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The Birth: Beta Decay
A— B+e
®v.

(Z,N) = (Z+ LN =1 +e” g™~
particle
@ m, =939.5656 MeV (electron)

@ m, =938.2723 MeV

@ m,=0.510999 MeV
0.7823 MeV=Q for n—>p+e

The conservation of Energy and momentum
requires the electron have a single value of energy.



Parity Violation

Parity conservation had been assumed, almost without question

0 —71 puzzle (19507s) Lee, Yang (1956)
+..0
O — 7w,
P=+1

+. .0

T — JU T TU

P=-—1

Two particles with same mass,
charge, spin, lifetime,
but different decay modes and
parity
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Parity Violation

K — —
0Co —» ONi” +e + V..

Beta asymmetry
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I ZE AT SE0E  (1957)

Experimental Test of Parity Conservation
in Beta Decay*

C. S. Wu, Columbia University, New York, New York
AND
E. AMBLER, R. W. Havywarp, D. D. Horres, aNp R. P. Hubpson,

National Bureau of Standards, Washington, D. C.
(Received January 15, 1957)

N a recent paper! on the question of parity in weak
interactions, Lee and Yang critically surveyed the
experimental information concerning this question and
reached the conclusion that there is no existing evidence
either to support or to refute parity conservation in weak
interactions. They proposed a number of experiments on
beta decays and hyperon and meson decays which would
provide the necessary evidence for parity conservation
or nonconservation. In beta decay, one could measure
the angular distribution of the electrons coming from
beta decays of polarized nuclei. If an asymmetry in the
distribution between 8 and 180°— 8@ (where 6 is the angle
between the orientation of the parent nuclei and the
momentum of the electrons) is observed, it provides
unequivocal proof that parity is not conserved in beta
decay. This asymmetry effect has been observed in the
case of oriented Co¥.

Observations of the Failure of Conservation
of Parity and Charge Conjugation in
Meson Decays: the Magnetic
Moment of the Free Muon*

Ricrarp L. Garwin,t LEoxy M. LEDERMAN,
AND MARCEL WEINRICH

Pliysics Department, Nevis Cyclotron Laboralories,
Columbia University, Irvington-on-Hudson,
New York, New York

(Received January 15, 1957)

EE and Yang'? have proposed that the long held
space-time principles of invariance under charge
conjugation, time reversal, and space reflection (parity)
are violated by the “weak” interactions responsible for
decay of nuclei, mesons, and strange particles. Their
hypothesis, born out of the r—# puzzle,* was accom-
panied by the suggestion that confirmation should be
sought (among other places) in the study of the succes-

sive reactions
Ty, (1)

pt—et 2. (2)

They have pointed out that parity nonconservation
implies a polarization of the spin of the muon emitted
from stopped pions in (1) along the direction of motion
and that furthermore, the angular distribution of
electrons in (2) should serve as an analyzer for the muon
polarization. They also point out that the longitudinal
polarization of the muons offers a natural way of
determining the magnetic moment.®* Confirmation of
this proposal in the form of preliminary results on
B decay of oriented nuclei by Wu et al. reached us
before this experiment was begun.®
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