Chien-Shung Wu: Overlooked
for the Nobel Prize despite 23
nominations!

Mats Larsson
Department of Physics
Stockholm University



T ™.
ik i ;

._,..._.....:,,__:,:




Situation in 1956

* Thet - © puzzle

* 7and 6 the historical names for what is now the
K* kaon

- tzanhd @ had very similar masses and lifetimes,
but decayed differently into pions in weak
Interaction

* Parity was known to be conserved in
electromagnetic and strong interaction, and
assumed to be preserved in weak interaction

* Thus, T and © could be different particles, which
would solve the puzzle



ID Lee and CN Yang had

other idea

* Maybe parity is not conserved in
weak interaction

* They started to review the literature
and found no compelling
experimental evidence for parity
conservation in weak interaction



Yang at Princeton Lee at Columbia University
University



Some Nobel rules

* The Nobel archive (nominations,
special reports, the Nobel Committee

report the Royal Swedish Academy of
Sciences (KVA), the decision by KVA in pleno)

* However, If a laureate iIs alive after 50
years, the archive remain closed until no
laureate iIs alive

* Lee lived to become 98 years, Yang died
October 2025 at age 103



Some more Nobel rules

* |In order to be eligible for a Nobel Prize, you
need minimum one valid nomination a
particular year

* The deadline for nominations are January 31

* Nomination arriving too late will be
registered as a nomination for the following
year

* Your discovery or invention must be in print
(thus, preprint, press conference,
conference presentation do not count)



The strategy of Lee&Yang

“The basic principles involved in these
experiments are all the same: One constructs two
sets of experimental arrangements which are
mirror images of each other, and which contain
weak interactions. One then examines whether
the two arrangements always give the same
results in terms of the readings of their meters (or
counters). If the results are not the same, one
would have an unequivocal proof that right-left
symmetry, as we usually understand it, breaks
down.”

From Yang’'s Nobel lecture 1957



Chien-Shiung (Madame)




Madame Wu

Born in China in 1912

University studies in China

Moved to the US in 1936

PhD in 1940 at UC Berkeley

Joined the Manhattan project in 1944
Joined Columbia University in 1945

Conducted the first experiment on
entanglement of two particles (gamma) over
macroscopic distance and became an expert
on beta-spectroscopy




Article by Lee&Yang

PHYSICAL REVIEW VOLUME 104, NUMBER 1

Question of Parity Conservation in Weak Interactions™

T. D. LeE, Columbia University, New York, New York
AND

C. N. Yawg,} Brookhaven National Laboratory, U pton, New York
(Received June 22, 1956)

OCTOBER

1,

1956

The authors wish to thank M. Goldhaber, J. R.
Oppenheimer, J. Steinberger, and C. S. Wu for inter-
esting discussions and comments. They also wish to
thank R. Oehme for an interesting communication.




1 a. foremaél 1 b. spegelbild 1 c. upp- och ned-
vand spegelbild

From TR Gerholm “Fysiken och mdnniskan”

Note: Gerholm nominated Mme Wu in 1974



Beta-spectroscopy

There had been decades of beta-
spectroscopy work

Why didn’t these experiments reveal any
possible parity violations?
Because thermal motion in room

temperature experiments would wash out
any effects of parity violation

Low temperature needed. Wu teamed up
with group at NBS in Washington DC that
had the low-temperature (0.01 K) technology



Experimental result, Co-
60

Parity violation
(observed)

Electrons @

Cobalt-60 spin




Mme Wu's experiment

* [n beta decay, one could measure the the
angular distribution of the electrons
coming from beta decays of polarized
nuclei. If an asymmetry in the distribution
between 6 and 180 6 (where 8 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.



Wu's article, published
February 15, 1957

Experimental Test of Parity Conservation
in Beta Decay*

C. S. Wu, Columbia Universily, New York, New York
AND

E. AuBLER, R. W. Haywarp, D. D. Hoppgs, Anp R. P. Hupson,
National Bureau of Standards, Washington, D. C.

(Received January 15, 1957)

The inspiring discussions held with Professor T. D.
Lee and Professor C. N. Yang by one of us (C. S. Wu)
are gratefully acknowledged.




Nominations of Lee&Yang

THE UNIVERSITY OF CHICAGO Tl e
CHICAGOD 37 - ILLINOIS 1 -r.'.-r:.}q...!._ I:‘T
THE ENRICO FERMI INSTITUTE
FOR WUCLEAR STUDIES

January 25, 1957

The Nobel Commlttee for Fhysics
Swedish Royal Academy of Sciences
Stockholm 50, Sweden

Dear Sirs:

I deeply appreciate the honor and opportunity to nominate
s candidate for the 1957 Nobel Prize for Physics.

My suggestlon 1s based upon recent work of fundamental
{mportance to our understanding of elementary particle interactions.
Experiments over the past few years indicate ldentical masses and
1ifetimes for the OF and the 7+ particles (known as K mesons) but
the decay preducts of the [* suggested that the 77 and &' cannot be

the same perticle 1f we assume conservation of both angular momentum
and parlty.

Within the past yesr, C. N. Yang and T. D. Lee have made
an extensive theoretical investigation of the gquestion: Can parity
be conserved for weak lnteractions? They re-examined the consequences
of removing the parity law for radicactive disintegrations of nuclel
and fundamental particles, They found that the existing data are not
in contradietion with the concept that parity may not be conserved
{n weak interactlons. In particular, Yang and Lee in a recent paper
(T. D. Lee and C, N. Yang, Phys. Rev. 104, 25U (1956)) made the
assumption that parity 1s not eonserved @nd that there are, there-
fore, twe different decay modes for the K meson. They showed in
this paper that, for strong interactions, experimental evidence for
parity conservation is good, but, for weak interactions, 1t 18 very
poor. They proposed experiments that would test their hypothesis.
During these past months several experiments have been performed at
their suggestion, and the results are now conelusive that parity is
not conserved for the experiments they have propesed.

The work of Yang and Lee have brushed away many difficulties
in our urderstanding of the decay of elementary particles and, at
the same time, suggested a guide to a more satisfactory theory for
nuelear forces and particle interactions.

Even at this early date, 1t is clear that their work is ome
of the most outstanding achievements in the past decade of physics.

For these reasons I wish to nominate both C. N. Yang and
T, D, Lee for the Prize in 1957.

Respectfully :Weg‘ £, ¢
Jo A. Sim'plac

Professor of Physics
Y Enrico Fermi Institute for
Muclear Studies
(]




Dated October 3,
1957

Received October 9
Counted as
Nomination for 1958



Nominations of Mme Wu
* No nomination during 1957

* Two nominations in 1958: Willis Lamb
and Polykarp Kusch. Both Nobel
laureates in 1955



Two special reports

* Oskar Klein wrote a special report
about theory and devoted much space
on Eugene Wigner

* Erik Hulthén wrote about experiments
demonstrating parity violation in weak
interaction. CS Wu was mentioned
first. Thus, the Nobel Committee was
fully informed about her experiment



Nobel Committee
recommendation

Aven om mycket sdval experimentellt som tcoretiskt arbete
dterstdr att utfora for det fullstdndiga klarldggandet av den erforderliga
rcvisionen av paritetsprincipen kan man redan nu sdga att en upptackt
med ytterst betydelsefulla konsekvenser framkommit sam resultat av

den ovan refererade undersékningen av Lee och Yang.
Med dberopande av det anférda fAr kommittén foresld att 1957

4rs Nobelpris i fysik tilldelas gemensamt:

Dr T.D. Lee, New York, och Dr C.N. Yang, Princeton,
for deras djupgdende understkning rérande de s.k. paritetslagarna,
vilken har lett till upptickten av nya egenskaper hos elementarpartik-

larna.

Stockholm den 20 september 1957
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therroposal on October
23, 1957

* The Physics class fully supported the
proposal to award Lee&Yang

* Lise Meitner participated in the
meeting
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10, 1957 the original in
Swedish

confine themselves to this negative statement but devised a number of experiments which
would make it possible to test the right-left symmetry in different elementary particle
transformations, and proposed them to their experimental colleagues. The first of these
experiments was carried out by the Chinese physicist, Mrs. C.S. Wu and her collaborators.
Very schematically it consisted in the following. Atomic nuclei of a racioactive isotope of the
metal cobalt were exposed at very low temperature to a magnetic field - they are themselves
small magnets - whereby they became directed just like compass needles. The distribution as
to direction of the electrons due to radioactivity was then investigated.




1958
Palykarp Kusch
Willis Lamb

WeT=T,
1 Skl
L="oul

David Henry Frisch

1964

Tsung-Dao Lee
Herwig Schopper
Emilio Gino Segré

1965

Emilia Gino Segre

1968

Ryoya Utiyama

Haruhiko Morinaga
Ulrich Hauser
Feza Glrsey

1971

Henry Foley
Tsung-Dao Lee
Robert Serber

Jack Steinberger
Gian Carlo Wick
Allan Maxwell Sachs

)

1972

Isung-NOanles




‘ Henry Primakoff




Special report by Bengt
Nagel 1971

* This Is the first special report making
comments about Mme Wu since 1957

* Nagel’s opinion is that she did the
experiment suggested by theorists

* Not on the same level as the
discovery of CP-violation in 1964 by
James Cronin and Val Fitsch

* Nobel Prize 1980
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