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where Ed is the dissociation .energy of 4Be' into two 2He'
nuclei.

The expression (6) shows a sharp maximum for the
temperature at which the thermal dissociation of 4Be'
nuclei into two u-particles starts. We should notice here,
however, that the possibility of such reaction requires the
stability of 4Be which at the moment is rather doubtful
because of recent experiments of Kirchner, Laaff and
Neuert. 4

It is also questionable, in view of comparatively low
probability of u-particle penetration into another a-
particle, whether such a chain will give sufficient energy to
secure the existence of the star.
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Multiple States in the High Pressure Discharge

In studying the arc discharge in the one atmosphere
range of pressure we have for some time accumulated
evidence that there exist, in addition to the "normal
arc" and a glow discharge, additional glow states. The
possibility that these additional states arise from spurious
effects, such as magnetic lengthening of the discharge
column, has now been eliminated.

We measure simultaneously the total voltage e, electric
gradient B, and the diameter D of the discharge column,
all as a function of arc current, i, varying between 10
amperes and zero. In addition to the oscillographically
recorded e, E, and D, we have taken motion pictures of
the discharge at 1000 frames per second.

The findings are as follows: With hydrogen at one
atmosphere pressure and pure carbon electrodes, there
exist a normal arc state I, a glow state II, and a glow
state III. The normal arc state I has a gradient 8 that
varies (linearly on log-log paper) between 82 v/cm at
10 amperes to 280 v/cm at 2 amperes, and is identical
with the hydrogen arc studied by Mackay and Ferguson'
and Langmuir. 2 In the range 2—0.6 amperes glow II
appears, with 530&8&900v/cm. From 0.6 to 0.1 ampere
a glow III is found, with 900 &8&1300 v jcm. The transi-
tion between I and II is thus accompanied by a change in
gradient of 240 (v jcm). The transition between II and III
shows no change in gradient, but an abrupt change in
total arc voltage.

From measurements of the total voltage e, it is found
that the transition between I and II is accompanied by,

a change in e of 96 volts, the transition between II and III
by 130 volts.

The photographs show that I is a highly luminous
column, homogeneous along the axis, with a current
density of approximately 1000 amp. cm 2. The form II is a
less intense striated discharge, with a lower current
density, and has a well-developed cathode dark space.
The new discharge III has the same column as II, but the
cathode dark space is replaced by an intense glow from

which streamers emanate. It is evident that the cathode
fall of II has increased by 130 volts in going to III.

There is incomplete evidence of an additional fourth
state in hydrogen when the electrodes are incandescent
tungsten. Further incomplete evidence suggests the
presence of a total of four states with copper electrodes in
nitrogen.

The results thus point conclusively to the presence of
a new discharge type in the high pressure discharge, and
suggest the existence of still others. The data are too
incomplete at present to, allow a conclusion as to the
mechanism.
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Concentration of Radiohalides, and Failure to Observe
Gamma-Rays from I"'

In connection with experiments in which radioactive
iodine, I"', is being used as an indicator in the study of
thyroid physiology, it was necessary to determine whether
this substance emits gamma-rays. There is disagreement
on this point in the literature; Amaldi' lists a gamma-ray
as present, while Livingston and Bethe' do not.

With 150 mC of radon and beryllium, we have prepared
sources of I"' which emit 10 beta-rays per minute, arid
have been unable to detect with a screen cathode gamma-
ray counter any gamma-rays which pass through one-
sixteenth of an inch of lead (1.8 g cm 2). This corresponds
to less than 0.1 gamma-ray of energy 0.5 Mev, per beta-
ray, as determined by comparison with a radium standard.

A modification of the method of concentrating radio-
active iodine given by d'Agostino' has been used for both
iodine and bromine with excellent results. In the case of
iodine, a few milligrams of free iodine (e.g. , ten) are added
to irradiated ethyliodide, and a water solution of the
combining weight of sodium bisulphite (e.g. , 4.1 mg) is
shaken with the ethyliodide until the iodine color dis-
appears. The water layer is separated from the ethyliodide
in a separatory funnel, and silver iodide precipitated from
it by the addition of an excess of slightly acid silver nitrate
solution. Filtration is hastened by heating to boiling
before filtering. Almost all the activity can thus be con-
centrated into a precipitate which may if desired contain
as little as one milligram of iodine. The ethyliodide can
be used over and over, and the complete separation can
be carried out in less than ten minutes.

This work was done at the Massachusetts Institute of
Technology under a grant from the Milton Fund of
Harvard University.
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