Assembly of t h e  l a r g e ,  

unconvent iona l  en t r ance  quadrupole /mul t ipole  magnet 

(whose s t e e l  yoke had been f a b r i c a t e d  in-house) was 

h e l d  up by l a ck  of c o i l s  and s p e c i a l l y  contoured  po l e  



t i p s  which s u f f e r e d  cons ide r ab l e  f a b r i c a t  i on  de l ays  by 

o u t s i d e  vendors and were not  d e l i v e r e d  t o  IUCF u n t i l  

mid-December ( po l e  t i p s )  and l a t e  January  1986 ( c o i l s ) .  

Design and in-house f a b r i c a t i o n  of t h e  l a r g e ,  

mul t i - foca l -p lane  vacuum box connect ing  t h e  foca l -p lane  

d e t e c t o r s  t o  t h e  d i p o l e  e x i t  p o r t ,  which had t o  awai t  

t h e  outcome of f i n a l  ray-t  r a c e  c a l c u l a t i o n s  w i t h  t h e  

a c t u a l  (measured) magnetic f i e l d s  t o  e s t a b l i s h  t h e  

c o r r e c t  foca l -p lane  l o c a t i o n s ,  was r e c e n t l y  completed. 

The o ld  QDDM t a r g e t  chamber, which w i l l  s e r v e  a s  an  

i n t e r i m  t a r g e t  chamber f o r  t h e  K600 spec t rome te r ,  was 

redes igned  and a new chamber mounting system f o r  

a d a p t a t i o n  t o  t h e  new spec t rome te r  hub has  been 

f a b r i c a t e d .  A de s ign  f o r  a new, dua l  s l id ing-band 

chamber s u i t a b l e  f o r  s imul taneous  u se  of both K600 and 

K300 spec t rome te r s  has been c a r r i e d  out  by an  o u t s i d e  

de s ign  f i r m  under c o n t r a c t  wi th  t h e  U n i v e r s i t y  of 

Mary land .  

As of t h i s  w r i t i n g  (mid-February 1986) t h e  s t a t u s  

of t h e  mechanical ,  e l e c t r i c a l  and vacuum systems f o r  

t h e  K600 spec t rome te r  can be summarized a s  fo l lows:  

t h e  dua l  d ipo l e  magnet assembly is i n  p l ace  and a l i g n e d  

on i t s  motor-driven c a r r i a g e ;  t h e  main vacuum system 

(from d i p o l e  one e n t r a n c e  t o  t h e  f o c a l  p l ane )  i s  

i n s t a l l e d  and vacuum l e a k  t e s t e d ;  i n s t a l l a t i o n  of two 

turbo-molecular  pumping s t a t i o n s  i s  underway. Se rv i ce  

connect ions  from t h e  c e n t r a l  overhead d i s t r i b u t i o n  

p o i n t  t o  t h e  spec t rome te r  magnets a r e  i n  p rog re s s .  The 

BL8 l e g  i n  t h e  beam swinger a r e a  up t o  t h e  neut ron  

s h u t t e r  i n  t h e  s h i e l d  w a l l  s e p a r a t i n g  swinger and 

spec t rome te r  a r e a s  is e s s e n t i a l l y  complete ( awa i t i ng  AC 

power t o  vacuum pumps); a l l  magnetic e lements  i n  t h e  

remainder of BL8 up t o  t h e  spec t rome te r  t a r g e t  chamber 

a r e  i n  p lace .  A f t e r  some remachining of t h e  t a r g e t  

chamber i t s e l f  is completed,  t h e  chamber assembly can 

be mounted on t h e  c e n t r a l  hub. The K600 e n t r a n c e  

quadrupole  is now f u l l y  assembled i n  p r e p a r a t i o n  f o r  

immediate f i e l d  mapping and shimming; i t s  suppo r t  frame 

w i th  t h e  r e s t  of t h e  f ront -end  hardware i s  ready  f o r  

mounting on t h e  K600 c a r r i a g e .  Water and AC power 

d i s t r i b u t i o n  is n e a r l y  complete;  a l l  DC power s u p p l i e s  

(except  f o r  a new mul t i -channel  quadrupole  magnet 

supply  j u s t  r e c e i v e d )  a r e  i n s t a l l e d  and powered. Much 

of t h e  microcomputer - in te r faced  c o n t r o l s  hardware and 

c a b l i n g  is i n  p l ace .  A l l  spec t rome te r  room s h i e l d i n g  

( excep t  f o r  a few w a l l  b locks  o u t s i d e  t h e  n o r t h  

b u i l d i n g  w a l l )  has  been i n s t a l l e d  s o  t h a t  work i n  t h e  

spec t rome te r  a r e a  can proceed wh i l e  beam swinger 

exper iments  a r e  i n  p rog re s s .  

Based on our  p r e s e n t  b e s t  e s t i m a t e s  f o r  

comple t ion  of t h e  remaining i n s t a l l a t i o n  t a s k s ,  some 

beam time has  been r eques t ed  f o r  l a t e  A p r i l  1986 f o r  

f i r s t  t e s t s  of BL8 o p e r a t i o n ,  and f o r  May f o r  i n i t i a l  

K600 magnet t e s t s  w i th  beam on t a r g e t .  

I n i t i a l  o p e r a t i o n  of t h e  K600 spec t rome te r  f o r  

exper iments  w i th  e x t e r n a l  beam dump w i l l  no t  be 

p o s s i b l e  f o r  s c a t t e r i n g  ang l e s  s m a l l e r  t han  about  

12.5'. The s p e c i a l  "small-angle mode" (which w i l l  a l l ow  

o p e r a t i o n  a t  ang l e s  a s  sma l l  a s  4.5' w i t h  t h e  d i r e c t  

beam proceding  t o  t h e  e x t e r n a l  dump) r e q u i r e s  a s p e c i a l  

septum magnet and a d d i t i o n a l  trimming of t h e  K600 

e n t r a n c e  quadrupole ;  t h e  de s ign  f o r  t h i s  mode cannot 

proceed u n t i l  t h e  quadrupole  f i e l d  measurements and 

r e q u i s i t e  r ay - t r a ce  c a l c u l a t i o n s  through t h e  magnet 

sys tem l e a d i n g  t o  an  a c c e p t a b l e  f o c a l  image have been 

made. The p r e s e n t  K600 magnet des ign  a l l ows  f o r  d i r e c t  

beam passage  i n t o  and through t h e  d i p o l e s  a t  very  sma l l  

ang l e s ,  however. 

Some p rog re s s  has  a l s o  been made i n  r e c e n t  months 

on t h e  K300 magnet. Henry Chen, on l e ave  from Maryland, 

spen t  cons ide r ab l e  t ime and e f f o r t  a t  IUCF c a r e f u l l y  

mapping t h e  K300 d i p o l e  f i e l d  i n  p r e p a r a t i o n  f o r  



magnetic shim des ign  c u r r e n t l y  underway a t  Maryland. 

These shims w i l l  be f a b r i c a t e d  and i n s t a l l e d  i n  t h e  

magnet f o r  remapping and shim f i n e  t un ing  i n  l a t e  

s p r i n g  o r  e a r l y  summer of 1986, c o n s i s t e n t  w i th  

a v a i l a b i l i t y  of t he  X-Y magnet mapper (which i n  t h e  

nea r  f u t u r e  w i l l  be used e x t e n s i v e l y  i n  t h e  Cooler  

b u i l d i n g  f o r  r i n g  d i p o l e  mapping) and manpower h e l p  

from Maryland. The K300 suppor t  c a r r i a g e  w i th  wheel and 

d r i v e  assembl ies  and magnet al ignment mounts is i n  

house,  a s  a r e  t h e  d i p o l e  vacuum chamber and a l l  

components of t h e  l a r g e  e n t r a n c e  quadrupole.  The magnet 

turn-over f i x t u r e  e x i s t s  and t h e  procedure  f o r  s a f e l y  

r o t a t i n g  t h e  assembled K300 d i p o l e  from i t s  h o r i z o n t a l  

assembly p o s i t i o n  t o  i t s  v e r t i c a l  o p e r a t i n g  p o s i t i o n  

has  been worked ou t .  The only  major p i e c e  of K300 

equipment remaining t o  be f a b r i c a t e d  is t h e  super-  

s t r u c t u r e  f o r  a  work p l a t fo rm  around t h e  foca l -p lane  

r eg ion  ( f o r  which an  eng inee r i ng  de s ign  a l r e a d y  

e x i s t s ) .  It is thus  p r i m a r i l y  t h e  l a ck  of t e c h n i c a l  

manpower a v a i l a b l e  f o r  non-Cooler development which 

p r even t s  us  from proceding  wi th  t h e  K300 i n s t a l l a t i o n  

du r ing  t h e  l a t t e r  h a l f  of 1986. 

Focal-Plane E l e c t r o n i c s  - D. DuPlant i s  

The e f f o r t  t o  c o n s t r u c t  t h e  foca l -p lane  p ro to type  

sys tem cont inued  du r ing  1985. As t h i s  e f f o r t  is j u s t  

one of s e v e r a l  p r o j e c t s  under taken  by t h e  d a t a  

a c q u i s i t i o n  group, p rog re s s  has been d i f f i c u l t  . 
However, t h e  goa l  of having a  s u b s e t  of t h e  p ro to type  

e l e c t r o n i c s  sys tem ready by t h e  f a l l  of 1985 was 

achieved .  The p r e a m p l i f i e r s  and f ront -end  e l e c t r o n i c s  

have been t e s t e d  and w i l l  be used w i th  an  MBD CAMAC 

sys tem on t h e  VAX 750. Meanwhile, t he  f a s t  readout  

system c o n t r o l l e r  and p roce s so r  b u f f e r s  w i l l  be 

des igned  and t e s t e d  o f f - l i n e .  

The de s ign  f o r  t h e  32-way ECL inpu t  m u l t i p l e x e r s  

was completed. The m u l t i p l e x e r  p rov ide s  a  five-way 

i n t e r l e a v e  f a c t o r  f o r  t h e  chamber p r eamp l i f i e r s .  

Because we a r e  u s ing  t h e  LeCroy 4201 f a s t  encoding TDC 

($3500 pe r  channe l ) ,  t h e  co s t  per  wire  i s  kep t  reason- 

a b l e  by p rov id ing  f a s t  mu l t i p l exe r /w i r e  encoder read- 

ou t .  The module des ign  is conven t i ona l  ECL l o g i c ,  but  

i t  involved  working w i th  PC des ign  t e chn iques  not  used 

i n  our l a b  be fo r e ;  c o n s t r u c t i o n  of a  f o u r  l a y e r  board 

i n  a  CAMAC module was necessary .  IBM PC computer s o f t -  

ware de s ign  t o o l s  provided  impor tan t  suppo r t  f o r  t h e  

p r o j e c t .  A hand-wired p ro to type  was c o n s t r u c t e d  and 

t hen  t h e  f i n a l  de s ign  s e t  t o  a  p r i n t e d  c i r c u i t  board 

(PCB). T h i r t e e n  PCB p ro to types  were c o n s t r u c t e d  and 

t e s t e d ,  and only  two minor des ign  f l aws  were 

d i s cove red .  

The power system f o r  t h e  e n t i r e  foca l -p lane  was 

purchased and assembled.  I n  a n  e f f o r t  t o  i n c r e a s e  t h e  

r e l i a b i l i t y  of t h e  o v e r a l l  system, a l l  v o l t a g e s  w i l l  be 

monitored and a  computer i n t e r r u p t  gene ra t ed  i f  any 

p r e a m p l i f i e r  o r  CAMAC v o l t a g e  exceeds s p e c i f i c a t i o n s .  

A p ro to type  of t h e  moni tor ing  module has  been des igned  

and t e s t e d .  

An ana log  t h r e s h o l d  c o n t r o l  module has  been 

des igned  and a  p ro to type  cons t ruc t ed .  The module 

p rov ide s  computer c o n t r o l  of t h e  t h r e s h o l d  c o n t r o l  

v o l t a g e  f o r  t h e  LeCroy 2735B p r e a m p l i f i e r  modules. A 

s e p a r a t e  channel  is provided f o r  each  preamp s o  t h a t  

remote e f f i c i e n c y  matching is p o s s i b l e  a c r o s s  t h e  

chamber . 
An o f f - l i n e  preamp t e s t e r  CAMAC module has  been 

des igned  and cons t ruc t ed .  It provides  a  means f o r  

closed-loop v e r i f i c a t i o n  of t h e  proper  o p e r a t i o n  of 

each  16-channel preamp. When used i n  con junc t i on  w i th  

t h e  t h r e s h o l d  module, v a r i a t i o n s  from hyb r id  t o  hyb r id  



(each  preamp has f o u r ) ,  may be minimized by a  s imple  

computerized matching process .  

An on-l ine preamp t e s t  p u l s e  module has been 

des igned  and a  p ro to type  is n e a r l y  f i n i s h e d .  The 

module w i l l  make i t  f e a s i b l e  t o  provide  p e r i o d i c  

on-l ine t e s t i n g  f o r  each wire  channel .  

A commercial computer -cont ro l led  h igh  vo l t age  

power supply  system has  been purchased f o r  t h e  d r i f t  

chambers. The supply ,  a  B e r t r a n  B-Hive, provides  a  

c u r r e n t  l i m i t e d ,  v o l t a g e  r e g u l a t e d  ou tpu t  t h a t  is 

computer c o n t r o l l e d .  The u n i t  s u p p l i e s  a  programmed 

ramp up, a s  w e l l  a s  a  programmed over -cur rent  t r i p .  

The u n i t  w i l l  be remote ly  programmed v i a  an  RS-232 

s e r i a l  p o r t  from a  CAMAC module. 

A s imple  CAMAC remotely-programmed de l ay  module 

h a s  been des igned  and a  p ro to type  b u i l t .  The module 

p rov ide s  f o r  trimming of t h e  o v e r a l l  e l e c t r o n i c s  t iming  

by computer c o n t r o l .  

An odd-even d i s c r i m i n a t o r  c i r c u i t  copied from one 

used a t  Los Alamos has  been con t ruc t ed  f o r  t h e  "Y" 

p o s i t i o n  chamber. The dev i ce  w i l l  be used t o  r e s o l v e  

t h e  odd-even w i r e  p o s i t i o n  readout  ambiguity.  

The e n t i r e  sys tem,  a s  de sc r i bed  above, has been 

ready t o  t e s t  wh i l e  awa i t i ng  comple t ion  of t h e  d r i f t  

chambers. I n i t i a l l y ,  a  s i n g l e  chamber w i l l  be read  ou t  

w i th  an  MBD p roces so r .  The MBD w i l l  l i m i t  t h e  event  

r a t e  t o  about  1 kHz, but f o r  i n i t i a l  t e s t i n g  speed is 

no t  a  c r i t i c a l  f a c t o r .  Meanwhile, t h e  de s ign  has  

n e a r l y  been completed f o r  t h e  high-speed readout  CAMAC 

c o n t r o l l e r .  The c o n t r o l l e r  is a  micro-programmed 

p roce s so r  p rov id ing  a  400 nanosecond CAMAC cyc l e .  The 

dev i ce  has  an  i n t e r n a l  p i p e l i n e d  a r c h i t e c t u r e  a l ong  

w i th  a  s t r a i g h t f o r w a r d  i n s t r u c t i o n  s e t .  P ro to type  

c o n s t r u c t i o n  i s  expec ted  t o  begin w i t h i n  t h e  month. 

K600 Wire Chambers - K. So lbe rg  

Due t o  t h e  inconvenience  a s s o c i a t e d  w i th  t h e  

a s b e s t o s  t r e a tmen t ,  t h e  s chedu l e  f o r  t h e  p r o t o t y p e  

chambers has been de layed .  Nonethe less ,  t h e  chambers 

have been des igned ,  t h e  x-plane c leaned  and assembled,  

and s i g n a l s  observed.  Once t h e  chamber is p l a t eaued ,  

beam t e s t s  w i l l  begin.  

The p ro to type  chamber w i l l  be s i ng l e -w i r e  readout  

i n s t e a d  of t h e  de l ay - l i ne  t ype  r e p o r t e d  i n  l a s t  y e a r ' s  

annual  r e p o r t . l  A l l  of t h e  f i r s t - o r d e r  c o r r e c t i o n s  i n  

t h e  K600 can be made wi th  t h e  i n fo rma t ion  a v a i l a b l e  

from t h e  x-prototype.  

The p r i n t e d  c i r c u i t  l ayou t  f o r  t h e  y-chamber is 

p r e s e n t l y  be ing  des igned .  The y-chamber w i l l  u s e  

odd-even a m p l i f i e r s  f o r  de t e rmin ing  which s i d e  of t h e  

s e n s e  w i r e  t h e  p a r t i c l e s  c ro s sed  t h e  d r i f t  The 

d e t e c t o r  s t a c k  i s  a l s o  be ing  des igned  s o  t h a t  t h e r e  

w i l l  be a  p a i r  of s t agge red  y-chambers i n s t e a d  of a  

s i n g l e  y-chamber pe r  s t a c k .  Th i s  p a i r  of s t a g g e r e d  

y-chambers w i l l  be used t o  s o r t  ou t  t h e  l e f t - r i g h t  

ambigui ty  independent of t h e  odd-even c i r c u i t .  Th i s  

redundance w i l l  i n s u r e  t h a t  u n a n t i c i p a t e d  problems w i th  

t h e  odd-even c i r c u i t  w i l l  no t  s low up e f f o r t s  t o  make 

t h e  foca l -p lane  sys tem o p e r a t i o n a l .  Once t h e  odd-even 

c i r c u i t  is working p rope r ly  t h e  second y-plane w i l l  be 

removed from t h e  d e t e c t o r  c o n f i g u r a t i o n .  

A d r i f t - v e l o c i t y  moni tor ,  modeled a f t e r  a  monitor 

used on t h e  HRS a t  S L A C , ~  is being developed f o r  

measuring t h e  d r i f t  v e l o c i t y  of e l e c t r o n s  i n  t h e  

chamber gas.  Th i s  monitor w i l l  be used t o  survey  t h e  

gas e x i t i n g  t h e  d r i f t  chambers. The d a t a  from t h e  

v e l o c i t y  monitor w i l l  be read  i n t o  t h e  computer a l ong  

w i t h  t h e  o t h e r  d a t a  from t h e  foca l -p lane  system. I n  

t h e  event  t h a t  t h e  gas becomes contaminated  du r ing  
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