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Part 11 :

Chien-Shiung Wu

Conservation of Parity Operation

in Radioactive Decays

12 The mirrer reflection of g

spinning ball. The image
and the rea] object could
not be distinguished be-
cause the top right one
fooks just like the real bal
turned upside down, Re-
flection can be detected
it there is 2 preferred di-
rection.

of the experiment op polarized nuclei, one must  first
examine the meaning of conservation of parity in

radioactive decays.

The law of parity dictateg that the physics
phenomena of atomic or nuclear systems in the original
and its mirror twin should be indistinguishable‘ Fig.
12 shows the mirror reflection of a spinning ball, If

cannot be mistaken for the reajl thing, as they have
reversed handedness.

Mathemaiicaliy, it states that 2 pseudoscalar term
{a-p> changes sign under Space inversion where P is the

electron momentum and ¢ the spin of the nucleus, It
the distribution of emitted electrons from polarized



B Particle distribution about nyc)

Pseudoscalar Quantity <(owP-) >

The Parity Violation in Weak Interactions

Nuclear axis

ear axis

Fig. 13 4, the 5pin of the nucleus; p, the electron momentum.
f parity conservation s valid; the expectation valuye

of (g A =0,
(a-pdd= [drg* ) 0 purd 1oy

If parity invariance is valid; then P-operation gives
PO =g(~p)= B340

then PGp0>= [arg* ) laC=r)-pi=ryigery

== A Do) p, 3190

=={{op)>
If parity invariance jg valid, {(o-p)y=0, the expecta-
tion value AL oof pseudoscalar quantity must e
identically zerq,

(¢
{es9 )
esm-60)

3 -(cvs ©6)

s
-
~0



The Parity Violation in Weak Interactions 2]

we had to Prove that this asymmetry effect Was not due to the strong magnetic field of
the CMN crystals produced at extremely low temperatures, We also needed to show that
this effect was not due to the remnant magnetization ip the sample induced by the strong
demagnetization field.  The most clear-cut control experiment would be one ip which a

closed because of heavy snow. Itold Dr. Lee that the observed asymmetry wag reproducible
and huge, byt we had not exhausted g41] €xperimenta] checks Yet.  When | started to
make a quick rough estimate of the asymmetry bParameter 4, 7 found j¢ was nearly —j,

The asymmetry parameter 4 wag estimated ag follows -

The electron angular distribution i Y oy 3 |+ aso
'
W(ﬂ’)=1+A-—3£;—z--§~cos0 ,‘vctufwt—e- "(‘om,

“0” is the angle between the nuclear spin and electron momentum direction. The actually
observed asymmetry g ~259%

WO~ W(z) el 9
PP’(’O}"*"W{TJ) —_0.25“—:‘1' 1‘“‘" P

5

where T7 =0.65 calculated from observeq 7 anisotropy,

%%0.6 from the calibrated pulse height analysis,

The back Scattering of the electrons from the CMN crystal was foyung in a magnetic
Spectrometer to pe 30—35%.

Therefore 4= —0.25x% (0.65x0.60)-1 X%z ~1;

The result of A= —1 was the first indication that the interference between parity
conserving and parity non»conserving terms in the G-T interaction Hamiltonian was

close to maximum or, Cu=(C,". This result ig just what one should €xpect for 3 two
component theory of the neutrino in g Pure Gamow-Teller transition, ¢ also implijes
that, in this case, the charge conjugation is gisp non invariam. Dy, Lee realized it then
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