Prototype construction at Saclay
and tests in a b GeV beam at the
CERN PS proton synchrotron al-
lowed both an optimal choice of
parameters for the final version,
and the refinement of the elec-
tron/pion discrimination.

The DO TRD consists of con-
centric cylinders. First is a radiator
of 390 18-micron polypropylene
sheets with 150 micron separation
in nitrogen. Then comes a two-
stage xenon/methane (9:1) filled
drift chamber detector — in the first
stage electrons drift 1.5 cm radial-
ly, while the second, separated by
a 2 mm grid of 70-micron wires,
acts as amplifier, using 256 drift
cells each 8 mm square and 185
cm long. A 20 micron aluminized
mylar double window separates
the radiator from the chamber and
acts as cathode.

Using measurements of the total
energy deposited by a particle in
the xenon chambers together with
the energy spread along the parti-
cle trajectory, the prototype tests
achieved a rejection factor of 70
for b GeV pions with 90 per cent
efficient electron detection.

In June, the complete assembly
was set up in the PS test beam and
initial results confirm the behaviour
seen with the prototype. Next year
the TRD unit will be shipped to Fer-
milab for installation in the central
tracker of the DO experiment.

Students and lecturers at the superconduc-
tivity in particle accelerators course in Ham-
burg in June, organized by the CERN Accel-
erator School and the DESY Laboratory.

(Photo S. Turner)
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Supérconducted tour

Superconductivity —~ the dramatic
drop in electrical resistance in cer-
tain materials at very low tempera-
tures — has grown rapidly in impor-
tance over the past two or three
decades to become a key technol-
ogy for high energy particle accel-
erators.

Physics detectors have long re-
lied on superconductivity and for
many years it has been recognized
that multi-TeV (thousands of GeV)
proton colliders need supercon-
ducting magnets. More recently,
superconductivity has come of age
for the radiofrequency accelerating
cavities for electron machines. In
step with these applications, the
size and sophistication of liquid he-
lium refrigeration plants has also in-
creased, as has the need for
trained personnel.

It was in this setting that a
hundred students and 15 lecturers
met in Hamburg in June for a
week's course on superconductivi-

ty in particle accelerators, organ-
ized by the CERN Accelerator
School and the nearby DESY Labo-
ratory.

‘Conventional’ superconductivity
is now a mature field and Peter
Schmuser (DESY) used the recent
results from CERN'’s prototype di-
pole for the proposed LHC proton
collider in the LEP tunnel (June is-
sue, page 13} to illustrate the state
of the art and how well theory and
numerical calculations can guide
the designer working close to the
performance limits of materials.

The beautiful temperature maps
of the internal surfaces of r.f. cavi-
ties shown by Helmut Piel (Wup-
pertal) demonstrated the level of
refinement being reached for diag-
nostics. Herbert Lengeler of CERN
described the equally sophisticated
design of cavities and couplers.

Mid-way through the course, a
visit to the DESY Laboratory, scene
of construction and installation
work for the HERA electron-proton
collider, provided a chance to view
practical examples and admire large
scale cryogenic engineering.
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The new VAT Right Angle Valves

meet any wish ® Nominal diameters 16, 25, 35, 40,
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® Metal body seql, re-usable @ |SO and rotatable CF flanges

® Metal bellows for a long lifetime

® Operating pressures from high ® Actuators: manudl, mgnuql—quuck,
vacoum to 10 bar pneumatic (spring to close or
Cep spring to open), all with visual
position indicator

Please ask for detailed information
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Demande d’informations
O Priére de m'envoyer votre documentation compléte
O Priére de m'envoyer votre document. sur les SUB-D

-
Nouveaul
Contacts mixtes: Contacts
haute tension {jusqu'a 2800 V),
contacts grands courants
{jusgu'a 40 A), contacts
coaxiaux.

Contacts décolletés {a sertir,
souder, souder a la vague, coudés
et pour Wire Wrap), Dorage

min. 0.5 u Au,

COMPONA |

HOCHBORDSTR. 9, CH-8600 DUBENDORF, TELEFON 01-821 37 37, TELEX 828 484, FAX 01-821 33 50 Jo

ME 730
Goniometre magnétique
CEA - CENG - LETI

e STABILITE DIMENSIONNELLE
e ISOLATION
e AMAGNETISME

Le Permaglas ME 730 était le matériau le plus
adapté pour la réalisation du goniométre ma-
gnétique congu par le CEA - CENG - Service
LETI

USINAGE réalisé a Grenoble

Consultez-nous a:

ESH AL

37, rue de la Liberté - 38602 FONTAINE CEDEX - B. P. 75
& 76260845 - TELECOPIE 76 27 00 72 -
TELEX 320855 PERMALI

Siége social: 8, rue A. Fruchard, 54320 MIAXEVILLE
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The final day of the course was
given over to the ever-warmer new
superconductors. While the steady
rise in the temperatures at which
these materials go superconducting
elicited the remark that soon all he-
lium liquifiers could be discarded in
favour of air-conditioners, summar-
izer Peter Komarek (KfK Karlsruhe)
preferred to be prudent. Even with
optimistic assumptions about the
development of the new materials,
the potential gains for electrical en-
gineering were not large, he
claimed, although the easier availa-
bility of liquid nitrogen compared to
liquid helium would favour applica-
tions in more remote areas.

Low temperatures —
hot topic

Neutrino mass measurements,
next-generation double beta experi-
ments, solar neutrino detection,
searches for magnetic monopoles
and the challenge of discovering
-what most of the Universe is made
of (dark matter), not to mention ax-
ions (cosmic and solar), supersym-
metric neutral particles and cosmic
neutrinos. All this physics could
use cryogenic techniques.

Thus the second European
Workshop on Low Temperature
Devices for the Detection of Low
Energy Neutrinos and Dark Matter,
held at LAPP (Annecy) in May, cov-
ered an active and promising field.

P. de Bernardis, G. Fritz and K.H.
Gundilach, described how astro-
nomers have been using cryogenic
devices for years to detect very
low energy photons, such as the
microwave background radiation.
Small bolometers and supercon-
ducting tunneling junctions (STJ)

CERN Courier, September 1988

Low temperature detectors at work. Energy
spectra of alpha particles from an implanted
source of radium-228 in radioactive equili-
brium with its daughters, obtained by the
Milan group with a germanium bolometer at
44 millikelvin. The first alpha decay implants
the radium daughter nucleus in the crystal.
Above, the initial satellite peaks are broad-
ened by nuclear recoil energy. Two weeks
later, most of the implanted nuclei have de-
cayed and the 1% energy resolution of the
bolometer is seen.
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