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mirror-like surface. The glass was in the form of a ribbon
1.5 cm long, 1 mm wide and 25@ thick, fused to a glass plate
at the ends in such a way that the ribbon bowed up
slightly in the middle. Contacts were made by. means of
platinum wires sealed into the glass at the ends of the
ribbon. This "receiver" was placed on a thin copper base-
plate suspended on quartz fibers attached to a small heavy-
walled copper vessel in which the liquid helium was made

by the. Simon expansion method. Our most sensitive film

had a transition zone roughly 0.02' wide in which the
resistance varied from 100 ohms (normal) to 10 3 ohm

(superconducting). The estimated thickness of the film was
10 mp, . Other films studied varied in thickness up to 500 mp,

and had correspondingly lower resistances. By means of a
small electrical heating coil attached to the base-plate, the
temperature of the film was maintained in the rniddle of the
"steep" portion of the transition during the radiation
measurement. Judging from the observed fluctuation in

resistance of the lead film, the temperature was maintained
ef'fectively constant to within 10 ' degree.

The source of radiation was a blackened copper disk,
electrically heated and with thermocouple attached. It was

suspended about 5 cm above the receiver, with shutter and

diaphragms in between so that measured amounts of energy
could be transmitted.

The potential drop across the film was measured with a
potentiometer circuit, the galvanometer beam having a
deflection of 1 cm per pv. Radiation was flashed on the
receiver from the radiator at a series of temperatures from
15'K to 150'K. The receiver was at a temperature of about
7'K and the shutter at 14'K.

The largest ratio of potential drop to input of radiant
energy was obtained with the unblackened 10 mp, film. This
receiver (glass+lead) had a heat capacity of about one erg
deg. '. A beam of radiant energy, 6 erg sec. ', produced a
galvanometer deflection corresponding to about 6 millivolts
in less than 1 sec. This is equivalent to a sensitivity of 10 4

erg sec. ' per mm deflection. Blackening the lead surface
with a thin layer of cobalt oxide produced no appreciable
increase in sensitivity.

Because of temperature fluctuations in the receiver, this
sensitivity of 10 4 erg sec. ' per mm deflection was too high
to permit accurate measurements. The highest precision
obtained was in an experiment with the radiator at 35'K.
A beam of 2 X 10 4 erg sec. ' gave a deflection of 7 mm. The
probable error corresponded to 1.5 mm, giving a precision
of measurement of 4X10 ' erg sec. ',

It appears that the ratio of potential drop to radiant
energy input is several, orders of magnitude higher than in

the other methods for measuring radiation in the infra-red
region, and that the possibilities for sensitivity and pre-
cision are correspondingly high. It is probable that, with

superconducting receivers of higher resistance, more
sensitive galvanometer systems, and better temperature
control, the precision can be improved considerably beyond
the results reported here.
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ATURATED water solutions containing an excess of
~ ~

boric acid crystals, or of ammonium nitrate crystals,
were bombarded for several thousand microampere hours

by fast neutrons produced by the Be'(d, n)B' reaction,
with 16.5-Mev deuterons. In all cases the water surrounding
the crystals, when placed as water vapor in a Geiger-
Miiller counter, showed an activity of approximately 104

counts per mole per second. Control samples of distilled
water had less than five percent as much activity.

The following reactions are energetically possible, with
20 Mev as the upper limit of the neutrons used:

B' +pn'~t 5B"j~~4Bes+IH +.Q
4Bes~22He4

5B"+pn'~LSB" j*~4Be'+IH'+ Q2

7N «+ pn ~t 7N s j+—+6C +IH3+ Q3

7N +pn ~$7N 5j*~32He + IH +Q5
7NIs+ pnI~L7N 7+~6C +IH +Q4

(2)

(3)
(3a)

(4)

where QI=+0.2 Mev; Q2= —9.6 Mev; Q3= —4.3 Mev;
Q4= —10.1 Mev; Q5 ———11.5 Mev.

Reaction (1) might be expected, since the compound
nucleus formed has already been observed to yield radio-
active hydrogen. '

Since only 0.38 percent of the bombarded nitrogen was
N", it is not likely that reaction (4) was primarily re-
sponsible for the observed activity.

The total neutron output of the 60-inch cyclotron has
been recently measured by Dr. Emilio Segre and Mr.
Hubert Yockey. Using their unpublished and preliminary
result of one neutron per 200 deuterons, and 31 years as the
half-life, ' one may obtain a rough value for the reaction
cross sections. Assuming that (1) and (2) are involved for
boron, and (3) and (3a) are involved for the nitrogen, one
obtains for both elements approximately 10 2' cm2 as the
fast neutron cross section for the production of hydrogen
three. It is estimated that these values for both cross
sections may be in error by a factor of five.
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