never exceeds 50 per cent because
of spin degeneracy. One way to
eliminate this intrinsic limit is to re-
move the degeneracy by a suitably
arranged periodic potential in a su-
perlattice structure. If the level
splitting is made larger than the
thermal noise level, selective
pumping from a single state will be
possible. Subsequently the pumped
electrons need to be efficiently
transported from superlayer to su-
perlayer, with minimal depolariza-
tion in transit.

The important first step was an
optimization study of GaAs-Al-
GaAs superlattice parameters such
as layer thicknesses and Al con-
tent. The first photocathode result-
ing from this study was tested last
year with a titanium/sapphire tuna-
ble laser, and 53 per cent polariza-
tion was quickly seen.

Careful examination of this result
led to a second sample with thin-
ner superlattice layers. First
measurements gave 71 per cent
polarization at a wavelength of
802nm. Greatly encouraged by this
achievement, the collaboration is
aiming for even better production
polarized electron sources for JLC.

Polarized electron
sources

These two articles, from the
Stanford Linear Accelerator
Center (SLAC) in California,
and from the Japanese KEK
Laboratory, highlight the
world-wide effort underway
to develop new techniques
for the next generation of el-
ectron-positron linear acceler-
ators.

Highly polarized electron sources at Stan-
ford. Left, a thin (0.1 micron) indium gallium
arsenide layer on a gallium arsenide sub-
strate, when irradiated, shows increasing el-
ectron polarization, eventually attaining 71
per cent. At about 1.34 eV, the spectrum
shows the onset of the selective pumping of
electrons from a higher energy valence band
to the conduction band (see text). Right, a
‘thick’ 1. 14 micron layer with no crystal
strain shows no similar effects.
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STANFORD
Producing highly
polarized electrons (2)

Electron spin polarization above 70
per cent by photoemission from a
specially prepared semiconductor
has been achieved by T. Maruyama
and E. Garwin of the Stanford Li-
near Accelerator Center (SLAC), R.
Prepost and G. Zapalac of Wiscon-
sin, and J. Walker and S. Smith of
Berkeley.

Since the first use of a gallium
arsenide photocathode at SLAC for
the historic 1978 experiment which
saw left-right asymmetry in elec-
tron scattering, semiconductor
photoemitters have become stan-
dard for linear accelerators. These
sources give high peak currents
and short pulses, for example sa-
tisfying the 16 ampere/2.5 nanose-
cond pulse requirement for Stan-
ford’s SLC linear collider.

The conventional cathode mater-
ial, gallium arsenide, has a theoreti-
cal maximum polarization of 50 per
cent due to its crystal structure. In
practice, polarization levels of
about 40 per cent are achieved

with bulk gallium arsenide, while
thin epitaxial layers can approach
the theoretical 50 per cent limit.

For over a decade much effort
has gone into investigating other
semiconductors to avoid this inher-
ent limit due to valence band de-
generacy. This degeneracy can be
broken by deforming the crystal
structure or by engineering suitable
quantum wells or superlattice
structures, opening up the possibil-
ity of 100 per cent polarizations by
selective pumping of the higher en-
ergy valence band.

The SLAC/Wisconsin/Berkeley
group has looked at indium gallium
arsenide layers grown epitaxially on
a gallium arsenide substrate, with
the indium giving about a one per
cent lattice mismatch. If this top
layer is thin enough, the resulting
crystal has a compression strain
that splits the valence band degen-
eracy by some 50 meV.

Two samples were studied — an
0.1 micron indium gallium arsenide
layer thin enough to give a high
quality strained structure, while a
"thick” 1.14 micron layer without
strain provided a control.

The thin strained sample
showed a dramatic increase in el-
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CHANNELELECTRON MULTPLIERS
SERIES KBL

aglass ceramic design for the detec-
tion of ions, electrons, vacuum ultra-
violet and soft x-rays.

The CEM KBL series detectors com-
bine the advantage of a ceramic
body - close tolerance and extreme
resistance to breakage - with the
superior properties of lead glass.

O gain (at 2.5 kV), typ. ~1x10®
O dark count rate, typ. < 0.02 cps
O max. counting rate ~ 2x10°cps

We manufacture 10 standard CEM
models with funnel-shaped openings
ranging in size from 1.2 x 10mm
(rectangular) to 15mm OD (round)
or according to customer spezifica-
tions.
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CERN/LEP HELMER GAUGE (CERN/ISR Design)
For pressure down to 10 2 Torr.

Gauge and power supply
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ACCELERATOR AND
MAGNET TECHNOLOGY

Ambitious
Technologies,
Versatile Laboratories
and Distinguished
Manufacturing

500 MHz superconducting accelerator module
INFN/Frascati

Engineering and manufacturing for:

Normal and superconducting
accelerator systems

Normal and superconducting
magnet systems

UHV vessels / chambers

RF components / cavities

Cryogenic components and systems
Beryllium windows

Interatom GmbH

Accelerator and Magnet Technology
Friedrich-Ebert-Stral3e

W-5060 Bergisch Gladbach 1
Germany

Telephone + 49 22 04 84 22 88
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Génératevur de
fonctions AFG/AFGU

1 uHz ... 20 MHz (50 MHz)
0..30V
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[nvestissez
dans le Pays Vert...

LE PAN()RAMIQUE

32 APPARTEMENTS DU T1 AU T5
EN ACCESSION A LA PROPRIETE :

Situés sur le plateau d'Arlod dans un cadre
boisé, au-dessus de Bellegarde (01), ces 2 petits
immeubles de 16 logements chacun disposent
d'une situation géographique exceptionnelle.

Leur conception et leur qualité de finition
assurent au résident un mode de vie unique.

Cette copropriété de grand standing comporte
des appartements spacieux, aux surfaces
modulables, et avec garages.

DEVENEZ PROPRIETAIRE A COTE DE
LA SUISSE, ET PAYEZ MOINS D'IMPOTS

e A 30 km de Geneéve, ce programme
immobilier a une réelle valeur d'investissement.
L'embranchement autoroutier et la gare TGV
de Bellegarde le justifie
e De plus, en achetant votre appartement au
Panoramique, vous avez la possibilité de
réduire vos impots* sur 2 ans jusqu'a
30 000 F pour un célibataire

60 000 F pour un couple.
e En plus, vous bénéficiez d'une réduction de
25% des revenus fonciers pendant 10 ans.

(Livraison ler trimestre 1992)
* loi Méhaignerie
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COMMERCIALISATION :

Pour tous renseignements:
Myriam TABOURIN
SP DEVELOPPEMENT
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* A big new solar neutrino de-
tector is also being constructed
in the Baksan Laboratory in the
Soviet Caucasus. A report will
be included in our June issue.

ectron polarization, eventually at-
taining 71 per cent at 1.26 eV. The
thick sample showed no such en-
hancement.

A way is open for high polariza-
tion and high quantum efficiency
photocathodes for linear accelera-
tors.

JAPAN
Super-Kamiokande
goes ahead

Now approved and funded is the
Japanese Super-Kamiokande pro-
ject for a greatly enlarged under-
ground neutrino detector. Costing
8.7 billion yen ($62 million), con-
struction is getting underway now.
and will continue until early 1996.

The detector will contain 50,000
tonnes of water, viewed by
11,200 50-cm diameter photomul-.
tiplier tubes to pick up Cherenkov
radiation from traversing particles.

Underground physics began in .
the Kamiokande mine in the mid-
80s, the existing detector using
some 3,000 tonnes of water.

Neutrino observations from the
1987 supernova showed that neu-
trino astronomy has now an im-
portant role to play, while the
ongoing goal of solar neutrino
studies is to establish a complete
picture of neutrino emission from
the Sun.

The motivation for many under-
ground experiments came from
Grand Unified Theories (page 1)
and their prediction of an unstable
proton. With no sign of this insta-
bility yet found, the big new detec-
tor will be able to probe longer de-
cay times (103334 years).

Sketch of the Japanese Super-Kamiokande
underground neutrino detector, scheduled to
come into operation in 1996.
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SUPERCOLLIDER
Preparing
for experiments

Following an initial selection of two
experiments from the letters of in-
tent submitted last year (March,
page 3), preparations for the re-
search programme at the planned
US Superconducting Supercollider
(SSC) continue.

A two-detector scenario consist-
ing of the SDC Solenoidal Detector
Collaboration led by George Trilling
and the L* collaboration led by

Sam Ting has now been endorsed
by the SSC Laboratory as providing
opportunities for an outstanding in-
itial scientific programme with sig-
nificant complementarity, but which
will need the full participation of
the international community.

The next stage is submission of
a technical proposal/design report
from each of the two experiments
by April next year, showing that its
total cost will not exceed $500
million unless firm commitments
from overseas expand the budget
envelope.

This financial ceiling has serious
implications in particular for the L*

Electronics Hut

41.4mh

¥ Anti-Counter
(700 20”¢PMT)




