
9524-B
Another superb

photomultiplier from
EMll

Dark current at
200 Amps/Lumen typically

2X10 ' 9 Amps

A rugged versatile tube utilizing the
special EMI CsSb box and grid design.
Typical gain of 3 x 106 at 1100 volts
makes it an excellent tube for portable
instruments. Variants are available
with "S" , S-1O, and S-20 cathodes as
well as with quartz windows for U.V.
work.

The characteristics of the 9524-B ex-
emplify the type of performance to be
expected from the more than sixty
different photomultipliers made by
EMI in sizes from 1 to 12" in diameter.
Most types are available from stock in
the U.S.

Write for our latest catalog and the
name of your local representative.
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SEARCH AND DISCOVERY

able for space missions because of its
small mass (0.9 or 1.6 kg) and low
power requirements (about 1 watt).
18-point differential-energy-spectrum
measurements for both electrons and
protons include parts of the lower ends
of the spectra that have been relatively
neglected by plasma and penetrating-
radiation physicists.

The basic component is the "chan-
neltron" secondary-emission multi-
plier. It is a thin tube whose interior
is coated with a semiconductor mate-
rial that emits secondary electrons.
When a potential difference of 3500
volts is applied across the ends of the
tube, an axial electric field is formed.
Secondary electrons, produced when
a charged particle hits the inner sur-
face of the aperture (at ground poten-
tial), are accelerated down the tube.
Simultaneously, the electron drifts
across the tube with whatever lateral
velocity is acquired in the ejection
process. When these free electrons
gain enough energy from the electric
field between encounters with the sur-
face that, on the average, more than
one secondary electron is generated at
each encounter, this process cascades,
resulting in a gain of about 108.

In SPECS, five 270-deg channeltrons
are mounted on top of each other ad-
jacent to a helical "funneltron." The
beam of entering particles is collimated
and then passes through a pair of de-
flection plates kept at a variable poten-
tial. At specific voltages across the
deflection plates, particles of certain
energies entering the channeltrons and
the funneltron are counted. When the
polarity of the deflection plates is re-
versed, the particles switch position

and, for example, the protons enter the
channeltrons and the electrons enter
the funneltron.

Since a satellite, in an orbit close
to the earth, can pass over an auroral
arc in one second, the simultaneous
measurement of electrons and protons
and the greater sensitivity to small
particle intensities are advantageous
features of SPECS. A number of small
units have been flown on Javelin rock-
ets, and the larger ones will be orbited
in the Owls 1 and 2 and Aurora satel-
lites. Another set will be placed on
the lunar surface by astronauts.

This development is reported in an
article by Brian J. O'Brien, Foster Ab-
ney, James Burch, Richard Harrison,
Robert LaQuey and Tadeus Winiecki
in Rev. Sci. Instr. 38, 1058. -MLL

1.02-Meter Bubble Chamber
Starts Operating at Stanford

At the Stanford two-mile accelerator a
1.02-meter hydrogen bubble chamber
recently began running. The third
largest in the US, it is probably the
last of its generation to be built, ac-
cording to Joseph Ballam, who directs
the SLAC research division. Most of
the big high-energy laboratories now
want larger, room-size chambers. A
4-meter chamber is being built at Ar-
gonne, and a 4.3-meter chamber for
Brookhaven was recently recommend-
ed by the Weisskopf high-energy
physics committee.

The Stanford $2.5-million cham-
ber, made of stainless steel, is 1.02
meters in diameter and 0.51 meter
deep. It has a bellows-operated pis-
ton that pulses twice a second in a
24-kG field.

Unlike its predecessors the SLAC
chamber has no elaborate refrigeration
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system to maintain low hydrogen tem-
perature. These days it is cheaper to
use liquid hydrogen directly from
commercially supplied tanks.

A second chamber will be available
later when the old 72-inch chamber
from Lawrence Radiation Laboratory
is modified; its effective length will be
2.08 meters. The chamber, piston op-
erated with an omega bellows, will
pulse twice a second, twelve times
faster than the 72-inch. Testing
should be finished by the end of the
year; soon after the remodeled cham-
ber should be ready for events.

1-GeV Protons Probe Motion of
Nucleons in Nuclear Matter
The exceptional stability and high en-
ergy of the Cosmotron beam and re-
cent improvements in wire spark-
chamber techniques have been used to
probe the distribution of matter in
light nuclei. In a race to beat the
final shutdown of the Cosmotron an
11-man team (Harry Palevsky, Joseph
Friedes, Richard Sutter and Gerald
Bennett of Brookhaven, George J. Igo
of Los Alamos, Dwayne Simpson and
Gerald Phillips of Rice University,
Daniel Corley and Nathan S. Wall of
the University of Maryland, Robert
Stearns of Vassar College and Bernard
Gottschalk of Northeastern Univer-
sity) used 1-GeV protons to probe
the nucleus in much the same way as x
rays probe condensed matter. Their
first results were reported in Phys.
Rev. Letters 18, 1200 and 19, 387.

Energy resolution was so good
(roughly 3 MeV) that one could sep-
arate elastic from inelastic scattering
for several light nuclei. Angular reso-
lution was ±0.1 deg.

The beam itself was amazingly
stable; over 24-hour periods its long-
term stability was about 1.5 MeV. No
one associated with the accelerator
had realized how good it was. Before
the Cosmotron closed permanently on
31 December the collaboration did ex-
periments with hydrogen, deuterium,
helium, lithium-6, carbon, oxygen and
lead.

Although electrons have been used
to probe the correlations of individual
nucleons inside the nucleus, the Cos-
motron collaboration is the first to do
the same with protons. The proton
scattering results suggest that nucleon-

We won't sell you an
unused Ge diode
Every germanium diode we make is put through its paces in our own
research lab before we ship it. This procedure gives you the most
detailed information on the true efficiency and resolution of the diode
from actual measurements — not just from theory based on area
and depth.

From our own research work, we know how important it is to
determine every diode parameter. This means efficiency, resolution,
response time and active volume. This is why we completely evaluate
each diode before we sell it — probably more completely than in
your own lab. We make extensive tests using Am-241, Cs-137 and
Co-60 standards to check each diode.

With every diode shipped you receive a detailed Test Data
Certificate which reports all of the information obtained from
our measurements.

For complete details on our germanium diodes—their resolution,
response, size, price and efficiency, write Isotopes, Inc., 50 Van Buren
Place, Westwood, New Jersey 07675, or call Rolaud Kolo^ivov a
201-664-7070, Extension 237.

ISOTOPES, INC.

ATELEDYNE COMPANY
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