
7. The DISC Cherenkov counter after its removal 
from the test beam. The large vessel of the 
counter is mounted on wheels and the photo-
multipliers are located to the right in the photo­
graph. On the top is a smaller tube housing a 
precision refractometer. The whole counter is 
thermally isolated in a foam-lined box. 

2. The special chromatic corrector of the DISC 
counter is a triplet lens consisting of elements of 
fused silica and sodium chloride mounted in a 
barrel of invar. 

l i teral ly passes underneath the Franco-
Swiss frontier, the important t ech ­
nological aspects w i l l be h igh l igh ted , 
ment ion w i l l be made of const ruc t ion 
w i t h i n strict budget l imits to a f ixed 
t ime schedule and of the measures to 
ensure envi ronmental pro tect ion, etc. 

DISC ~~ 
ready for 
Atlantic crossing 
A high resolut ion dif ferent ial Cheren­
kov counter, bui l t by a comb ined 
team f rom Data Handl ing and Nuclear 
Physics Divisions has passed its beam 
tests at the CERN PS and is n o w 
being sh ipped to the Nat ional Acceler­
ator Laboratory, Batavia. 

The counter is of the ' D I S C type 
(descr ibed in vo l . 12, page 2 3 4 ) . It is 
5.5 m long, uses a Cherenkov angle 
of 24.5 mrad and has a theoret ical 
ve loc i ty resolut ion of 4><10~ 7 w h e n 
f i l led w i t h hel ium gas; this is suf f ic ient 
to separate pions and kaons up to 
about 250 GeV/c and pions and pro­
tons up to about 500 GeV/c . W h e n 
a h igh energy charged particle passes 
th rough the gas in the counter, a r ing 
image of the Cherenkov l ight is 
focused onto a circular d iaphragm. 
Light w h i c h passes th rough the a n ­
nular open ing in the d iaphragm is 
detected by a co inc idence arrange­
ment of e ight h igh qual i ty pho to -
mult ip l iers. 
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A set of special opt ics inside the 
counter corrects for chromat ic and 
geometr ic aberrations in the l ight 
image. The chromat ic corrector, c o n ­
sist ing of a tr iplet lens of fused silica 
and sod ium chlor ide elements, is a d ­
justable in posi t ion a long the axis of 
the counter so as to provide the best 
resolut ion over a w i d e range of beam 
momenta (for example, to detect an t i -
protons f rom 30 to 500 GeV/c ) and 
a w i d e range of part icle mass (for 
abundant particles and rarer particles 
such as hyperons, ant ideuterons, etc . ) . 

Dur ing the tests at CERN the detec­
tor was mounted in a 10 GeV/c p ion 
beam (d 31) in the South Hall of the 
PS and was operat ing sat isfactori ly 
after on ly twen t y hours. Precision 
a l ignment of the counter is not neces­
sary since remote adjustment is pos­
sible. The detector is also insensit ive 
to the temperature of its surroundings 
because temperature compensat ion is 
bui l t into the design of the opt ics. 
However a stable temperature is re­
quired and this is achieved by ther­
mal ly isolat ing the w h o l e counter. 
The counter was f i l led w i t h air for the 
tests and by sett ing the pressure w i t h 
an interferometer it was possible to 
cross-cal ibrate the mean momen tum 
of the beam to an accuracy of about 
0 . 1 % . The counter cou ld then be set 
for the detect ion of particles of any 
g iven mass. 

The f igure shows some results taken 
dur ing the test. The count ing rate was 
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recorded as the gas pressure was 
s low ly increased. Peaks in the yield 
of particles correspond to electrons, 
muons and p ions in the beam. The 
w i d t h of the peaks is determined by 
mul t ip le scatter ing of the 10 GeV/c 
beam in the gas f i l l ing of the counter, 
but is not af fected by the large diver­
gence of the beam (about 5 mrad) . 
The small b u m p on one side of the 
p ion peak is not c laimed as the d is­
covery of a new k ind of particle but 
is more l ikely to be some impur i ty 
(such as muons of 8 GeV/c ) leaking 
into the beam. 

These results indicate that the c o u n ­
ter shou ld perform to speci f icat ion but 
to determine the ul t imate veloci ty reso­
lu t ion w i l l require a beam of much 
higher energy. For this, upon arrival 
at Batavia, it w i l l be installed in the 
beam- l ine of the focus ing spectro­
meter faci l i ty ( N A L experiment 9 6 ) . 
The experience gained w i l l be useful 
for the design of future high resolut ion 
Cherenkov detectors for use both at 
N A L and at the CERN SPS. 

Hunting for muons 
For about a year n o w a Health Physics 
team at CERN has been busy w i t h an 
unusual piece of equ ipment w h i c h has 
been tour ing around in the South 
Hal l , in the car park behind BEBC and 
in the West Hal l . The equipment is 
easily recognizable as consist ing of 
sc int i l la t ion counters but they have 
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3. The number of particles detected by the DISC 
counter plotted as a function of the gas pressure 
in the vessel. The width of the peaks is deter­
mined by multiple scattering of the low energy 
test beam by the gas filling of the counter. 

The muon hunting telescope, which consists of 
three small scintillators fitted on a support bar. 
The two large scintillators in the foreground are 
the reference counters. The equipment is placed 
on top of the concrete blocks in order to find out 
whether the radiation rate at this height is greater 
than at ground level. The telescope can be moved 
around the site in the van which contains its 
associated electronics. 

been set up outside the shielding 
wal ls, instead of inside in the usual 
experimental set-ups. 

The equipment is a telescope for re­
cording muons, wh ich has been added 
to the large number of monitors that 
the Health Physics Group has around 
the CERN site for checking the radia­
t ion levels cont inuously. The standard 
monitors give an overall record of all 
radiation reaching them and the idea 
of developing the telescope arose 
when it was found that the radiation 
level on the car park behind the BEBC 
bubble chamber was higher (a l though 
not dangerously so) than was expect­
ed f rom neutrons alone. This higher 
dose could only be caused by muons, 
wh i ch can penetrate shielding much 
more easily than other particles 
(except for neutr inos). Neutrons make 
the biggest contr ibut ion to the dose 
rates measured on the CERN site but 
the contr ibut ion f rom muons predo­
minate at certain points if the pions 
and kaons, generated by the interac­
t ion of the primary proton beam w i th a 
target, can travel the distance required 
for their decay into muons before 
meeting a shielding wa l l . 

The telescope consists of a bar 
support ing three scint i l lat ion counters 
in tr iple coincidence. The bar can be 
set in either the horizontal or the ver t i ­
cal plane by means of t w o perpendi­
cular pivots, wh ich is how it earned 
the name of ' telescope'. 

The pulses f rom the telescope are 
recorded and counted according to 
their ampl i tude by a 512-channel ana­
lyser. The various measurements are 
made w i th reference to t w o counters 
in coincidence arranged in a f ixed posi ­
t ion in the radiation f ield in order 
to take into account the intensity 
variations of the accelerator. 

The general idea of the equipment 
was approved in March 1971 and it 
was tested during 1972. During this 
t ime, the condit ions in wh i ch the 
equipment is truly selective to muons 
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With some relief 'the mole' bored its way into the 
gallery of straight section 3 of the SPS on the 
night of 1-2 October. Since it was last seen in 
straight-section 2, mid-June, it had run into 
pockets of gas (methane and carbon monoxide) 
which delayed tunnelling for a week while extra 
ventilation was installed. The mole has about 
2300 m behind it and is likely to be half-way 
around the ring by the end of the year. 

The first production quadrupole for the SPS 
reached CERN at the end of September. Half-
cores for the bending magnets are mounting up 
in the large assembly Hall and coils for the bend­
ing magnets are arriving, though at a somewhat 
slower rhythm. In the November and December 
issues we will be covering progress in SPS con­
struction in more detail. 

were determined and its sensit iv i ty 
to the di rect ion and to the intensity of 
a muon source was found . The tele­
scope proved to be a high precision 
instrument. 

In theory it is a lways possible to 
estimate the muon doses w h i c h are 
l ikely to be met outside the exper i ­
mental halls but the calculat ions are 
of ten f o u n d to be inexact because of 
their complex i ty . In f a c t it is necessary 
to take into precise account all the 
obstacles in the paths of the particles 
and the d i f f icu l ty of such a procedure 
w i l l be appreciated w h e n one has 
passed th rough the chicanes formed 
by the b locks of concrete, lead and 
iron w h i c h abound in the exper imen­
tal halls. The telescope makes it pos­
sible to locate the muon sources 
exact ly and to check the theoret ical 
calculat ions relating to intensit ies. The 
aim is to reduce the dose rates recorded 
on the site, either by making it possible 
to s top the pions and kaons before 
they decay into muons or by deter­
min ing the precise points at w h i c h the 
shie ld ing must be reinforced. 

This muon telescope w i l l be impro­
ved further. It operates very we l l w h e n 
the PS is operat ing w i t h s low eject ion 
of the accelerated beam but the asso­
ciated electronic equipment is too 
s l ow w h e n the PS operates w i t h fast 
e ject ion. The Health Physics team is 
invest igat ing ways of improv ing the 
equ ipment so as to be able to record 
muons dur ing the extremely short t ime 
taken for a s ingle PS bunch to pass. 
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