The Michigan/Indiana
Siberian
Snake in the
Indiana
University
Cooler Ring. The large
central
superconducting
solenoid
which
rotates the spin direction
by 180° is flanked
by
eight quadripoles
to correct
the beam
orbit
distortions
caused
by the strong
solenoid.

gnals (10-20 keV) dominate over
noise, estimated equivalent to less
than 4 0 0 electrons.
Other pixel developments are underway, notably at Stanford and at
Berkeley, in the context of vertex
detectors for the Superconducting
Supercollider (SSC) to be built in
Texas.
This LAA-funded development
at CERN is a good example of the
innovative techniques required for
physics at the big machines expected to come into operation t o wards the end of the decade.

INDIANA
Siberian Snake saves
spin
A team working at the Indiana University Cooler Ring (July/August
1988, page 13) has used a 'Siberian Snake' system to accelerate a
spin-polarized proton beam through
t w o depolarizing resonances with
no loss of spin. The Michigan/lndiana/Brookhaven team under Alan
Krisch overcame their first imperfection resonance hurdle at 108
MeV, and in a subsequent run vanquished a further resonance at 177
MeV.
First proposed by Yaroslav Derbenev and Anatoli Kondratenko of
the Soviet Novosibirsk Laboratory
in 1 9 7 4 , the Siberian Snake idea is
to rotate the spin through 180° on
each turn in the ring. W i t h these
successive spin flips, the depolarizing effects encountered in one turn
should be cancelled by an equal but
Variation
of beam polarization
in the
Indiana
ring with imperfection
magnetic
field just
below a depolarizing
resonance
at 108
MeV,
showing
how the sharp polarization
change
is overcome
by the 'Siberian
Snake' spin
flip
system.
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opposite effect on the subsequent
turn.
The success points t o w a r d s polarized proton beams at higher energies. Classically, depolarizing resonances had to be eliminated one
at a time in hours of tricky w o r k at
Argonne, Brookhaven, KEK and Saclay. However with the US Superconducting Supercollider (SSC)
promising tens of thousands of
such resonances en route to 2 0
TeV beams, an alternative approach was called for.
The 6.3-metre straight section in
the Indiana Cooler provided just
enough room for the 6-metre
Snake. Following this success, Indiana is looking at the idea of a 152 0 GeV Light Ion Spin Synchrotron
(LISS) with Siberian Snakes maintaining the beam polarization.
Meanwhile Krisch and the Michigan
group have signed an agreement
with Soviet scientists to participate
in the Neptun-A experiment at the
UNK proton ring being built at the
Institute for High Energy Physics,
Serpukhov, near M o s c o w . Neptun
vill use a polarized proton jet target in the unpolarized UNK beam.

WORKSHOP
Keeping track of
particle beams
How to monitor the beam in a particle accelerator - to measure
beam position, intensity, profile,
transverse and longitudinal emittance, and losses - was the topic
of the first US National W o r k s h o p
on Accelerator Instrumentation, at
Brookhaven in October. Sponsored
by the US Department of Energy,
the meeting drew more than a
hundred physicists and engineers
f r o m other national labs and
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Organizers
and some speakers
from the recent US National
Workshop
on
Accelerator
Instrumentation,
held at Brookhaven.
Standing, from left - Marc Ross, Stanford
Linear
Accelerator
Center; Oscar Sander,
Robert
Shafer, Los Alamos;
Gregory
Stover,
Berkeley; Gerald Bennett,
Brookhaven,
organizing
committee
co-chair;
seated, from left -

John Galayda,
Brookhaven,
invited
speaker;
Marvin
Johnson,
Fermilab,
invited
speaker;
Olin Van Dyck, Los Alamos;
James
Hinkson,
Berkeley;
Richard
Witkover,
Brookhaven,
organizing
committee
co-chair;
Robert
Weber,
Fermilab.
Missing
from the picture
is Joan
Depken,
Brookhaven,
workshop
secretary.

f r o m industry.
Lectures reviewed the fundamentals and described some advanced implementations. Dick Talman (SSC) covered beam current
measurement, illustrated by Klaus
Unser's DC current transformers
f r o m CERN. Bob Shafer (Los Alamos) followed with electromagnetically-coupled beam position monit o r s ; advanced implementations,
such as those at Fermilab, reach
10-100 micron resolution.
Beam profile measurements
were covered by John Galayda
(Brookhaven), especially the non-intercepting high-resolution methods
for synchrotron radiation sources.
Measurement of particle distribution in energy and phase was described by Bob Webber (Fermilab),
w i t h a detailed explanation of h o w
to achieve 6 GHz bandwidth in a
wall current monitor.
Transverse emittance measurement methods were examined by
Oscar Sander (Los Alamos), including studies from intense beam machines. Finally, beam loss measure-

ments by radiation detection were
detailed by Marvin Johnson (Fermilab).
Another goal at the meeting was
t o promote inter-Laboratory collaboration, industrial involvement,
and standardization. A panel discussion including representatives
f r o m major Laboratories and from
industry revealed that direct instrumentation costs, at 1-2% of total
accelerator plant investment, has
been t o o small to focus management's attention or to attract major
businesses. This may change when
development and support costs are
considered, especially for projects
such as new synchrotron radiation
sources, which may come without
a ready supply of detector specialists, or a project on the scale of
the US Superconducting Supercollider (SSC).
W i t h US spending on accelerator
construction n o w booming (about a
billion dollars annually), the time
may be ripe for commercial production of NIM- and CAMAC-like
readout electronics. A representa21

