Measuring
ow light
evels

...requires extremely low
dark currents coupled with |
maximum useful sensitivity.
The EMI 6256, a 13-stage
venetian blind 2" photomul-
tiplier tube has the essential
characteristies that are nec-
essary for low light level ap-
plications. The unique 10mm |
cathode-DI geometry, togeth- |
er with the ultra-stable EMI
venetian blind design, has re-
sulted in its widely success-
ful use in astronomy, biology
and spectrophotometry. The EMI 6256B has
a quartz window and the S-11 cathode (5-13)
which has a peak quantum efficiency of
17% at 4,200 A. The EMI type 6256S has
5 to 10 times lower dark current than the
62568, and should be used when system per-
formance is dark current limited. This type
is also available for visible light applications
as 9502B/9502S, or with 11 dynodes as
6094B/6094S. Many other EMI photomulti-
plier tubes are available for special applica-
tions from stock in sizes from 1" to 12",
EMI photomultiplier tubes are available
through qualified engineering representa-
tives located in major marketing areas
throughout the United States. A request on
your company letterhead will bring you the
name of your nearest representative as well
as a copy of our latest catalog,
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energies as low as 10-1° eV, much
smaller than was thought possible.

In a talk at the December APS
meeting, Witteborn described a new,
enlarged apparatus with a free-fall
region 5 cm in diameter and 300 cm
long. Preliminary results indicate that
freely falling electrons experience the
same gravitational force as electrons
bound in a metal (in agreement with
a recent theoretical paper by Leonard
Schiff and M. V. Barnhill of Stanford).
By passing a current through the walls
of the drift tube a known uniform force
smaller than gravity could be applied
on the otherwise freely falling elec-
trons. Comparison of the time-of-
flight distributions taken with various
applied forces demonstrated that the
slowly moving particles were electrons
and that no other net forces larger
than = 0.2 mg existed within the drift
tube (where m is the electron’s inertial
mass and g is 980 ecm/sec?.)

To solve the more difficult problem
of obtaining low-energy positrons, a
source is being developed by John
Madey, a graduate student. Positrons
emitted from a radioactive source will
be slowed down by multiple collisions
with gas atoms. Witteborn notes that
their experiment will be the first direct
determination of the gravitational
properties of antimatter.

Bevatron Shut Down 3 Months:
Metal Fatigue in Alternator

Metal fatigue has cracked the dove-
tail on the rotor of a Bevatron alter-
nator. Repairs will shut down the
Berkeley 6-GeV proton synchrotron
for at least three months. During rou-
tine maintenance in December, Beva-
tron technician W. B. Thompson
found some indications that one of the
poles had cracked; further inspec-
tion showed that the other Bevatron
alternator also had cracked poles.
Westinghouse is fabricating new parts
for the alternator, which is expected
to be running again around March.
The alternators, each rated at 46
MW, energize the large Bevatron mag-
net; they are pulsed about 10 times
per minute. Similar alternators are
used at Brookhaven, CERN, Argonne

and nmvrop in the United Kingdom.

Last year metal fatigue on a NIM-
rop alternator caused a crack while
the accelerator was running; the moyv-
ing rotor grabbed the stationary stator
and tore it to pieces. The damage
took almost a year to repair. When
prysics TopAy spoke to Harold Vogel
(who is in charge of the Bevatron
power supply), he noted that the
~Nimeop fatigue failure occurred after
only about 7 million alternator pulses,
whereas the Berkeley machine, run-
ning since 1954, has been pulsed
about 37 million times. The Brook-
haven AGS, running since 1959, has
already been pulsed 57 million times,
because it pulses more frequently.

Brookhaven accelerator people, con-
cerned over the possibility of metal
faticue in their own alternators, are
studying the Bevatron failure. They
have inspected the AGS alternator in
detail and found no signs of fatigue
cracks there.

Radiation-Damaged Hose
Causes Fire at AGS

A fire at the Brookhaven AGS on 9
Dec., which destroyed the coils on one
magnet and downed the accelerator
for six days, is a symptom of the radia-
tion damage that is becoming a serious
problem at the facility. Because the
accelerator is operated at 15 times its
original design intensity, water hoses
burst, magnet insulation turns a sickly
greenish yellow and some of the AGS
staff is being exposed to almost the
allowable radiation limit. So we were
told by Kenneth Green, chairman of
Brookhaven’s accelerator department.
Green feels that the AGS in its present
configuration cannot continue running
at its average intensity, 1.5 x 1012
protons/pulse, for more than another
year or so. However, he expects that
the AGS conversion project (PHYSICS
TODAY, September 1964, page 98) will
soon relieve some of the radiation
problems involving men and equip-
ment,

Burst water hoses have occurred
with increasing frequency at the AGS
since the neoprene rubber hoses used
to cool magnet coils last only two or
three months in the intense radiation.
To protect equipment from water dam-
age, operating personnel had spread
polyethylene sheets. On 9 Dec. a
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