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9.1. Introduction

The past 50 years of elementary particle physics have witnessed an
explosion of data, followed by simplifications based on classification and
solid theory. Attempts to describe the fundamental interactions from a
more unified point of view have borne fruit in a combined theory of weak
and electromagnetic interactions based on self-interacting quantum fields
and a similarly based theory of the strong interactions.

The understanding of the periodic table of the elements bears some
similarity to the story of particle physics. An initial systematization
of data was followed by firmer theoretical efforts, culminating in the
advent of quantum mechanics. The vast variety of atoms and isotopes
could be understood in terms of fundamental protons, neutrons and
emmm;vhmM(muW)-\dm
(poorly understood) forces

In the 1960s, ud\omfordnd!ymhw-lm‘m
based on the group SU(3) began to make sense of the rapidly proliferating
spectrum. Eventually, the success of SU(J) and related symumetries was
traced to the existence of a few constituents—the guarks. Now we are
confronted with a proliferation of quarks and leptons (the electron, muon,
tau and their respective neutrinos) for which a deeper explanation is still
lacking, These are summarized in table 9.1

As more and more fundamental building blocks of matter were being
uncovered, the way in which fundamental forces were described also

635



1927 Solvay Congress

A. Piccard, E. Henriot, P. Ehrenfest, Ed. Herzen, Th. De Donder, E. Schrédinger, J.E. Verschaffelt, W. Pauli, W. Heisenberg, R.H. Fowler,
L. Brillouin;
P. Debye, M. Knudsen, W.L. Bragg, H.A. Kramers, P.A.M. Dirac, A.H. Compton, L. de Broglie, M. Born, N. Bohr;
I. Langmuir, M. Planck, M. Curie, H.A. Lorentz, A. Einstein, P. Langevin, Ch. E. Cuye, C.T.R. Wilson, O.W. Richardson
Fifth conference participants, 1927. Institut International de Physique Solvay in Leopold Park.



1947 Shelter Island Conference
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Appendix VI: THE UNSTABLE "ELEMENTARY" PARTICLES OR MEOALOMORPHS
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Charles Peyrou testimony on Bagneres de Bigorre

(Colloquium on history of particle physics 1980)



Blackett Leprince-Ringuet



Blackett to Leprince-Ringuet March 5 1952

Dear Leprince-Ringuet,

Last October I wrote to you
about the Cosmic Ray Commission of
of the International Union of Physics,
of which you are the Secretary and I am
President. I wonder if you have been
able to find out anything about any
plans that may have been made? Who
has the minute book? Surely we
we ought to be discussing future plans?
I do not even know the names of the
members of the Commaission!




Letter from Blackett and Leprince-Ringuet
to IUPAP cosmic ray commissioners planning
Conference at Bagneres de Bigorre July 1953

19 May 1952

C. D. Anderson United States
M. S. Vallarta Mexico

H. J. Bhabba India

G. Bernardini Italy

We feel that the whole field of cosmic rays is now too wide to be dealt with in a single confer-
ence, and it would be therefore better to limit the subject to certain lines of special contemporary
interest. The general subject would be ‘Interactions at Ultra Relativistic Energies’ including the
creation of V, K, 7, and £ particles, cosmic ray phenomena underground, the primary spectrum,
and any recent results related to the general definition given above. You will notice that we
have excluded in the main the geophysical aspects of cosmic rays, since we feel that these are of
sufficient importance to justify being made the subject of another conference, perhaps in 1955,

Ultimately the conference was restricted to discussion only
of the heavy unstable particles over six days



Seeking funds from UNESCO
for expenses outside of France

Fluery is head of IUPAP

I have now heard from Professor Fluery and it seems
that there will be very little money in 1953 for a conference.
He suggests that there might be more available in 1954. 1
hardly think we should wait until then but should try and
get on with less money. I don’ t see any reason really why we
should not have a conference because we cannot pay the
Americans’ fares over here! Quite a number of Europeans
will be able to come anyway whether they are helped or not.
So I think the best policy is to press for the maximum amount
we can get from UNESCO but to go ahead with the plans
anyway. Do you agree with this?






Extract of letter from Leprince to Rossi March 10, 1953

If you look at the program you can see that the last half-day
is dedicated to the synthesis of all the results. We count on you
to direct this last session.

Extract of letter from Leprince to Powell December 10, 1952

Before sending the invitations, I am writing you this letter

to tell you we have the strongest desire that you participate in
this congress: if you were not to attend one of the most interesting
goals of the of the conference will be lacking, that is to say

an in depth discussion led by the real experts.

Half-day discussions were to be led by Powell and
Fretter on all the emulsion and cloud chamber
results respectively



Leprince wanted to use this conference to demonstrate
the revival of physics in France after World War i

he sent letters of invitation to a number of prestigious
physicists as well as the Soviet scientists. The invitations
went to:

Gregor Wentzel
Werner Heisenberg
Enrico Fermi

Hans Bethe

Oreste Piccioni
Maurice Goldhaber
Robert Oppenheimer
John Wheeler

and others

None attended but there were in most cases polite responses.
Some of these follow:









Dear Professor ((Leprince-Ringuet)

I have the honor to pass a letter
from the president of the Academy
Of Sciences of the USSR, Mr
Hesmeianov in which the Academy
of Sciences of the USSR thanks the
Academy of Sciences of Paris for the
kind invitation to take part in the
International Congress for cosmic
rays.

Unfortunately, the Soviet scientists
who work in this area will be occupied
this summer with an expedition and
they will not be able to take part in
the Congress.

S. Gavritchev,

Attache to the embassy




Some inquiries



Pais did not attend










And some amusing letters:



K K Darrow executive secretary ot AF

( used to luxury)






Preface

The particles described in this
conference are not entirely
fictitious and every analogy
with the particles really
existing in nature is not purely
coincidental.










Rossi nomenclature




Rossi’ s masterful summary:

All the heavy particle physics derived from
the cosmic radiation was correct with exception
of lambda production.

Concluding remark:




Leprince-Ringuet’ s remarks at the closure of the conference

One can no doubt say that that the future of cosmic radiation in the domain of nuclear
physics depends on the machines especially with the development more or less quickly of “strong
focusing”. But probably this point of view should be tempered by the fact that we have the
uniqueness of some phenomena, quite rare it is true, for which the energies are much larger
(than present machines) and we have a bit of protection in that our techniques will be well devel-
oped to keep ahead of the rapid growth of the energy of the machines. We are - I believe - a bit
in the position of a group of alpinists who are climbing a mountain, this mountain is very high,
perhaps infinitely high, and we are climbing it under conditions more and more difficult. But we
cannot stop to take a rest, to sleep because coming from below a sea is surging, an inundation,
a flood which progressively grows, forcing us to climb higher and higher. It is evident that this
is a position which is not very comfortable, but is it not a situation extremely exciting and of
magnificent interest?

Leprince gradually moved his group from Pic du Midi to CERN.
His brilliant students and colleagues, Gregory, Muller, Astier,
Armenteros, Peyrou and Lagarrigue performed extraordinary
experiments at CERN.



Cosmic ray research led to the correct interpretation
of the heavy unstable particles in advance of the accelerators
A. Pais associated production 1952

M. Gell-Mann strangeness scheme 1953

R. Dalitz tau — theta puzzle - parity violation 1954
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Some Remarks on the V-Particles*

A. Pais
Institute for Advanced Study, Princelon, New Jersey

(Received January 22, 1952)

It is qualitatively investigated whether the abundance of V-particle production can be reconciled with
their long lifetime by using only interactions of a conventional structure. This is possible, provided a V-
particle is produced together with another heavy unstable particle (Sec. IT). Two distinct groups of inter-
actions are needed: for one, the coupling is strong (II); for the other, it is very weak (III). Two kinds of
V-particles are considered, Fermions of mass ~2200m and Bosons (~800m). The arguments are some-,
what different, according to whether the latter are nonpseudoscalar (III) or pseudoscalar (V). The compe-
tition with processes involving u-mesons is discussed (IV). Possible connections with the r-meson are
commented on in Sec. V. The preliminary nature of the present analysis is stressed (VI).




Isotopic Spin and New Unstable Particles

M. GELL-MANN

Department of Physics and Institute for Nuclear Studies,
Universily of Chicago, Chicago, Illinois

(Received August 21, 1953)

| ERPHCSIRYA D REE 6 RTHRRS LG TR R 1ML LR T IR DR Thus we see that the
reactions 7 +p—V "+ and 7 +p—V,"+7r" are allowed,
while the reactions 7=+ p—V 4 [7"] and ==+ p—V [ 7] are
forbidden, although all four are allowed by conservation of charge.
In order to produce anti-7’s it would be necessary to resort to a
reaction like 7=+ p—n+r+[71] or 7+ p—on+r'4[7°].

In a similar fashion, all reactions of the form nucleon-nucleon—
V14V, and all reactions of the form r+nucleon—V ;4= are for-
bidden, while reactions such as nucleon-nucleon—V+47-+nu-
cleon or [7]+nucleon—V ;-4 are allowed.



Decay of = Mesons of Known Charge*f

R. H. Danirz}
Laboratory of Nuclear Studies, Cornell University, Ithaca, New York

(Received February 9, 1954)

® - Completely identified emulsion events

@ - Cloud chamber events

O~ Events identifiable if assume
¥+ decay

X - Events ambiguous even if
ossume 1T decay

The tau-theta puzzle

Even spin, odd parity
already favored

O

Fi1c. 3. The data on 7-meson decay events in which the signs of

w-meson charges are established.



Production of Heavy Unstable Particles by Negative Pions*

W. B. FowrLer, R, P. Snurr, A. M. Tuorspixe, Ao W

L. WHITTEMOR)
Brookhaven National Laboratory, U pton, Ne:

Vork

(Received November 10, 1953)
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Dalitz testimonial on Bagneres de Bigorre




