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BROOKHAVEN 
End of bubble 
chamber era 
T h e 7 f o o t bubb le c h a m b e r on t h e 
A l t e r n a t i n g Grad ien t S y n c h r o t r o n at 
B r o o k h a v e n has c o m e t o a s u d d e n 
end . On 1 8 J a n u a r y a v a c u u m leak 

?popped a neu t r i no e x p e r i m e n t w i t h 
he c h a m b e r f i l led w i t h d e u t e r i u m 

fo r a B r o o k h a v e n / T o h o k u co l l abo ra ­
t i o n . T h e c h a m b e r w a s w a r m e d to 
r o o m t e m p e r a t u r e and t he leak w a s 
f o u n d t o be due to a c rack t h r o u g h 
t h e c h a m b e r w a l l w h e r e a large 
f l ange w a s w e l d e d t o t h e c h a m b e r 
body . 

T h e f l ange secu red t h e cover t o an 
i n s t r u m e n t a t i o n por t at t h e t o p of t h e 
c h a m b e r . T h e c rack w a s abou t 4 0 
c m long and pene t ra ted c o m p l e t e l y 
t h r o u g h t h e 1.6 c m th i ck s ta in less 
s tee l w a l l . S ince t h e w e l d had been 
poor ly done by a c o m m e r c i a l s u p ­
plier, it w a s fe l t t h a t t he on ly a c c e p t ­
able repair w a s t o m a c h i n e t h e 
f l ange c o m p l e t e l y ou t and w e l d in 
• | ne of p roper des ign . U n f o r t u n a t e l y 
* is w a s a larger j o b t h a n cou ld be 
c o m p l e t e d be fo re t h e s c h e d u l e d end 
of t h e e x p e r i m e n t and , w i t h t h e 
I S A B E L L E pro jec t p ress ing its need 
fo r m o s t of t he peop le on the c r e w , 
t h e c h a m b e r w a s shu t d o w n fo r 
g o o d . 

The c h a m b e r w a s l oca ted in t he 
neu t r i no b e a m . The f i rs t t racks w e r e 
seen in M a y 1 9 7 3 and t h e f i rs t 
phys ics p ic tu res w e r e t a k e n in 
N o v e m b e r of t ha t year w i t h a f i l l ing 
o f hyd rogen . In t yp i ca l bubb le c h a m ­
ber f ash ion , t h o s e ear l iest p ic tu res , 
t a k e n m o r e in t h e sp i r i t of c h a m b e r 
t e s t i n g t h a n phys ics p r o d u c t i o n , 
c o n t a i n e d t h e f i rs t o b s e r v a t i o n of 
' naked c h a r m ' (see Ap r i l 1 9 7 5 issue, 
page 1 0 8 ) . The s e c o n d c lear e x a m ­
ple f o u n d in th is c h a m b e r appea red 
on ly a half m i l l i on p ic tu res later (see 
M a r c h 1 9 7 9 issue, page 1 1 1 ) . 

The 7 foot bubble chamber at Brookhaven 
under construction in 1969. The chamber's 
life has now come to an end. 

(Photo Brookhaven) 

T h e c h a m b e r t o o k a to ta l of 3.9 
mi l l i on p i c tu res du r i ng its seven-year 
l ife and it w a s expanded 6.7 mi l l i on 
t i m e s . A l i t t le over half the p ic tu res 
w e r e in d e u t e r i u m , a th i rd in n e o n -
h y d r o g e n m ix tu res and a b o u t t e n per 
cen t in h y d r o g e n . T h i r t y - o n e s e p a ­
rate c o o l d o w n s w e r e m a d e to 
ach ieve th is , w i t h nine of t h e m 
a i m e d at eng inee r ing data only, and 
t w e n t y - t w o fo r phys ics . A l t h o u g h 
t h e ave rage n u m b e r of p ic tu res per 

c o o l d o w n w a s a b o u t 1 7 5 t h o u s a n d , 
t h e range s t r e t c h e d f r o m zero t o 1.2 
m i l l i on . The re in lies t he s tory of t h e 
bubb le c h a m b e r add ic t — t h e h ighs 
are so h igh and t h e l o w s so low. 

Th is b r ings t he bubb le c h a m b e r 
era at B r o o k h a v e n to a c lose. F r o m 
the 6 inch in 1 9 5 7 t h r o u g h the 2 0 , 
3 0 , 3 1 and 8 0 inch c h a m b e r s t o t he 
7 foo t , Ralph S h u t t w a s t he d r i v ing 
fo rce . He and m a n y of t hose w h o 
w o r k e d w i t h h im t h r o u g h t h o s e 
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Construction of the IPNS-I beamline and 
target shield is progressing rapidly at 
Argonne to provide unique facilities for 
research with neutron beams. Shown here 
is the steel tank which will enclose the 
target plus some of the proton beamline 
shielding. The final steering magnet will 
direct the beam either at a neutron scattering 
target or a radiation damage target through 
one of the two holes in the front of the tank. 

(Photo Argonne) 

years have already t h r o w n t h e m ­
selves into the ISABELLE fray, 
where a good deal of w h a t was 
learned in bubble chambers is i m m e ­
diately appl icable. 

ARGONNE 
Accelerator for 
neutron research 
The s h u t d o w n of the Zero Gradient 
Synchro t ron was not as sad an event 
for scient ists involved w i t h the 
Intense Pulsed Neut ron Source as it 
w a s for those involved in polarized 
pro ton physics. The neutron en thu ­
siasts are n o w able to get ful l use of 
the linear accelerator, wh i ch had 
been t ime-shared be tween the ZGS 
and their neutron source. 

The Rapid Cycl ing Synchro t ron , 
RCS, former ly k n o w n as Boos te r - l l , 
since it w a s initially in tended to 
increase ZGS intensi t ies, is current ly 
d i rect ing its pro ton beams at a ura­
n ium target being used as a spal la­
t ion neutron source by the proton 
faci l i ty, k n o w n as Z ING-P ' , for neu­
t ron beam research. S h u t d o w n of 
the ZGS meant an immed ia te 5 0 per 
cent increase in the available proton 
beam intensity f r o m the previous 1.5 
j iA intensity for Z ING-P ' neutron 
product ion. A n increase of 3 0 0 per 
cent is expected soon w h e n temper ­
ature constra ints on target operat ion 
are removed, mak ing it possible to 
increase the operat ing f requency of 
the RCS f rom 10 to 3 0 Hz. Z ING-P ' 
w i l l have f ive or six more mon ths of 
operat ing t ime before being shut 
d o w n in preparat ion for sw i t ch ing to 
a new target and exper imenta l area 
being bui l t in one of the fo rmer ZGS 
exper imenta l areas. 

The new faci l i ty, k n o w n as IPNS- I , 
is scheduled to begin operat ion in 
Apr i l 1 9 8 1 and it w i l l be a nat ional 
faci l i ty for the study of condensed 
matter . Init ial const ruc t ion is being 

carr ied out under a $ 6.4 mi l l ion 
cont rac t f rom the Depar tment of 
Energy; Congress has just approved 
another $ 2.4 mil l ion for an IPNS 
Upgrade Project. Init ial operat ion is 
expected to provide 2 x 1 0 1 2 protons 
per pulse at an energy of 5 0 0 M e V 
w i t h a 3 0 Hz repet i t ion rate. This wi l l 
p roduce a usable thermal neutron 
f lux equivalent to that f r om a 
med ium flux reactor, but w i l l p ro­
duce a usable epi thermal neutron 
flux greater than that available at any 
reactor in the wor ld . This is expected 
to open up areas of research hi therto 
not feasible w i t h reactor neutron 
sources. 

Efforts are already being made to 
exceed these per formance levels by 
increasing the beam energy and 
repet i t ion rate. It is expected tha t the 
RCS may eventual ly be able to 
produce higher energy protons, 
maybe up to 6 0 0 MeV, at 4 5 Hz w i t h 
an intensi ty greater than 2 x 1 0 1 2 

protons per pulse. Many f o r m e r Z G S 
staff have come f rom Divis ions 
involved w i t h the CP-5 reactor 
wh i ch shut d o w n a f ew days befoif. 
the ZGS. 

Const ruc t ion for IPNS-I began in 
the s u m m e r of 1 9 7 9 w i t h the pour­
ing of the massive reinforced c o n ­
crete slab t o suppor t the shielding of 
the proton t ranspor t sys tem. 

Z i rca loy-c lad uran ium discs wi l l be 
used as the neut ron-generat ing tar­
get for IPNS- I , giv ing about f i f teen 
neutrons per incident 5 0 0 M e V 
pro ton. The neutrons wi l l be moder­
ated by hydrogen-bear ing mater ia ls 
w h i c h are sur rounded by bery l l ium 
ref lectors to reduce neutron leakage. 
The ref lectors wi l l be decoupled 
f r om the moderators by thermal 
neutron absorbers such as boron or 
cadm ium to preserve the t ime- reso­
lut ion of the pulse. Twe lve neutron 
beam tubes have been provided for 
neut ron-scat ter ing ins t ruments . 
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