RESEARCH FACILITIES
AND PROGRAMS

Yes, there are antideuterons

Antideuterons exist. Perhaps anti-
atoms and anti-Brookhavens

To observe an antideuteron, bom-
bard beryllium with 50-BeV protons
from the Brookhaven alternating-
gradient synchrotron.
lyzer made of bending magnets. Cer-
enkov counters, coincidence and anti-

eliminate

Loo.

Ulse an ana-

coincidence  circuits  to
from the debris
wrong charge, velocity, and momen-
tum (hence mass). What remains is
antideuterons, some,
report Leon Lederman and his Colum-
bia colleagues Dorfman. Eades, Lee
and Ting in the June 14 Physical
Review Letters.

Not that it's easy. The problem is
to accept particles with g (= v/¢)
between 0.8]1 and 0.96 after strongly
rejecting particles with g =1, such as
pions. which are 500 million times
more plentiful in the beam. Calibra-
tion was accomplished by tuning the
system to positive deuterons. With a
change of polarity antideuterons ap-
peared at the same values of velocity

whatever has the

and there are

and momentum.

The analyzing telescope, designed
to search for possible metastable par-
ticles suggested by the SU; sym-
metry scheme, consists of six bending
magnets, ten beam-defining scintilla-
tion counters, two Cerenkoy counters
(one gas, one liquid) , and three guard
counters. When it is tuned for anti-
deuterons, a particle, to be counted,
must have the correct momentum to
pass through the magnets, must be
separated from any g =1 particle by
at least 85 nanosec, must not trigeer
any of five g =1 coincidence circuits,
must not trigger a pion-sensitive gas
Cerenkov counter, must have g he-
tween .81 and 0.96 as determined
by both a waterglycerine Cerenkov
counter and delayed coincidences, and
must have the velocity over
three different portions of its path as
determined by More-
over, any event that triggers guard
counters surrounding the path is re-
jected because it might be caused hy

same

coincidences.
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nuclear reactions along the beam.

As an additional check, it was veri-
fied that the counting peak in the
multichannel analyzer shifts appropri-
ately with a small shift in the ac-
cepted momentum: thus change in
velocity with change in momentum
1s what it ought to be.

One can not rule out a new par-
ticle with the charge, mass and mo-
mentum of an antideuteron, but ob-
served lifetime and absorption cross
section argue against this hypothesis.

The ream may have seen antitritons
too at about 19, of the anudeuteron
concentration, but evidence gathered
in the available time was not con-
clusive.

Molecilar-beam accelerator

The University of Chicago has re-
ceived a grant of 5193275 from the
Air Force Office of Scientific Research
for the construction ol a molecular-
beam accelerator. The project will be
directed by Lennard Wharton, assist-
ant prolessor in Chicago’s Chemistry
Department and Institute for the
Study of Metals. The accelerator is
intended for use in studying energy
transfer in certain chemical reactions.

The f[easibility of the device de-
pends on the fact that certain mole-
cules permanent electric di-
pole moments and that dipole mo-
ments can be induced in others. The
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dipole moments interact with external
electric gradients
molecules to be attracted to the locu-
tion of highest field strength. The di-
rection of the external feld does not
affect the interaction.

field causing the

Acceleration will be accomplished
in the manner of a traveling-wave
tube Dy electric fields whose orien-
tation will be transverse to the direc-
tion of the beam's motion. The helds
will be produced by pairs of hemi-
spherically headed electrodes on op-
posite sides ol the beam axis. The
electrodes will be connected to an rf
power supply so regulated that the

fields will be shut off as the molecules
reach their strongest points. This fea-
ture will allow the pulses of molecules
to retain the acceleration provided
by each pair of electrodes and move
on to the next accelerating stage. If
the fields were kept on steadily, the
molecules would be decelerated after
passing the axis of the field and
eventually would be attracted back-
wards. About one thousand accelerar-
ing stages will be used.

Since the moving molecules will be
attracted away from the beam axis
toward the heads of the electrodes,
the orientation of successive pairs of
elecirodes will alternate between the
vertical and horizontal directions per-
pendicular to the beam. This alterna-
tion, combined with proper spacing
of electrode pairs, will establish a
condition somewhat analogous ta al-
ternate-gradient focusing in particle
accelerators.  Special  focusing  elec
trodes will be provided for fine ad-
justments. The machine will be
about ten meters long, and its experi-
mental area will be three meters on
a side.

The accelerator will yield beams
with energies in the range (.5 eV
to 4 eV. Since the strength of the
chemical bonds is some ten million
times smaller than that of nuclear
bonds, it is expected that these ener-
gies will result in data on chemical
bonds which will be comparable in
the fineness of their definition to the
data for nuclear bonds secured in cur-
rent nuclear-structure experiments.

The purpose of the research is to
study both the dissociation of di-
atomic molecules by collision with an
inert target and the three-body reac-
tions in which such molecules dis-
sociate and one of their elements as-
sociates with a third fragment to form
a new molecule. Tt is known that
such reactions depend on increasing
the rotational and vibrational en-
ergy of the molecule by inelastic col-
lisions until its constituent atoms
come apart. Professor Wharton's rée-
search aims to determine the “struc
ture" of such interactions (e. g. how
much energy is gained in a collision,
whether the energy necessary for the
interaction is gained stepwise in @
number of collisions or all at a blow,
how much of each type of energy is
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