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at the end of March the machine
was restarted and the vacuum
chamber run in with the beam. The
wiggler magnet field was then
taken to its maximum without any
perceptible effect on the life
(27 hours) of a 1.72 GeV positron
beam.
The next few months will see
the construction of an astrophysics
detector test station on the south
ern side of the Igloo building hous
ing DCI. This station, covering an
area of 1600 m and with clean
rooms, is sited so as to receive
X-rays from DCI and photons in
the far ultraviolet range from
LURE's new Super-ACO ring.
Super-ACO is a low-emittance
800 MeV positron machine opti
mized for synchrotron radiation.
With its eight 45° dipole magnets
and four families of eight quadrupoles, it will be able to supply
beams to 21 different lines. Six of
them will originate from undulators
in the machine's straight sections.
It is intended to run the machine
in the multibunch mode or with a
single bunch, providing fundamen
tal time information in certain ex
periments. Of the two radiofre
quency accelerating systems, of
500 and 100 MHz, included in the
project, only the latter is currently
operational. As a special optical
feature, Super-ACO, like DCI, has
no individual sextupoles but rather
sextupole windings fitted in the
quadrupoles. Four different families
make it possible to correct the
machine's horizontal and vertical
chromaticities and to optimize the
dynamic aperture needed for beam
injection.
After the 100 MHz system had
become operational, the ring was
tested on 16 March in the lowemittance mode with sextupole
corrections. A positron beam with
an intensity of about 30 mA was
2

12

stored in the multibunch mode (24)
with a lifetime of 20 minutes. No
guiding corrector was used.
The LURE staff is very proud of
this rapid start-up. It is hoped that
performance will soon be good
enough to complete this first test
ing phase so that the first four light
lines, two undulators and more
sophisticated measuring systems
can be installed. The machine
should start to provide its first
users with beams by the end of
the year.
The ACO ring, providing sterling
service since 1965, is then once
again scheduled for retirement
from its duties at LURE - unless
some ingenious researchers find
a further unexpected use for it, as
has already happened several
times.
Tin granules. Neutrino recoil energy could
heat low temperature granules and 'quench'
their superconductivity, providing a
detectable signal.

WORKSHOP
Low temperature
devices
With extraterrestrial neutrinos
(whether from the sun or further
afield) continuing to make science
news, and with the search for the
so far invisible 'dark matter' of the
universe a continual preoccupation,
physicists from different walks of
life (solid state, low temperature,
particles, astrophysics) gathered
at a workshop on low temperature
devices for the detection of neutri
nos and dark matter, held from
12-13 March at Ringberg Castle
on Lake Tegernsee in the Bavarian
Alps, and organized by the Max
Planck Institute for Physics and
Astrophysics in Munich (K. Pretzl,
L. Stodolsky, N. Schmitz). Ringberg
Castle was given by the late Herzog Luitpold of Bavaria to the Max
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Participants at the recent workshop on low
temperature devices for the detection of
low energy neutrinos and dark matter at
Ringberg Castle in the Bavarian Alps,
organized by the Max Planck Institute for
Physics and Astrophysics, Munich.

Planck Society as a gift with the
wish that the Castle serve as a
meeting place for scientists.
The first day was mainly devoted
to techniques using superheated
superconducting granules (SSG).
For solar neutrino detection two
main ideas were discussed. The
first, developed by L. Stodolsky
and A. Drukier, is using coherent
neutrino-nucleus scattering. This
method has the advantage that
the reaction rates are a thousand
times larger than those of other
processes like inverse beta decay.
Thus an SSG detector of a few
kilograms would measure the same
event rate as a multiton detector
based on other processes. The
second advantage is that the SSG
detector responds to all kinds of
neutrinos equally. The principal
difficulty with this method is, of
course, the detection of the very
low nuclear recoil energy about
1 eV for tin grains and solar neu
trinos of 0.4 MeV. In a uniform
heating model most of this recoil
energy will be transferred into heat,
leading to a temperature change
of the grain. This temperature jump
can flip a grain from superconduct
ing to the normal state, detected
with a pickup measuring the flux
change due to the disappearance
of the Meissner effect. Tiny tin
grains two microns in diameter
have to be cooled down to 50 mK
to be sensitive to 400 keV solar
neutrinos.
The other solar neutrino detec
tion method using indium granules
and inverse beta decay reactions
was discussed by G. Waysand
(Paris VII). This method has the
advantage that the sensitivity of
the granules can be relaxed by
several orders of magnitude, but
a lot of indium granules (4 tons)
have to be cooled down to 1 K.
For solar neutrinos the two ap
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proaches are complementary, since
the first method is independent of
neutrino type (insensitive to neu
trino oscillations) while the second
is dependent (sensitive to neutrino
oscillations). SSG could also look
for dark matter and magnetic mon
opoles and be used for double
beta decay experiments.
Considerable progress has been
made in understanding the basic
properties of superheated granule
detectors. Results of irradiation
experiments (L. Gonzales-Mestres,
D. Perret-Gallix, K. Pretzl, and
A. de Bellefon) have shown that
the superconductivity of the grain
starts to be broken locally around
a region where the incoming parti
cles release most of their energy.
This leads to a fast local break-up
of Cooper pairs, which apparently
occurs before the grain is globally
heated by phonons. Experimental
results on granule readout systems
were presented by A. Kotlicki and
G. Waysand.
The second day was mainly de
voted to other techniques like bolometry, superconducting tunnel
junctions, ballistic phonons, and
the detection of solar neutrinos
in superfluid helium (G. Seidel,

Brown).
B. Sadoulet (Berkeley) covered
US cryogenic detector efforts. The
physics motivations are detection
of astrophysical X-rays with 1 eV
resolution, dark matter searches,
solar neutrinos, and double beta
decay. The techniques under study
are SSG, ballistic phonons in con
nection with tunnel junctions and
trapping, semiconducting thermi
stors and rotons in the superfluid
helium. Good results were obtained
by the Wisconsin-Goddard Space
Center collaboration (D. McCammon, S. H. Moseley, and J. C.
Mather) with thermistors reaching
an energy resolution of 35 eV.
An interesting possibility for a
solar neutrino detector was pre
sented by G. Seidel. The principle
is based on the calorimetric detec
tion of electrons recoiling from
neutrinos. One event per day needs
a ton of target. As ideal detection
material, liquid helium 4 at low
temperatures is proposed. It is
self-cleaning and has no nuclear
reactions. An important feature is
that a substantial portion of the
recoil energy appears as rotonslong lived excitations which propa
gate ballistically at low tempera15

The decay products of a pair of neutral B
mesons formed in the disintegration of an
upsilon (4S) resonance as observed by the
ARGUS experiment at the DORIS
electron-positron storage ring at the DESY
Laboratory in Hamburg. This shows that
the neutral B mesons and their antiparticles
appear to mix.
4

tures with a velocity of 10 cm/s.
At the liquid helium surface,
rotons have a 3 0 % probability of
evaporating a helium atom, so
the problem of detecting one neutrino is transformed into the problem of detecting 10 to 10 evaporated helium atoms with bolometers mounted above the liquid
surface. The physics of the electron energy loss in liquid helium
as well as the reflectivity of rotons
from the liquid surface have to be
further investigated.
Norman Booth and his collaborators from Cambridge and Queen
Mary College have developed a
novel indium detector for a solar
neutrino experiment, having successfully worked out a method to
grow indium crystals over superconducting tunnel junctions. The
energy released when a solar neutrino is captured in indium is mostly
transformed into phonons. These
can break up Cooper pairs in the
junction, leading to quasiparticles.
The tunnel junction acts as a semipermeable membrane letting the
quasiparticles pass, thus giving
rise to a signal current, albeit very
small. However the sensitivity of
the junction could be enhanced
considerably by trapping the quasiparticles in another superconductor of lower gap in the region of
the tunnel junction. If the relative
gap energies are right, a multiplication process can occur, leading
to a'quasiparticle multiplier'.
The workshop showed that
while these innovations still require
a lot of work, enthusiasm is high
and the potential physics rewards
are large. Next year's workshop
at LAPP (Annecy) will show how
much progress has been made.
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Mixing particles
The ARGUS experiment (a DESY /
Dortmund / Heidelberg / IPP Canada / Kansas / Ljubljana / Lund /
Moscow / South Carolina /Stockholm collaboration) at the DORIS II
electron-positron collider at the
German DESY Laboratory in Hamburg has provided valuable new
evidence for particle 'mixing'.
Every particle of matter has an
antimatter counterpart, or antiparticle, carrying equal but opposite
quantum numbers. For mesons,
composed of quark-antiquark pairs,
the antiparticles have the corresponding antiquark-quark configuration. Thus mesons (like neutral
pions) with symmetric quark-anti-
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quark compositions are their own
antiparticles.
Other electrically neutral mesons
are distinguished from their antiparticles by a quark label (quantum
number) which is only conserved
in strong nuclear interactions.
When the weak nuclear force is
in action, these quantum numbers
are no longer conserved and interesting things can happen.
For example the neutral kaon
and its antiparticle are distinguished by the strong interaction
label of strangeness. This is not
conserved in weak interactions,
so that the neutral kaon and its
antiparticle get mixed up.
Additional symmetries, such as
combined particle-antiparticle
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