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Physics Institute of
the ETH Ziirich Ziirich, Dec. 4, 1930
Dear Radioactive Ladies and Gentlemen,

As the bearer of these lines, to whom 1 graciously ask you to listen, will explain to you in more
detail, because of the "wrong” statistics of the N- and Li-6 nuclei and the continuous beta
spectrum, [ have hit upon a desperate remedy to save the "exchange theorem” (1) of statistics and
the law of conservation of energy. Namely, the possibility that in the nuelei there could exist
electrically neutral particles, which I will call neutrons, that have spin 1/2 and obey the exclusion
principle and that further differ from light quanta in that they do not travel with the velocity of
light. The mass of the neutrons should be of the same order of magnitude as the electron mass and
in any ¢vent not larger than .01 proton mass. - The continuous beta spectrum would then make
sense with the assumption that in beta decay, in addition to the electron, a neutron is emitted such
that the sum of the energics of neutron and electron is constant.

Now it is also a question of which forces act upon neutrons. For me, the most likely model for the
neutron seems to be, for wave-mechanical reasons (the bearer of these lines knows more), that the
neutron at rest is a magnetic dipole with a certain moment p. The experiments seem to require
that the ionizing effect of such a neutron can not be bigger than the one of a gamma-ray, and then
1 is probably not allowed to be larger than ¢ = (10 %cm).

But so far [ do not dare to publish anything about this idea, and trustfully turn first to you, dear
radivactive people, with the question of how likely it 15 to find expenmental evidence for such a
neutron if it would have the same or perhaps a 10 times larger ability to get through [material]
than a gamma-ray.

1 admit that my remedy may seem almost improbable because one probably would have seen
those neutrons, if they ¢xist, for a long time. But nothing ventured, nothing gamed, and the
seriousness of the situation, due to the continuous structure of the beta spectrum, is illuminated by
aremark of my honored predecessor, Mr Debye, who told me recently in Bruxelles: "Oh, It's
better not to think about this at all, like new taxes.” Therefore one should seriously discuss every
way of rescue. Thus, dear radivactive people, scrutinize and judge. - Unfortunately, [ cannot
personally appear in Tiibingen since | am indispensable here in Ziirich because of 2 ball on the
might from December 6 to 7. With my best regards to you, and also to Mr. Back, your humble
servant

signed W, Pauli

[Translation: Kurt Riessclmann]
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Interaction of Mesons with Nucleons
and Light Particles

T. D, Lax, . N, Vang . B .
Fustirute for Nuclear af Chisage, Chicage, Hlinols  One can perhaps attempt to explain the equality of these
in logous at u

i
‘ou

W E have been making a phenomenalogical study of g
the various experiments which have been done in resy .
eraction between the various types  The “quanta” of such a field woul
vo inter-  Jifetime and would have escaped dety
e to light. Second, if we assume the r-mesons to have integral spin

irst, we found that if the decay of the s-mesons and  and assume direct eouplings for the processes

the capture of the y~-mesons by nuclei are described by

—eptanti s

the reactions' NesPdx™
maetetr, ((;-mlu‘\'w-- o "*'-:'"";1 with coupling constants determined from the lifetime of the
PNty =proton, Ne=neatrou),

=-mesons* and the strength of nuclear forces,* the interac-
tion between the s-mesons and the nucleons can be
quantilatively explained as a second-order interaction
through the virtual creation and annihilation of =-mesons.

Eur~3H 107 erg cm® After the completion of our work Mr. A. Ore has kindly
and informed us that similar considerations have been carried

Ear~~2X 1070 erg co’, out by J. A. Wheeler and J. Tiomno.

* The masses of the - a

and that the Fermi type interactions are assumed to be
responsible for these processes, the coupling comstants
would have the values

respectively. These values are so determined as to fit the
experimental lifetime* of the s-mesons and the capture
probability of the u~-mesons by nuclei.? It is

nucleons and the w-mesons and the interaction of the gl pure,
nucleons with the p-mesons lead to coupling constants of
the same order of magnitude.

[E3 ZEBGHE 1949 4F & 7 Phys. Rev. 75 (1949) 905 f4
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5 %2 BAi &1 (M. Rusenbluth) Mgz 7°—t 5E B
— A ANE— I B S I 3 TR . RGeS0
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PHYSICAL REVIEW VOLUME 104, NUMBER 1 OCTOBER 1, 1956

Question of Parity Conservation in Weak Interactions*
T. D. Lk, Columbia University, New York, New York
Axp
C. N. Yax,t Brookhaven National Laboratory, Upton, New York
(Received June 22, 1956)

The question of parity conservation in 8 decays and in hyperon and meson decays is examined. Possible
experiments are suggested which might test parity conservation in these interactions.
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Parity Nonconservation and a Two-Component Theory of the Neutrino
T. D. Lex, Columbia University, New York, New York
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W AR H s, ARPAE 25 T30 53 T 50 FL 4% 1 A
Y AAZIGHI19604FE3 A 15 H i FL2%™ 2L
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FEASIBILITY OF USING HIGH-ENERGY NEUTRINOS TO STUDY THE WEAK INTERACTIONS

M. Schwartz™
Columbia University, New York, New York
(Received February 23, 1960)

THEORETICAL DISCUSSIONS ON POSSIBLE HIGH-ENERGY NEUTRINO EXPERIMENTS*

T. D. Lee
Columbia University, New York, New York
and
C. N. Yang
Institute for Advanced Study, Princeton, New Jersey
(Received February 23, 1960)
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