
Finally the design parameter com
parison group began to prepare for a 
convergence of conceptual design 
reports in 3-5 years, when a realistic 
proposal could be launched. 

These discussions strengthened the 
collaboration between the various 
groups around the world and consoli
dated the groundwork so that the 
ongoing research and development 
programme can continue to proceed 
coherently. Next year's workshop will 
be held in SLAC in October. 

From Ron Settles & Guy Coignet 

High pressure gas -
a new approach to 
calorimetry 

The high particle collision rate and 
radiation levels in detectors at the 
new high energy high luminosity 
proton colliders (SSC, LHC, UNK) 
put stringent demands on the design 
of detector components. In particular 
the forward calorimeters will have to 
deal with particle fluxes in excess of 
4 x 10 6 per sq cm per s and high 
radiation doses (at the MGy level). 

Traditional calorimetric techniques 
using scintillator, liquids or gases at 
one atmosphere as sampling me
dium, might not work in this demand
ing forward region. In the search for a 
new approach, several groups in 
Russia and the US have been 
investigating the possibilities of gas 
under high pressure, an inexpensive 
solution offering several advantages 
(radiation resistance, no cryogenics, 
fast response,....). 

The first investigation of a multi-

Results from a 1991 test at Fermi lab of a 
prototype electromagnetic calorimeter using 
high pressure gas and built by a US-Dubna 
group. The collected charge plotted against 
beam energy (top) and gas pressure (bottom) 
shows excellent linearity. 

plate, total absorption, high pressure 
ionization spectrometer was done by 
a Soviet group led by Dolgoshein in 
1978, and subsequent research and 
development work for electromag
netic calorimeters pushed ahead in 
the USSR and at CERN, led by Chris 
Fabjan. The growing awareness of 
the challenges for detectors at the 
next generation of proton colliders 

intensified this effort. 
In 1988, a Rockefeller/Fermilab/ 

Wisconsin/Rochester collaboration 
studied the physics of signals pro
duced by an americium source in 
argon and argon-methane gases at 
100 atmospheres. They found that 
the collected signal is insensitive to 
oxygen contamination up to 80 ppm 
and that the electron drift velocity in a 
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Manufacturing Line 
- Cryogenic Valves 

(Vacuum Jacketed and also for 
Cold Box Mounting, DN 2 - DN100) 

- Special Valves for 
Cryogenic Applications 
(Check-Valves, Pilot Cryogenic 
Valves etc.) 

- Bellows Sealed Valves 
(DN 2 - DN 100, up to PN 300) 

- Cryogenic Transferlines 
and Couplings 
(Bayonet or Johnston Couplings, 
Multi-Coaxial Couplings) 

- Space Cryogenic Fittings 
- Tailor made Cryogenic 

Components e.g. 
Cryostats and Ejectors 

Multi-Coaxial Coupling 
for Cryogenic Transferlines 

(LHe inlet and 
GHe outlet or vice versa) 

for further informations: 
WEKA AG 
Schiir l istrasse 8, CH-8344 Bàretswil , Switzerland 
Phone (0)1 939 29 59, Telefax (0)1 939 29 63, Telex 875 744 

or in USA and Canada: 

PROVAC LTD 
POB 18411, Greensboro, North Carolina 27419 
Phone (919) 282 6618, Telex 510 600 4853, Telefax (919) 288 3375 

w i e N e R 
VME • VXI 
CAMAC • 
FASTBUS 
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excellent source for 
trouble-free 
CRATE designs 
Special power supplies 

Plein & Baus Elektronik GmbH 
W-5093 Burscheid (W-Germany) • Mullersbaum 20 
Tel.: (0 21 74) 6 78-0 • Fax: (0 21 74) 67 85 55 

1 0 a Circle advertisement number on reader service form 

CERN Courier, November 1992 25 



Performance of a gas-filled hadron calorimeter 
measured by a group at the Institute for High 
Energy Physics, Serpukhov, showing how the 
signal-to-noise ratio improves dramatically 
when the device is operated at high pressures. 

99% argon + 1 % methane gas 
mixture is five times larger than in 
liquid argon or in 2,2,4,4-
tetramethylpentane (TMP). 

Based on these findings, they 
proposed that a very fast, high 
pressure gas calorimeter, extremely 
resistant to radiation, could be built 
provided that the mechanical prob
lems associated with high pressure 
were solved. At about the same time 
a Dubna-Serpukhov group built and 
tested a parallel plate electromag
netic calorimeter enclosed in a high 
pressure vessel. The test was per
formed with argon and xenon gas 
mixtures at 20 atm. The energy and 
spatial resolution obtained were in 
good agreement with the expected 
values. 

In the autumn of 1990 the US and 
Dubna groups joined efforts and, with 
financial support from the Texas 
National Research Laboratory 
Commission, designed and built a 
parallel plate electromagnetic calo
rimeter. This calorimeter, with 2 mm 
gas gaps, was tested at Fermilab last 
fall with a variety of gas fillings in the 
pressure range 20 to 100 atm and in 
the energy range 16 to 125 GeV. It 
proved to be easy to operate, gave 
excellent linearity with pressure and 
beam momentum and an energy 
resolution agreeing with a simulation 
prediction. The charge collection time 
for the 100 atm 95% argon + 5% 
methane mixture is 20 ns/mm. For a 
calorimeter with 1.5 mm gas gaps, 
the full width of the signals will be 

about 30 ns, very similar to 
scintillator-based calorimeters. 

Meanwhile a group under Sergei 
Denisov working at the Institute for 
High Energy Physics, Serpukhov, 
near Moscow, and using a sandwich-
type configuration has recently 
produced the first experimental proof 
of hadron calorfmetry with gas 
ionization. With a low cost 95% 
argon, 5% CF 4 mixture under pres
sures ranging from 5 to 40 atm, using 
two different arrangements of ura
nium and iron plate absorbers, and 
comparing response to hadron and 
electron beams, the group has 
obtained encouraging energy resolu
tions. This initial work suggests that 
performance improvements would 
follow from an optimized configura
tion (thinner plates, improved elec
tronics, denser gases). 

Also at Serpukhov, a group led by 
A. Vorobyov is actively investigating 
a design using cylindrical electrodes. 

The US-Dubna group, headed by 
Nikos Giokaris, is presently con
structing a 'spaghetti' type hadronic 
calorimeter. The gas is contained in 
3/8 inch tubes and the charge col
lected by 1/4 inch diameter rods at 
the tube centres. Low cost, inherent 
radiation hardness and signal speed 
make this type of calorimeter an 
attractive option for the forward 
region of the new collider detectors. 
Simulations of the hadronic resolu
tion predict a stochastic term of 60% 
and a constant term of about 5%. 

This technique is now accepted by 
the SDC collaboration at the SSC as 
a candidate for its forward calorim
eters and is being looked at with 
interest by several other major 
ongoing detector projects. 
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