SEARCH AND DISCOVERY

permit Wu and her collaborators to ac-
cept only events showing simultaneous
tracks from the same spot and display-
ing appropriate curvature in their 400-
gauss field. The streamer chamber
and magnet reduce background event
rate due to external radiation by a fac-
tor of 6000 from what they would have
obtained with only counters. The
source was 10,6 grams of 97%-en-
riched Ca*® deposited as calcium fluo-
ride and sandwiched between 3-mg/
em? aluminum foils. A similar nat-
ural-caleium source served for back-
ground measurements.

After background has been sub-
tracted, results from the counters show
coincidence spectra and single-electron
spectra that are consistent with cur-
rent beta theory.

The group has definite evidence,
however, that the Ca*8 source is con-
taminated with a minute amount of
radioactivity that produces beta-
gamma cascades and causes false ob-
servations of double-beta coincidences.
Because these false events are very
similar to lepton-conserving double
beta decays, they are not certain what
fraction of their observed events ac-
tually are double beta decays. They
are working on source purification in
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the hope that some of this uncertainty
will be removed.

References

1 L V. East, Phys. Rev. 149, 193 (1966).

2. E. der M'ltemnn M. (.oklhaber Phys.
Rev 146, 810 (1966).

3. E. Fiorini, A. Pullia, G. Bertolini,
F. Cappellani, G. Restelli, Phys. Let-
ters 25B, 602 ( 1967 ).

4. M. H. Shapiro, S. Frankel, S. Koicki,
W. D. Wales, G. T. Wood, Phys. Rev.
154, 1050 (1967).

Wanted: Parent for
High-Energy Muons

A new mechanism for muon produc-
tion may be required to explain recent
cosmic-ray observations. While mea-
suring muon background with their
neutrino detector a group at the Uni-
versity of Utah (Haven E. Bergeson,
Jack W. Keuffel, Michael O. Larson,
E. Ray Martin, Grant W. Mason) un-
expectedly found that for muons with
energies from 1000 to 10000 GeV
there was almost no variation in inten-
sity with zenith angle.

Unlike other detectors of neutrinos
from cosmic rays and the sun, the in-
stallation is only 600 meters below
ground; so high-energy muons can
still penetrate. The apparatus con-
sists of an array of water-filled Ceren-
kov counters and cylindrical spark
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DOUBLE-BETA-DECAY APPARATUS has counters around a shielded calcium source.
Counters trigger cameras at both ends when signal shows a probable double decay.

Overall length
11-25 inches

Cool only the sample
(not the cavity)

In ESR/EPR studies
down to 4°K

New CRYO-TIP® sample cavities
cut cooldown time to 30 minutes

Air Products now has a full line of
cylindrical TEy,, cryogenic sample
cavities designed by Strand Labs
which can be used with any stand-
ard-model, variable-temperature
CRYO-TIP® Refrigerator in low tem-
perature (4° to 300°K) ESR and EPR
studies. Since only the sample is
cooled, the microwave cavity remains
at room temperature. It does not un-
dergo the impedance change or me-
chanical strain associated with con-
ventional methods of cooling the
whole cavity.

These cavities, adapted for use with
the CRYO-TIP Refrigerator, are avail-
able for 9.5, 24, 35, and 70 gHz
microwave studies. Provisions can
be made for matrix isolation and UV,
optical, X-ray, or electron beam ir-
radiation along the axis of the sam-
ple cavity. Cryogenic adaptors are
also available for other types of
cavities.

Write for full details on Air Products’
complete line of CRYO-TIP Refriger-
ators and accessories.
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The Heath /Malmstadt-Enke “700”
Scanning Monochromator...$1195.
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counters 6 X 12 X 10 meters (pHYS-
1cs TopAY, May 1966, page 88).

The only known ways to make large
amounts of high-energy muons are
from the decay of pions or kaons.
Pions or kaons have relatively long
lifetimes; accordingly, they need time
(and consequently a long mean free
path) to decay. Tangential pions and
kaons stay longer in the rare portions
of the atmosphere, so it was expected
that the muon flux would be much
greater tangential to the earth’s at-
mosphere than perpendicular. Since
the Utah experimenters see almost no
variation, they conclude that the ma-
jority of cosmic-ray muons with ener-
gies greater than 1000 GeV are pro-
duced either directly or as the progeny
of a parent that decays copiously into
muons with a lifetime much shorter
than that of the kaon.

The experiment has excited con-
siderable interest. One intriguing
candidate for parenthood is the long-
sought intermediate boson (W par-
ticle), which might be the carrier of
the weak interaction. Keuffel and his
collaborators suggest that experiment-
ers should now look in emulsions for
high-energy muons and electrons,
which would be expected if a W par-
ticle was being produced.

Meanwhile the Utah experimenters
are adding additional muon detectors
along the tunnel. By measuring the
transverse momentum that muon pairs
have with respect to each other, the
group hopes to find out if the parent
or parents are very heavy.

Results were reported in Phys. Rev.
Letters 19, 1487 (1967).

Deuteron D-State Helps Explain
J Dependence in p,d Reaction

The type of spin dependence in di-
rect nuclear reactions that was found
in 1964 by Rubby Sherr, Ernest Rost
and Martin Rickey appears to be ex-
plained well by some recent calcula-
tions of R. C. Johnson and Filipe D.
Santos of the University of Surrey (re-
ported at the Tokyo Nuclear Structure
conference). The theorists, using the
distorted-wave Born approximation,
calculated cross section as a function of
angle for p,d and d,p reactions. They
found that, although the deuteron
wave function is predominantly S-
state, one must also include D-state
contributions in the calculation to ac-
count for the forward-angle variation
of deuteron angular distributions with
the spin J of the final nucleus. Large-
angle spin dependence, also discov-
ered in 1964 by Linwood Lee Jr and
John Schiffer, awaits explanation.

IN BRIEF

On 7 Dec. the National Bureau of
Standards Reactor (PHYSICS TODAY,
November 1966, page 38) went
critical.  The heavy-water-moder-
ated reactor, intended primarily for
materials research, will be tested at
low power until money to run it at
10 MW is available.

The Graphite Low Energy Experi-
mental Pile (cLeep) at Harwell
celebrated its 20th anniversary in
August, and is now the world’s old-
est operating reactor. The graphite
reactor at Oak Ridge ran for 20
years, also, but was shut down on
its birthday in 1963. GLEEP is
currently being used for materials
testing at a low operating power of
3 kW it has been run at 80 kW.

A spacecraft should rendezvous with
Halley’s Comet on its next appear-
ance (in 1985-86), according to
Herman Michielson of Lockheed.
He says it may even be possible to
land on the comet’s solid nucleus.

The midlatitude auroral red arc, a
faintly glowing toroid that encloses
the earth, will be studied by a new
observatory being built at the Uni-
versity of Michigan.

Bunching of Van Allen electrons has
been discovered by a Bell Labs ex-
periment aboard ATS-1, a communi-
cations satellite in synchronous orbit.
Irregular fluctuations in the solar
wind apparently cause the bunches,
which can be followed through sev-
eral transits through the belt. Dis-
tortions of the belt by solar wind
cause a day-to-night variation by
factors of 10 to 100.

A nuclear-powered heart pacemaker
expected to last ten years is being
tested by AEC. Although the pres-
ent model is electrically powered,
eventually the device will use the
heat from Pu23® decay to produce
electricity.

Neptunium isotopes now number 13
with the discovery of Np22? and
Np239 at Oak Ridge by R. L. Hahn,
M. F. Roche and K. S. Toth. |

ligh-voltage
Fast-discharge

GCAPAGITORS

Developed in response to customers’
inquiries, these capacitors meet ad-
vanced requirements in scientific ap-
plications.

PULSE
LASER

CAPACITOR
Model ESC-302

0.01 puf, 20 kv, 3 nanohenries.
Life: 108 shots at repetition-
rate of 100 pulses per second.
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ENERGY-STORAGE

CAPACITOR

Model ESC-347A

0.25 pf, 17 nanohenries. Ringing
frequency into a short circuit is
2.5 megahertz. Suitable for use
in fast Marx and field-reversal
impulse-generators.

COAXIAL-DISC

CAPACITOR
Model ESC-328

0.05 puf
20 kv
1 nh

This new version of our patented co-
axial disc capacitor is expressly de-
signed to facilitate assembly of low-
inductance capacitor-stacks to operate
at the megavolt levels required in
EMP research.

All of the above capacitors are now
included in our standard line of
“non-standard"’ capacitors. If you
need an energy-storage capacitor
or system, there is a good chance
you will find it in our catalog. If not
just let us know and we’ll design
one for you in a hurry. How else
can we expand our line?

TOBE

| DEUTSCHMANN_
LABORATORIES

CANTON, MASS. 02021: Tel. (617) 828-3366
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