Japanese success

A few days before the fifth anniv-
ersary of its 19 November 1981
groundbreaking ceremony, the
gleaming new TRISTAN colliding
beam accelerator at the Japanese
KEK Laboratory smashed together
contrarotating 25 GeV beams of
electrons and positrons, setting
up a new world electron-positron
collision energy record of 50 GeV,
and with the promise of more ener-
gy to come. :
Several days after the initial col-
lisions in the ring on 14 November,
the big VENUS detector surround-
ing the collision point in the ‘Fuiji’
experimental hall saw its first elec-
tron-positron events. Maximum
luminosity in the initial run was a
modest 2.6 x 10 2 cm™2 s™', but
this will surely be coaxed much
higher in the months to come.
TRISTAN's positrons (antielec-
trons), manufactured by a high
current {(around 10 A) 200 MeV
electron beam from a linac hitting
a tantalum target, are collected
and accelerated to 260 MeV in a
second linac. They are then fed
into the appropriate point of the
400 m linac operational since 1982
as the injector for KEK's ‘Photon
Factory’ for synchrotron radiation.
This linac has been modified to
provide short (less than 1 ns)
pulses to enable electrons and
positrons to be injected in a single
radiofrequency accelerating
‘bucket’.
Leaving the long linac at
2.5 GeV, the particles pass into a
377 m-circumference Accumulation
Ring. When the current reaches a
sufficient level {about 10 mA), they
are accelerated to between 6.5
and 8 GeV ready for injection into
the three kilometre Main Ring.
Acceleration in the Main Ring is
currently handled by 64 units of
nine-cell radiofrequency accelerat-
ing cavities of the Alternating Per-
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iodic Structure type (508 MHz)
driven by 16 1 MW (cw) klystrons.
This equipment is installed in two
of the machine’s four straight
sections.

TRISTAN's curved sections use
272 5.86 m bending magnets, 280

Aerial view of the Japanese KEK Laboratory
showing the 3 kilometre TRISTAN ring with
its four straight sections. At the top can

be seen the building housing the injectors,
including the 400 metre linac.

0.8 m quadrupoles and 240 sex-
tupoles. Additional quadrupoles
are installed in the straight
sections.

Main Ring tests got underway
on 16 October with injection of
6.5 GeV electrons from the Accu-



The VENUS detector in position in the
TRISTAN Main Ring, showing the casing
of the electromagnetic shower counter
barrel.

(Photos KEK)

mulation Ring. On 22 October the
control room reported a 1 ms spi-
ralling beam, limited by synchro-
tron radiation losses, and just two
days later efforts were rewarded
as the obedient electrons went all
the way to 25.5 GeV. This was
soon followed by injection and
acceleration of positrons.

The TRISTAN team is particularly
proud of achieving acceleration
of electrons and positrons to
25.5 GeV in the initial tests without
deploying any steering correction
magnets. A fully computerized
control system and high speed
optical fibre communications also
contributed significantly to the fast
commissioning.

Initial studies concentrate on
improving Main Ring performance,
with both VENUS (superconducting
magnet, conventional tracking) and
the smaller AMY detector profiting
from beam tests. AMY is operated
by a highly international team (US,
Korea, China and Japan — see
November 1985 issue, page 387).
The big TOPAZ detector is com-
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v One of the two strings of radiofrequency
accelerating cavities. A third is being
installed to take the beam energy towards
30 GeV.

plete but is undergoing further trials
before being rolled into the ring.
Next objective is to install 40
additional r.f. cavities of the same
type into a third straight section,

‘aiming for beam energies close to

30 GeV. With the TOPAZ detector
scheduled to be in position by the
spring, the full TRISTAN exper-
imental programme should be un-
derway early in May.

With TRISTAN, Japan joins Eu-
rope, the US and the Soviet Union
in the centre stage of world particle
physics.

Meanwhile at Stanford the new
Linear Collider is being prepared
to take electron-positron collisions
to even higher energies.
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Up-to-now more than 100 volumes
of Landolt-Bornstein - New Series,
Numerical Data and Functional
Relationships in Science and
Technology, have been published.
The volumes of the New Series are
arranged into 7 subject groups.
The topics covered are:

I Nuclear and Particle Physics:
Energy levels, radii, decay, reactions
of nuclei. Angular correlations.
Properties, production, scattering of
elementary particles, etc. ...

Il Atomic and Molecular Physics:
Structure and molecular constants of
free molecules, magnetic properties
of free radicals and of coordination
and organometallic transition metal

compounds, luminescence,
molecular acoustics, etc. ...

lll Crystal and Solid State Physics:
Crystal structure data of elements
and compounds. Elastic, dielectric,
and optical properties. Ferro- and
antiferroelectric substances. Mag-
netic oxides. Electron and phonon
states, transport and magnetic prop-
erties of metals. Physical properties
of semiconductors, etc.. ..

IV Macroscopic and Technical Prop-
erties of Matter: Thermodynamic
properties of liquid systems. High

pressure properties of matter, etc.. ..

V Geophysics and Space Research:
Physical properties of rocks,
geophysics. Oceanography.
Meteorology.

Landolt-Bornstein

VI Astronomy, Astrophysics, and
Space Research: Solar system, stars,
interstellar matter, etc....

VIl Biophysics:
Nucleic acids (in preparation).

N.B. A comprehensive index for the
6th Edition and the New Series is
now available. The index covers all
volumes available until the end

of 1985.

A detailed survey of all published
volumes, New Series and 6th Edition,
is provided in the new Landolt-
Bomnstein Complete Catalog 1987.
Please write for your free copy to:

Springer-Verlag
4005-Marketing, Heidelberger Platz 3
D-1000 Berlin 33

Springer-Verlag Berlin Heidelberg
New York London Paris Tokyo
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