
Around the Laboratories 

supercr i t ical hel ium is carr ied in a 
stainless steel pipe, 1.77 inches in 
diameter, surrounded by a vacuum. 
Next comes a supercooled l iquid 
ni t rogen shield at minus 31 5°F and 
several more vacuum spaces. The 
total outs ide d iameter of the tube is 
more than six inches. 

The temperature of the hel ium is 
minus 450°F . During the test , d rop
lets took twe lve hours to move f rom 
the A1 bui lding to the A 2 bui lding. A 
droplet of hel ium w a r m e d up by 
20°F and a droplet of n i t rogen by 
1 0°F in passage. 

The next steps are to extend the 
line to the A 3 bui ld ing, then to the 
nearby Central Hel ium Liquefier Fa
cil ity, and back to the A 4 bui lding. 
The system has been designed so 
that despite any fai lure in the line 
(when a segment around the ring is 
'lost") the sys tem wi l l cont inue to 
operate unaffected. 

A t present, three refr igerators are 
running and t w o compressors are 
operat ional . The A1 refr igerator 
cooled the str ing of 2 5 supercon
duct ing magnets in the A1 tunnel 
that were used in an early test of the 
superconduct ing sys tem. The A 2 
refr igerator is being used to cool a 
str ing of for ty superconduct ing mag 
nets in the A 2 tunnel . These 
magnets and their associated cryo
genic system are n o w undergoing 
tests. The B1 refr igerator provides 
the l iquid hel ium that cools the str ing 
of t w e n t y magnets in the B 1 2 test 
faci l i ty. 

CERN 
Successful tests 
of argon chamber 
Bubble chambers refuse to die. This 
detect ion technique, wh i ch has 
poured out such a colossal amoun t 
of beaut i fu l physics data over the 
past f e w decades, looked like being 
superseded by the improv ing abi l i 
t ies of electronic detectors w i t h their 
addi t ional advantages of select iv i ty 
and rapid data tak ing rates. But 
bubble chambers are bouncing back 
in hybrid systems and rapid cycl ing 
versions. There are new develop
ments in associated techniques such 
as holography (see June issue, page 
154) and recently there was a 
successful demonst ra t ion at CERN 
of the use of argon as the chamber 
l iquid. A rgon has several interest ing 
propert ies wh ich might be exploi ted 
over the next f e w years. 

Particle tracks recorded in an argon bubble 
chamber for the first time at the CERN SPS. 
The use of this bubble chamber liquid has some 
very interesting advantages. 

The idea of using argon had been 
proposed several t imes in the past 
but it is bel ieved that the recent tests 
in a pion beam at the SPS are the 
f i rst ever to show that part icle t racks 
can be obta ined in argon. Simi lar 
results we re also achieved in 
n i t rogen and in argon-n i t rogen mix
tures. The bubble chamber specia l 
ists involved were G. Harigel, 
G. Linser and F. Schenk. 

The use of argon could a l low more 
in format ion to be d rawn f rom the 
interact ion region (rather than f rom 
outs ide the bubble chamber w i t h 
surrounding electronics as in the 
usual hybr id systems). For example, 
in t roducing w i res into the chamber 
vo lume for charge col lect ion w o u l d 
give calor imeter type in format ion. 
Immed ia te data on the energy 
content of hadron or e lec t romag
netic showers could thus be ob 
ta ined as we l l as the visual in fo rma
t ion f r o m the bubble chamber 
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Total cross-section differences in pure spin 
states extracted from experiments with 
polarized beams and polarized targets at 
the Argonne Zero Gradient Synchrotron. 

picture. (This is now being tr ied at 
CERN.) There is also the possibil i ty 
of measuring the relativistic rate of 
rise of ionization and thus identi fy ing 
high momen tum particles w i th the 
help of bubble count ing. 

Liquid argon is an appropriate 
scint i l lator material and the fast 
signal of the scinti l lat ion light when 
events occur could be picked up by 
external photomult ip l iers to tr igger 
the taking of a photograph. Argon 
has the advantages of being cheap, 
of being an inert gas and of being 
cooled to the necessary temperature 
condit ions (around 130 K) by liquid 
ni trogen. A much smaller vo lume 
swing is required than w i t h the usual 
heavy liquids in order to become 
sensit ive for track format ion. The 
expansion system can thus be rather 
similar to the types used in hydrogen 
bubble chambers. 

Pictures were obtained at CERN 
w i th pure argon using a 2.7 I test 
chamber. The track qual i ty was 
excellent and control of chamber 
condit ions was easy. The results 
w i th a rgon/n i t rogen mixtures 
showed that it wou ld be possible to 
adapt chamber propert ies to par t icu
lar requirements concerning radi
at ion lengths as is already done w i th 
hydrogen /neon mixtures. If the tests 
cont inue to be successful, then 
much larger argon bubble chambers 
could soon appear on the scene. 

ARGONNE 
Results on 
dibaryon states 
One of the more interest ing experi
mental results to come out of the last 
days of the polarized beam pro
gramme at the Argonne Zero Gra
dient Synchrotron was the large 
energy dependence in proton-proton 
total cross-section difference in pure 
longitudinal spin states (see October 

issue 1 9 7 7 , page 330,and October 
1 9 7 8 issue, page 3 4 7 ) measured by 
the Argonne polarized target group. 
Together w i th data on the cross-
section in transverse spin states 
(from Michigan / Argonne / St. 
Louis and Rice / Houston groups) 
and measurements of polarization 
and spin correlations in elastic scat
ter ing (by several experimental 
groups), this has led to interpreta
t ions regarding dibaryon reson
ances. This interpretat ion has been 
supported by some proton-proton 
phase-shift analyses and other kinds 
of evidence, both experimental and 
theoret ical. 

The existence of isospin one diba-
ryons suggests the existence of s imi 
lar isospin zero states and indeed 
some MIT 'bag-model ' calculat ions 
predict many such states. The meas
urement of the total cross-sect ion 
dif ference in pure spin states for 
proton-neutron interactions gives in
format ion on both isospin one and 
isospin zero states. The isospin zero 
channel is free of nucleon-lambda 
product ion so that the interpretat ion 
of the results is simpl i f ied. 

During 1 9 7 8 and 1 9 7 9 , the polar
ized target group at the ZGS meas
ured the total cross-section differ
ence in longitudinal spin states for 
proton-deuteron interact ions w i th a 
polarized beam and polarized deute-
ron target. This appears to be the 
most viable way at present to obtain 
the informat ion on proton-neutron 
interact ions since polarized neutron 
beams of the required intensity and 
energy are not easily produced. 

Final analysis is almost complete 
and prel iminary results are available. 
There are compl icat ions in extract
ing the proton-neutron data f rom the 
deuteron target results (including 
spin-dependent Glauber correc
t ions, the signif icant real parts of the 
ampl i tudes. Coulomb nuclear inter
ference, Fermi mot ion, the deuteron 

D wave, as wel l as the rapid energy 
dependence of various ampli tudes). 
The cross-sect ion difference in the 
proton-deuteron results show a 
smoo th energy dependence c o m 
pared to the proton-proton results. 
The structure for isospin zero is 
essentially a reflection of the struc
ture in the proton-proton results. The 
Argonne group was able to recheck 
their measuremen t during the pro
ton-deuteron runs: because their 
target contained both protons and 
deuterens wh ich could be selectively 
depolarized. 

Data taken by a Rice group just 
before the shu tdown of the ZGS on 
proton-deuteron interactions in 
transverse spin states wi l l help to 
determine the spin singlet ampl i 
tudes but many different types of 
data wi l l be needed to pursue all the 
quest ions raised by this part of the 
spin physics programme of the 
ZGS. 
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