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interaction, have been worked out and are given here, as they may
be of interest to others who are engaged in comparing observed
spectra with theoretical predictions. Fierz4 has shown from con-
sideration of the effect on the allowed spectrum that combinations
of S with V and T with A must be excluded. We take as the
invariant

I=X,S+X,V+XTT+X&A+~PI'

with the understanding that Xs)v=XT'Ag=o. Using the same
notation and method as in reference (1},the first-forbidden cross
correction factors are:

y"/ion

MnSO4 5HaO MnSO4 4HsO MnSO4 HsO
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The microwaves were generated by a demountable klystron
continuously evacuated by an oil diffusion pump. The absorption
was measured by the change of transmitted power through a
resonant cavity containing the sample, the cavity being always
kept at resonance. The incident power was monitored by a
directional coupler, and the magnetic field was measured by
proton resonance. Our thanks are due to Professor T. Muto and
Professor M. Kotani for valuable discussions.

4' Now at Department of Physics, Faculty of Science. Kanazawa Uni-
versity.
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ECENT developments in the study of shapes of forbidden
beta-ray spectra have indicated that the interaction re-
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sponsible for beta-decay may involve some linear combination of
the five relativistically invariant forms which have hitherto been
used. ' (S, V, T, A, and I' in the usual notation. ) These develop-
ments are:

(a) The explanation of the shape of the spectrum of Cl" using a
combination of interactions. s

(b) The explanation of the shapes of a number of spectra, (e.g. ,
Srs', Srop, Yop, Y9') using the a-factor. e This implies a first-
forbidden transition with the tensor or axial vector form of
interaction, and would not be affected by using a combination of
interactions. (It would be affected by a combination of the tensor
and axial vector forms, but this combination is already excluded on
other grounds. )'

(c) The explanation of the shape of the spectrum of Be" using
the D2 factor, s and of K' using the C factor. Neither of these
would be affected by a combination of interactions.

In view of this, the cross correction factors for first- and second-
forbidden transitions, which arise due to squaring of terms in the

be applied here because the measured g-values in single crystals of
tetrahydrates are almost constant in all orientations.

It is noticeable that, although the half-width of MnSO4 5H~O
is about four times larger than that of CuSO4 5H&O, they are
almost equal in the case of MnSO4 H20 and CuSO4 H&O. These
differences may be ascribed to the diferent states of Mn++ and
Cu++ ions, as the corresponding crystals have almost the same
crystal structure.

The value of maximum x"per ion in the four states are shown in
Table II.
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The second-forbidden cross correction factors are:
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The I, M, and E functions are as given in reference 1, but be-
cause of the presence of the Dirac matrix P in some of the inter-
actions and not in others, further functions I. , M, and E have
to be introduced. These are given below, and following the arrow
in each case is an approximation good for aZ(&1.
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Work in connection with the comparison of complete correction
factors with experimental spectra is proceeding.
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FIG. 1. Relative rf electric field distribution over periphery of circular
wave guide. (Signal frequency: 5500 Mc/sec, Gas: Ne+1/0 at 1 mm Hg. )
The reference plane for 8 and the reference level for the 8-field measure-
ments are the plane and amplitude, respectively, of the maximum 8-field
with no discharge. Signal pulse 50 sec after 5 sec dc discharge pulse. Pulse
voltage: 1050-v peak. Pulse current: 135-ma peak.

(1) Very large angles of rotation, on the order of 90' or more per
guide wavelength, exhibiting a pronounced resonance behavior in
the region where the gyromagnetic frequency of the electrons
approaches the signal frequency.

(2} Departure from linear polarization as resonance is ap-
proached. Polarization becomes more broadly elliptical and finally
almost purely circular at resonance.

(3) Demonstration of an analogue, for guided microwaves, of
the crossed Nicol prisms experiment.

The anisotropic electron gas is produced by a pulsed dc dis-
charge in a hot-cathode tube containing a rare gas, which com-
pletely fills a Gve-inch long section of guide which is enveloped by
a solenoid. A signal pulse ten microseconds wide, with variable
time delay after the dc discharge pulse, is sampled by a probe in a
following section of guide, which can be mechanically rotated
about the guide axis.

In Fig. 1 the rf electric Geld at the guide periphery is plotted as
a function of angle for several values of magnetic field. In Fig. 2
the angle of rotation of the plane of maximum E-Geld is plotted as
a function of magnetic field. The experimental conditions are
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"N recent years the magneto-optics of electromagnetic wave
~ - propagation have been extended to guided propagation at
microwave frequencies. In particular, Faraday-eBect experiments
have been made' ' in which the plane of maximum E-Geld of the
TE» mode in a circular wave guide is rotated by propagation
through a section of the guide flied with a liquid or solid dielectric
and located in an axial dc magnetic Geld. In all the published work
to date, very small angles of rotation are obtained per guide
wavelength, even at the gyromagnetic resonant Geld.

We have performed magneto-optic propagation experiments in
circular wave guide in the range of frequencies 4600-5500 Mc/sec,
employing as the dielectric the decaying plasma from a pulsed dc
gas discharge. The main results are as follows:
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FIG. 2. Rotation of plane of maximum Z-field 2Is magnetic field. The
experimental conditions are the same as for Fig. 1.


