
I'H YSICAL R EVI EW VOLUME 69, NUMBERS 9 AND 10 MAY 1 AND 15, 1946

particularly fails to do so at low ph when ph remains con-
stant and 8 varies by a factor of one hundred.

If one examines Whitehead's siimmary of data at low

pb, one finds variations as great as 50 percent among various
observers. Therefore existing experimental data taken over
a long time with poorly controlled conditions cannot be
used to support Meek's claim that his equation fails at
low pb or the possibility pointed out by the writer that at
high pressures no deviation occurs at all. Indeed, both
conclusions may be correct for, as has been pointed out, s

Paschen's law has never been verified over an extended
pressure range. To answer the question, a set of carefully
controlled experiments are needed in which pb is varied by
changing first pressure, then gap length. These experiments
should be carried out in a single laboratory.

There is some basis for believing that both Meek's and
the writer's contentions are true. For constant 8, the posi-
tive ion concenti'ation decreases with decreasing pb, and
the streamer mechanism probably does become inoperative
at low pb. At constant pressure, the positive ion density
increases with decreasing pb. Thus it may be that the
streamer mechanism continues to be effective at high
pressures and low pb.
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&HIS is an investigation in the use of nuclear recoils
in specific synthesis to a8'ord eScient methods of

producing radioactive isotopes in high specific activity
either in the synthesized compound or a derivative or de-
composition form; it was primarily started in an attempt
to synthesize a highly radioactive compound for medical
use. The Szilard-Chalmers' technique' makes use of these
recoils to break selectively the chemical bonds of activated
atoms; in the experiments recorded here the purpose was
to utilize this energy for synthesis. The choice of reactants
used was a matter of convenience and ease of manipula-
tion. The synthesis attempted was

I~7+n~I "8+y
CeHi2+ I (on recoil)~C8Hii1128+H

A solution (A) of 0.103 g I2 in 40 cc normal pentane was
made up. This, along with the same amount of undissolved
I2, was irradiated with slow neutrons from the Columbia
cyclotron; then the I2 was dissolved in 40 cc norma1 pen-
tane (solution (B}).The solutions were then resolved to
determine distribution of the I'28 activity. The I2 was
quantitatively removed with 0.08M Na2S203 solution;
n-amyl iodide was added as a carrier and the amyl iodide
and pentane separated by distillation. Activities were
measured by means of a Geiger-Mueller counter. In B,
&0.5 percent of the I"8 activity was found in the amyl
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N his paper, "A Theory of Spark Discharge, " Meek'
~ ~ formulated a quantitative criterion for sparking by
means of the streamer mechanism. This criterion led to
Meek's equation for sparking. In the above paper, Meek
compares values of sparking potentials for air as calculated
from his equation with data given by Whitehead. ' Meek
found his calculated values to be in good agreement with
those experimenta11y observed for values of pb (pressure
Xplate distance} from 10,000 to about 100 mm Xcm. Ac-
cording to Meek, the calculated values are higher than the
observed ones for pb less than 100 mm Xcm, and the devia-
tion increases steadily with decreasing pb. Below this value
of pb, it is assumed that the discharge proceeds by means
of the Townsend type of mechanism, the positive ion
density becoming too low to insure adequate photo-ioniza-
tion for streamer formation.

In connection with some recent measurements of spark-
ing potentials, the writer has had occasion to examine in
some detail the nature of the departure of the theoretical
from the experimental curve at small values of p5. In an
attempt to reproduce Meek's curve, the pressure was
taken as 760 mm, and the gap length was varied to obtain
varying values of pb. The original value of It=1.0 in
Meek's equation has been replaced subsequently by the
value %=0.1. Recent measurements, by the author' show

that the proper value of X is much less than 0.1. Using
this small value of X, with constant pressure (760 mm),
Meek's equation was used to calculate sparking potentials
down to 10 mmXcm. Excellent agreement (to within a
few percent) was obtained down to this value of pb with
the data given by both Khitehead2 and Schumann. '
Changing E' to 0.1 gave values which were 20 percent
higher than the experimental values at pb=10 mmXcm.
(Changing E from 0.1 to 1.0 has very little eBect.) Meek's
curve (with X 1.0) calls for a departure of about 70 per-
cent at pal=10 mmXcm.

It is apparent that Meek's curve was not obtained by
the procedure outlined here. Quite probably he used a
constant gap distance (near one centimeter) with varying
pressure. Using a lower value of X he would not have found
so much deviation at low pb. It has been pointed out by
Meek that his equation does not obey Paschen's law. It
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