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HIGH-ENERGY NUCLEAR PHYSICS CONFERENCE

Kiev, July 1525, 1959

USSIA is no longer a terra incognita from which
an occasional traveler returns with strange tales
of prodigious toasts in vodka and the palatial

magnificence of the Moscow Metro. It is several years
too late for the author of this article to be able to in-
dulge in discoursing widely on East and West and he
must confine himself to the business in hand. It suffices,
therefore, to say that Kiev is a finely laid out city that
has made a remarkable recovery from the devastation
of war, and to express gratitude to our hosts, the Acad-
emy of Sciences of the USSR, for all that they did
to make our stay pleasurable and profitable. One thing
however they could not provide: a host of new dis-
coveries in the preceding vear. In consequence it was
rather a bread-and-butter conference, with caviar only
in the most literal sense.

The discovery of recent years that has born the
greatest fruit is, perhaps, the existence of the complex
plane. Many functions of physical interest seem to be
the boundary values of analytic functions of complex
variables. The early work in this field was connected
with dispersion relations which are concerned with ana-
Ivticity in a single energy variable. Somewhat over a
vear ago Mandelstam conjectured a double spectral
representation for scattering amplitudes which would
imply that they were analytic functions (with certain
cuts) of both energy and momentum transfer. A hot
debate has ensued about the validity of this conjecture.
The problem is so difficult that it has had the effect of
resurrecting perturbation theory from the waste paper
basket. People have studied the analvtic behavior of
Feynman graphs with the hope that if a property can
be shown to be possessed by all graphs of any order
then it may be taken to be a true property of the the-
ory. Karplus, Sommerfield, and Wickman have been
able to show that if certain inequalities hold among the
masses of the participating particles then the singulari-
ties of perturbation theory are more complicated than
would be expected on simple physical grounds, In this
case the Mandelstam representation certainly fails.
Whether it holds when these inequalities do not re-
mains an open question. An intensive study of fourth-
order diagrams shows that certain unwanted singulari-
ties which might have been expected to appear do not
in fact do so. This is variously interpreted as a coin-
cidence too remarkable to be repeated in higher order
or as the sign of a fundamental property of the for-
malism.

These matters were dealt with mainly at informal
meetings outside the plenary sessions of the conference
at which the personality and ideas of Professor Landau
made an especial mark.

Whether Mandelstam's conjecture is true or false it
has already born much fruit in a new branch of mathe-
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matical physics which goes, in some quarters, under the
somewhat distasteful title of “polology”. The singulari-
ties of scattering amplitudes nearest the origin are usu-
ally poles at which the magnitude of the residue is
closely connected with the coupling constants and its
sign is often related to some relative parity. If, there-
fore, these residues can be determined, information can
be extracted which was beyond the wildest dreams of
theorists a few years ago. Unfortunately the price to be
paid is some method of extrapolation from measured
physical values of the scattering amplitude to the un-
physical regions where poles occur. Analytical con-
tinuation by computer is, to say the least, a hazardous
process, particularly when data contain large errors.
However this is a technique which promises much in
the future, Its justification does not require the com-
plete validity of Mandelstam’s representation but only
the much weaker requirement of knowledge of singulari-
ties near the origin, Its advantage over conventional
dispersion relations is that the use of a momentum
transfer rather than an energy variable permits the
method to be based on just the measurement of angular
distributions at a single fixed energy.

The more austere program for the study of ana-
Iyticity properties which does not condescend to the
particularities of perturbation theory but uses only gen-
eral properties and mathematical rigor has not made
much progress in the past year. The nonlinear charac-
ter of the unitarity condition is a notable stumbling
block.

FTER Yang and Lee’s successful prediction that
parity might not be conserved in weak interac-
tions there was a tendency for physicists to hold noth-
ing sacred. However the experiments of the past year
have shown that nature is still fairly conservative. Ex-
tensive experiments in the region up to 800 Mev have
revealed no case of failure of charge independence in
pion physics. One of the simplest of these investiga-
tions was the experiment at Dubna which found that the
cross section at 400 Mev for the forbidden reaction,
d + d — He* + =% was less than 10-3! cm®, The strange
particle interactions also seem to agree with the predic-
tions of charge independence and a rumor that they did
not conserve parity proved to be due to a statistical
fluctuation which has now disappeared with increased
data. Only those theorists who were forearmed with
ingenious explanations of these phenomena will regret
their nonoccurrence,
A lot of work in pion physics has been concerned
with confirming the existence of two 7 = ] resonances

John C. FPolkinghorne is lecturer in mathematics and a fellow at
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This tiny silicon chip does something no other transistor
can do. It achieves the speed of the fastest germanium
plus having the superior temperature characteristics and
reliability inherent to silicon. It is the Fairchild 2N706.

This extraordinary transistor was introduced to industry
in August of 1959. Within two months, many thousands of
units had been shipped and the 2N706 was being designed
into highest performance computer circuits. No “blue sky"'
project, the 2N706 is applicable and extremely advanta-
geous to all types of high speed computer logic.

is also extraordinary as a success story in

es at an unprecedented rate. From the be-
ly two years ago, the 2N706 was the goal.
hese technologies resulted in the production of

state physicists, physical chemists, metal-
rical engineers, mechanical engineers and
sineers. Free flow of ideas and enthusiasm
" accumulation of advanced semiconductor
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eight other silicon transistors. These devices have clearly
established Fairchild as the leader in advanced semicon-

ductor development.

Step by step, the Fairchild program was planned and held
in focus by a top management team of advanced degree
scientists. And now, this same program is being zeroed
in on new targets, among them Esaki diodes and integrated
solid-state circuitry. If yours is a relevant background and
you like the way we work, why not drop us a line? We
would like to hear from you.

—JLaircHiLp
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“"SENIOR
RESEARCH

ASSOCIATE

The National Cash Register Company, a lead-
ing manufacturer of DATA PROCESSING
EQUIPMENT & SBYSTEMS, has need for a
Senior Research Associate with a knowledge of
electronics and a Ph.D. or its equivalent, in
Chemieal, Theoretical, or Experimental Physies.

The person we are looking for would have
initiated advanced research programs in Solid
State Physies (with emphasis on magneties)
and earried them through to completion with
significant contributions to the field as a result.

He must be eapable of planning, gouiding, and
evaluating future technical programs and assist
in developing our research objectives. e will
assist in the general administration of the pro-
grams of the department. The position is in
our spacious and modern researeh eenter located
in Dayton; Ohio.

Present research programs encompass:

¢ Studies of electro luminescence and
photoconductivity—materials devel-
opment to circuit and system appli-
cation

e Evaluation and application of Fer-
rite materials to logical systems and
memory devices

e Deposition of magnetic materials—
evaluation and application of struc-
tures into components, devices and
systems

e Studies of the semi-conductor prop-
erties of the Ga and In series of
intermetallic compounds

teplies to this notice should be as complete
All replies will be kept in con-
fidemee and should be directed to

Has |:t}:-i:-'] ble,

T. F. Wade, Technical Placement
Section D-6

The National Cash Register Company
Dayton 9, Ohio

in pion-nucleon scattering at 600 Mey and 1000 Mev
and investigating the detailed nature of the correspond-
ing resonances in photopion production, Measurement
of the polarization of the recoil proton in =” production
seems to show that the first is associated with an elec-
tric dipole excitation. A great deal more data on pion
production by pions and by nucleons has been ob-
tained and awaits a more refined successor to the vari-
ous crude and contradictory phenomenological models
which have been used up till now. In this connection
use has been made of the pion-pion interaction to knock
pions out of the cloud. This interaction is a popular
subject in several contexts: the theorists would like to
use it to produce a resonance useful in explaining nu-
cleon structure, and Chew and Mandelstam have used
it as the simplest, because most symmetrical, model for
attempting to exploit double spectral representations,

A most useful tool has been placed in the hands of
physicists by Day, Snow, and Sucher who have been
able to show that K- absorption at rest essentially
always takes place from S-states. This is because the
Stark effect of the unscreened proton field mixes angu-
lar momentum states and then absorption takes place
from the state with the greatest overlap, that is the
S-state. However it is most probably an S-state with
n > 3! This information can then be used to argue, for
example, that the isotropy of the decay products of the
=* produced shows that their spin is }. (A curious side
issue is that # absorption in deuterium still shows the
7w to be pseudoscalar but for a revised reason!) Stop
press news from Berkeley on strange particles was that
the interference between the K-—-p interaction and the
Coulomb interaction appears constructive so that the
former is attractive. In a theoretical report that was
lamentably curtailed by shortage of time Salam pre-
sented an analysis of K- absorption data which seemed
to indicate that global symmetry does not hold.

Weak interactions are a continual source of interest.
During the past vear the discussion of why the e
decay did not occur was curtailed by the discovery
that it did at the rate predicted by a universal Fermi
interaction, However the hyperon leptonic decays re-
main a factor of 10 weaker than a universal theory
would lead one to expect. Remeasurement of the diffi-
cult branching ratio for #,°— #z° + 7" has brought it
into accord with the A7 = } rule, which therefore seems
to hold good. This is a challenge to theorists who have
been unable to provide an explanation of this rule.

Various aspects of ; decay have been carefully in-
vestigated. The Michel parameter has continued its up-
ward rise and its latest determination by Plano (0.80 ==
0.02) has actually overshot the mark of § set by the
theorists. No doubt a satisfactory equilibrium position
will be achieved. A remeasurement of the p lifetime
has increased the accord between the y-decay coupling
constant and the Fermi constant in g decay but no
definite results were reported on the existence of “weak
magnetism"” which the conserved current explanation of
this phenomenon would require. Several rare decay modes
of the , have been seen but two are missing. One is
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Pkysirfsrs answer

Three basic reactor design questions concern the
theoretical and experimental physicists at the

Bettis Atomic Power f,m'rummr}' s

: o« - ehat is the neutron density at any given

'} point in the reactor?

i o« . what is the direction of neutron travel?

' . .. what is the neutron energy?

| = <

| 5 Nz Sl . '

| To answer these, physicists in conjunction
BAS'C with mathematicians evolve a power

'\ ;

density profile for the life of the reactor

E N U c L E AR D E S I G N core and predict neutron direction and

| energy level by approximation schemes,
I QU EST' o NS such as the Monte Carlo Method
| or the Perturbation 'J'}’.-m.l‘y.

| If you are a theoretical or experimental physicist and are
interested in pursiing a career in reactor ph)'.\'r} s and you are a
LS. Citizen, write to: Mr. M. |. Downey, Bettis Atomic
Power Laboratory, P.O. Box 1526, Dept. B-ro,

Pittsburgh 30, Pa.

\BETTIS ATOMIC POWER LABORATORY

n <
Westmghouse

BETTER YOUR FUTURE AT BETTI!S
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CERAMISTS
CHEMICAL ENGINEERS
CHEMISTS
MECHANICAL ENGINEERS
METALLURGISTS

SOLID STATE
PHYSICISTS

Advanced degree scientists and engi-
neers are needed for research and de-
velopment in the field of nuclear pro-
pulsion. Project “Pluta” involves the
development of a high-temperature air-
cooled reactor and other advanced con-
cepts. Experienced personnel are re-
quired in the following field of activity :
® High-temperature physical testing
and study of behavior mechanisms
of oxides, etc. (e.g., creep).
®* High-temperature reactions (ki-
netics, thermodynamics, sintering
mechanisms) of new materials,

® Measurement of high-temperature
thermal properties—thermal conduc-
tivity, etc.

* Development of high-temperature

alloys and coatings.

® Design, supervision, and operation
of hot cells.

U. S. CITIZENSHIP REQUIRED

The TLawrence Radiation Laboratory
is located in the Livermore Valley,
one hour from downtown San Fran-
cisco.  This delightful suburban area
enjoys a year around mild climate.

Submit confidential reswnte to:

LAWRENCE
RADIATION LABORATORY

UNIVERSITY OF CALIFORNIA
P. 0. BOX 808
LIVERMORE, CALIFORNIA

p— ¢ + v which has a frequency of less than - .1‘_10“‘.
If the Fermi interaction were mediated by an Inter-
mediate boson and if the neutrino associated w_ith the
p meson were the same as that associated with the
electron this mode might be expected to have a fre-
quency of ~ 10-%, Another unseen mode is p—¢€+e
+ & although five examples of p—e+e+e+pv+i
have been seen.

More information on p capture would be welcome.
An elegant experiment reported by Telegdi has pro-
vided the first indication that the interaction may be
V-4,

During the vear the existence of the =" was con-
firmed at Berkeley and a new particle may have made
its appearance at Dubna. This is in an event which can
be interpreted as the cascade decay of a doubly strange
meson of some 1500 electron masses.

TTENDING a session on new theoretical ideas

is rather like watching a conjurer—one never
knows what is going to come out of the hat next. One
very interesting new theoretical idea did emerge. Van
Hove has a Lee-type model which produces from bare
interactions of unit strength an effective interaction
which in the limit of large but finite cut-off produces
a strong interaction with symmetry properties together
with a weak interaction which is asymmetrical. The

| moral in terms of elementary particle physics is ob-

vious. If this is the pattern of the true theory our task
is even harder than we had supposed.

The conference was conducted in two languages, Eng-
lish and Russian. Thus it posed for its organizers new
problems which will necessarily be a feature of all fu-
ture representative conferences until we all become
linguists as well as physicists. The talks of the rap-
porteurs were simultaneously translated and the dis-
cussions were consecutively translated, Simultaneous
translation is a difficult art at the best of times and
when it is concerned with talks using a highly special-

| ized vocabulary it is not surprising that it does not al-

ways achieve perfection. Consequently all the delegates
were especially grateful for the labors of the rap-
porteurs and conference secretariat who produced dupli-
cated texts of most of the talks before they were de-
livered.

The discussions suffered more from the language diffi-
culty as the need to pause for translation precluded
the possibility of cut-and-thrust exchanges. Also many
speakers from the floor read prepared statements about
their work. an abuse which the reluctance of some
chairmen to exert their authority did Lttle to curtail.

These difficulties were more than made up for by the
convenience of having all delegates housed in the same
hotel. 1t is a commonplace that the most important
part of conferences is the opportunity for informal dis-

| cussion and many stimulating encounters took place

over a leisurely meal in the restaurant. It was a pleas-
ant and profitable occasion and all delegates will look
forward to 1962 when the High-Energy Conference
should again be held in the USSR,
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