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1414 LETFERS TO

one unit and no change of parity, it can be given only
by the Gamow-Teller interaction. This is ahnost im-
perative for this experiment. The thickness of the
radioactive layer used was about 0.002 inch and con-
tained a few microcuries of activity, Upon demagneliza-
tion, ihe magnet is opened and a vertical solenoid is
raised around the lower part of the cryestat. The
whaole process takes about 20 sec, The beta and gamma
counting is then started, The beta pulses are analyzed
on a 10.channel pulse-height analyzer with a counting
interval of 1 minute, and a recording interval of about
40 seconds. The two gamma counters are biased 1o
accept only the pulses from the photopeiks in order to
discriminate against pulses from Compton scattering.

A large beta asymmetry was observed. In Iig. 2 we
have plotted the ganuna anisotropy and beta asym-
metry w5 time for pelarizing ficld puiniing up and
pointing down, The time for disappearance of the heta
asymmetry coincides well with that of gamma ani-
sotropy. The warm-up time is generaily about 6 mitnules,
and the warm counting rates are independent of the
field direction. The observed brta asymmetry does not
change sign with reversal of the direction of the de-
magnetization field, indicating that it is not caused hy
remanent magnetization in the sample,
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Fia. 2, Gamma anisotropy and beta asymmetry for-
palarizing field pointing up and pointing down.

THE EDITOR

“The sign of the asymmetry cocfticient, a, is negative,
1hat is, the emission of beta particles is more favored in
the direction opposite 1o that of the nuclear spin. This
naturally implies that the sign for Cp and € {parity
comserved and parity not conserved) must be opposite.
The exact evaluation of a s difficult because of the
many eflects involved. The lower mit of a can be
estimated roughly, however, from the observed value
of asymmetry corrected for backseatiering. At velovity
w06, the value of « is aboul 04 The ajue of
(F3/0 can be caleulated from the observed unisol ropy
of the gammit radintion to be about 0.6, These two
quantities give the fower limil of the asymmutry
parmeter §le= 315/ 1) approximately equal fo 0.7
In order 1o evatuate o accurately, many supplementary
experiments  must be carried out lo determine the
various correction factors, [U is estimated here only 1o
show the large asymmetry effect. According 1o fee and
Yang® the present experiment indivittes not only thal
conservirion of parity is violued but also that invari-
ance under charge conjugation is violated® Further-
more, the invariance under time reversal can also be
decided from the momentum dependence of the asym-
metry parameter 8. This effect will be studied liter.

The double nitrate cooling salt has a highly anise-
tropic g value, If the symmetry axis of a crysial is not
set parallel to the polarizing ficld, a smalt magnetic
field will be produced perpendicular to the latter. To
checl whether the beta asymmetry could he caused by
such o magnetic field distortion, we allowed a drop of
Coll, solution todry on a thin plustic disk and cemented
the disk to the hattom of the same housing. In this way
the cobalt nuclet should not be couled suflicientiy to
produce an appreciable nuclear puolarization, whereas
the housing will behave as before. The large beta asym-
metry was not observed, Furthermore, to investigate
possible internal magnetic effects on the paths of the
clectrons us they fnd their way 1o the surface of the
erystad, we prepared another source by rubbing CoCly
colution on the surface of the ceoling salt until
reusonable amount of the crystal was dissolved. We then
allowed the solurion to dry. Neo heta asymmetry was
observed with this specimen,

More rigorous experimental checks are being lnit-
ated, but in view of the important implivations of these
observations, we report them now in the hope that they
may stimulate and encourage further experimentitl
investigations on the parity question in either beta or
hyperon and meson decays.

The inspiring discussions held with Professor T. 12,
Lee and Professor €. N, Yang by one of us (. 5. Wu)
are gratefully acknowledged.

*Waork partinlly supported by the 1, 8 Atomic Encrgy
{Commission.

L'P, D). Lee and (0. N. Yang, Phys, Rev. 14, 254 (19545,

2 A\mbier, Grace, Halban, Kurti, Dumnd, and Johnson, Phil,

Aag. 44, 210 (1953).
$ 1 ee, Oehme, and Yang, Phys. Rev, (to be published;.
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The Quantum Mechanics of Weak Interactions
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Diagrams fllustrating linear mammenta and spins of the decay products in the decays it —> eV > €V when the positron ar ;:

electron energy is nea its maximurm value, Cases a) and d) are ohserved, cases b) and ¢ are never ohserved,

was discovered in 1964 and will be discussed later, CP invariance does break down in ofl

weak decays.

24.6 The V-Alaw

The discovery of parity violation resulted in vigorous experimental activity that cu
within less than two years in a generalization of Fermi’s theory, called the V-4 law. Thi
crunciated independently by Sudarshan and Marshak, Feynman and Gell Mann, Saku
Gershtein and Zeldovitchin 1958 Here it was proposed that the Lagrangian density for
weak interactions {these were the only type known at the time) takes the following fo
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