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1 HE 2nd International Conference on Nonlocal Quan-
tum Field Theory organized by the Joint Institute for
Nuclear Research (JINR) was held from March 15th
through March 24th in Azau (the Kabardino- Balkarsk
A.S.S.R.). About eighty scientists from eleven countries,
including eight member countries of the JINR, Italy,
France and the Federal Republic of Germany, partici-
pated in the conference. Among the scientists who took
part in the work of the conference were some of the
most prominent scientists of the Soviet Union—from
such institutions as FIAN (the P.N. Lebedev Institute of
Physics of the U.S.S.R. Academy of Sciences), Moscow;
ITEF (Institute of Theoretical and Experimental Phys-
ics), Moscow; IAE (Institute of Atomic Energy), Moscow;
IFVE (Institute of High Energy Physics), Serpukhov;
MIAN (the V. A. Steklov Institute of Mathematics of the
U.S.S.R. Academy of Sciences), Moscow; MGU (Moscow
State University); LGU (Leningrad State University);
ITF (Institute of Theoretical Physics), Kiev; the
Khar'kov Polytechnical Institute; and some others.

In comparison with the 1st International Conference
on Nonlocal Quantum Field Theory (Dubna, July, 1967),
the range of problems considered was considerably
widened. On the whole, the conference at Azau was de-
voted to the main problems of quantum field theory; the
problems of nonlocal and local quantum theory, essen-
tially nonlinear and nonrenormalizable interactions, the
problems of chiral symmetry and the Yang- Mills inter-
action, the problems of functional methods in field
theory, a review of the experimental facts, and a num-
ber of other questions concerning the structure of the
quantum theory of fields.

About fifty papers, nine of which were devoted to a
survey of recent achievements in the various branches
of quantum field theory, were presented at the confer-
ence.

The second conference on nonlocal quantum field
theory was opened by the Chairman of the Organizing
Committee of the conference, Professor D. I. Blokhint-
sev. In his opening address, he stressed the importance
of the conference for the general progress of theoretical
physics and noted the rising interest in the problems
before the conference, an evidence of which was the
considerable increase in the number of papers to be
presented at the conference as compared with the num-
ber at the previous one held at Dubna in 1967.

On behalf of the Organizing Committee, D. I.
Blokhintsev thanked the representatives of the local
authorities of the Kabardino-Balkarsk A.S.S.R. for their
hospitality and help in the organization of the confer-
ence.

In an introductory report entitled " The Present State
of Nonlocal and Nonrenormalizable Field Theory",

D. I. Blokhintsev (U.S.S.R.) stressed the common ten-
dency of all nonlocal theories to reject in one form or
the other, in the region of small dimensions, the law of
propagation of "signals" with the velocity of light in
free space.

Subsequently, the review was devoted to the main
investigations carried out at the Theoretical Physics
Laboratory of the Joint Institute for Nuclear Research
(TPL JINR).

Special mention was made of the directions connec-
ted with the construction of a nonlocal scattering matrix
satisfying the conditions of macroscopic causality and
unitarity, and field-theory investigations describing
essentially nonlinear interactions. The report touched
on work done in the TPL, JINR, in which the role of
gravitation in the theory of elementary particles,
namely, the problem of quantization in curvilinear
space and the possible importance of gravitation for the
construction of a theory of particles having no diver-
gences.

Investigations into quantization in curvilinear mo-
mentum space were also noted in the report.

M. A. Markov (U.S.S.R.) gave a talk on the extended
particle model in the general theory of relativity—the
so-called "Friedmon." It can be considered as a
specific example of a model with a form factor, when,
owing to the variation of the metric, a signal propagates
with a velocity less than the velocity of light. In a flat
space the form factor, as a rule, leads to the appear-
ance of superluminal signals (signals propagating with
velocities greater than the velocity of light). M. A.
Markov called attention to the fact that unique possibili-
ties for the introduction of particle dimensions arise
in the general theory of relativity.

D. Yu. Bardin, S. M. Bilen'ktf and Β. Μ. Pontecorvo
(U.S.S.R.) demonstrated in their paper that the totality
of the existing experimental investigations in the area
of neutrino physics is not inconsistent with the hypothe-
sis about the existence of a strong neutrino-neutrino
interaction.

L. D. Solov'ev (U.S.S.R.) presented a review of high-
energy experimental data obtained with the Serpukhov
accelerator. At present, these experiments cannot be
used to verify any definite theory: they are used to
verify the most general theoretical principles and very
special models. The following problems were touched
upon in the report: the verification of dispersion rela-
tions, the constancy of the differences between cross-
sections for mesons and antimesons, the possible in-
crease of cross sections, total cross sections and com-
plex angular momenta, radiative corrections to total
cross sections, the contraction of the diffraction cone in
proton-proton scattering, the differential cross sections
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and polarization c h a r a c t e r i s t i c s of e last ic meson-
nucleon p r o c e s s e s , new part ic les , CPT, and experiments
with neutrinos and muons.

V. A. Petrun'kin and S. A. Startsev (U.S.S.R.) con-
sidered the possibility of verifying quantum electro-
dynamics by means of colliding beams. Theoretical
difficulties a r i se when strong interactions a re taken into
account. It was demonstrated that if the accuracy of ex-
per imental m e a s u r e m e n t s of c r o s s sections is taken to
be 10% and deviations from theory not l e s s than 2 0 %
a r e considered as reliable, then the measurement of the
c r o s s sections of the p r o c e s s e s e~ + e* —- e~ + e* and
e" + e* — μ" + μ* involving c.m.s. energies of
7—10 GeV, corresponds to the verification of quantum
electrodynamics up to dis tances of 10~15— 6 χ 10"1β cm.

V. A. Petrun'kin also presented a review of experi-
mental data on the verification of the applicability of
local quantum electrodynamics. The totality of the ex-
per imental data i s in agreement with the deductions of
the local theory.

A paper presented by G. V. Efimov (U.S.S.R.) opened
an important topic of the conference—"Nonlocal Field
T h e o r y . " In the paper, a review was made of the p r e s -
ent state of nonlocal quantum field theory. Definite
p r o g r e s s has lately been made in nonlocal theory and
has placed it on a level of r igor obtaining in the local
theory. In the framework of the construction of the
perturbation-theory s e r i e s for a nonlocal interaction
Lagrangian, the connection between the requirements of
unitarity and causality of the S-matrix and the admissi-
ble c lass of form factors was exhibited. It turned out
that there exis ts a fairly wide class of form factors
with the aid of which we may construct a finite S-matrix
which i s unitary and satisfies the requirements of
macroscopic causality in each order of perturbation
theory.

In the framework of the axiomatic approach, it proved
possible not only to formulate the axioms of nonlocal
theory, based on the expansion of the space of admiss i-
ble generalized functions, but also to obtain all the im-
portant re su l t s of axiomatics: CPT-invariance, the
connection of spin with s tat i s t ics , and the existence of
asymptotic re lat ions.

Μ. Ζ. Iofa and V. Ya. Fainberg (U.S.S.R.) reported
on the axiomatic approach to nonlocal quantum field
theory. Thei r approach is based on the enlargement of
the space of admissible generalized functions. The
space of the principal functions then contains only
analytic functions. It turns out that the Wightman func-
tions in the nonlocal theory also have some region of
holomorphy which contains J o s t ' s points. This makes it
possible to prove the theorems about CPT-invariance,
the connection between spin and s tat i s t ics , and the exis-
tence of asymptotic s ta tes and, consequently, of the
S-matrix.

In a paper by D. I. Blokhintsev and G. I. Kolerov
(U.S.S.R.), " P e r t u r b a t i o n Theory with a Cut-off," an
algorithm was described which allows the construction
of successive approximations in the interaction constant.
The bas is of the algorithm is the introduction of a form
factor depending on the total momentum of each uncon-
nected Feynman diagram. The method ensures the satis-
faction of the conditions of macroscopic causality and
unitarity of the scatter ing matr ix .

Ν. Ν. Meiman (U.S.S.R.) showed that if the amplitude
T(s) in the nonlocal theory increases in the complex
s plane not m o r e rapidly than an exponential of the first
o r d e r of increase , and i n c r e a s e s in the physical region
m o r e slowly than any l inear exponential, then this am-
plitude i s T(s) = exp(-H 2 s)Ti(s) , where the function
Ti(s) i n c r e a s e s more slowly than any l inear exponential
in the upper half-plane.

G. V. Efimov and Sh. Z. Sel ' t ser (U.S.S.R.) introduced
into the theory of electromagnetic and weak interactions
the hypothesis that the neutrino is the " c a r r i e r " of
"nonlocal i ty ," which, in perturbation theory, effectively
leads to a change in the free neutrino propagator. The
resulting theory turns out to be renormalizable and
gauge- invariant.

E. Kapuscik (Poland) tr ied to employ A. Jaffe's
methods, developed in the Hilbert space of s tates, to
prove the existence of a nontrivial λ φ 2 - theory in non-
renormalizable spinor theories .

K. L. Nagy (Hungary) considered with the aid of sim-
ple solvable models of field theory the problem of uni-
tar i ty in connection with the suggestion made by Lee and
Wick that an indefinite metr ic might be used to construct
a theory of electrodynamics free of ultraviolet divergen-
ces.

V. G. Kadyshevskii (U.S.S.R.) reported on attempts
to construct a quantum field theory on the basis of a
geometrical modification of the concept of relative mo-
mentum. The author proceeds from the hypothesis that
relative 4-momenta in quantum field theory belong to a
space of constant curvature, which i s real ized on the
5-dimensional hyperboloid:

pl-pl—pi—pl—pl=—-p •

T h e p a r a m e t e r I p l a y s t h e r o l e o f f u n d a m e n t a l l e n g t h .

B y l e t t i n g i t t e n d t o z e r o , w e r e t u r n t o t h e c o n v e n t i o n a l

t h e o r y . T h e a u t h o r s h o w s w i t h t h e W i g h t m a n f u n c t i o n s

a s a n e x a m p l e t h a t t h e f o r m u l a t i o n of f i e l d t h e o r y i n

t e r m s of n o n - E u c l i d e a n r e l a t i v e m o m e n t a d o e s n o t l e a d

t o a m o d i f i c a t i o n o f t h e c o n c e p t o f a c o m b i n e d 4 - m o m e n -

t u m a n d d o e s n o t i n v a l i d a t e t h e l a w of c o n s e r v a t i o n of

t h i s q u a n t i t y .

I n h i s p a p e r , H . P . D t i r r ( W e s t G e r m a n y ) d i s c u s s e d

t h e p r o b l e m of u n i t a r i t y a n d m a c r o s c o p i c c a u s a l i t y i n

q u a n t u m f i e l d t h e o r y w i t h a n i n d e f i n i t e m e t r i c . It i s

s h o w n t h a t t h e i n t r o d u c t i o n of " g h o s t s t a t e s " w i t h a

c o m p l e x m a s s a n d d e f i n i t e c o m p u t a t i o n r u l e s p r e s e r v e s

u n i t a r i t y a n d m a c r o s c o p i c c a u s a l i t y of t h e t h e o r y .

In a p a p e r b y B . V . M e d v e d e v , V . P . P a v l o v , a n d

A . D . S u k h a n o v ( U . S . S . R . ) i t i s d e m o n s t r a t e d t h a t , i n

c o n t r a s t t o t h e t r a d i t i o n a l v i e w , t h e r e i s n o d i r e c t

c o r r e l a t i o n b e t w e e n t h e p r o p e r t i e s o f h e r m i t i c i t y a n d

l o c a l i t y o f t h e i n t e r a c t i o n L a g r a n g i a n , o n o n e h a n d , a n d

t h e p r o p e r t i e s o f u n i t a r i t y a n d c a u s a l i t y o f t h e s c a t t e r -

i n g m a t r i x , o n t h e o t h e r . T h e y d e m o n s t r a t e w i t h t h e a i d

of c o n c r e t e m o d e l s o f f i e l d t h e o r y t h a t a n o n l o c a l o r a

n o n - h e r m i t i a n L a g r a n g i a n p r o v i d e s a c o r r e c t s c a t t e r i n g

m a t r i x . S u c h a n o m a l i e s e x i s t a l s o i n t h e r e n o r m a l i z a -

b l e t h e o r i e s o w i n g t o t h e c o u n t e r t e r m s w i t h d e r i v a t i v e s

o r d e r i v a t i v e s i n t h e b a r e L a g r a n g i a n .

T h e n e x t b i g t o p i c of t h e c o n f e r e n c e , " e s s e n t i a l l y

n o n l i n e a r a n d n o n r e n o r m a l i z a b l e i n t e r a c t i o n s , " w a s

opened with a survey report by Μ. Κ. Volkov (U.S.S.R.).
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A review was made of the methods employed in quantum
field theory with rapidly increasing spectral functions.
To such type of theory describing nonrenormalizable
interactions of elementary par t ic les correspond, for
example, the neutral pseudoscalar theory with a pseudo-
vector coupling of the s c a l a r and the spinor fields, the
parity non-conserving weak interaction of the neutral
vector meson with a spinor field, the weak four-fermion
interaction, the theor ies with Lagrangians possess ing
chiral symmetry, and others . In constructing the par t i-
cle scat ter ing-matr ix elements in such theories , one
uses in place of the conventional propagator some gen-
era l ized two-point Green ' s function, which takes into
account the possibility of creation of any number of par-
t ic les at each vertex. It may be called a superpropaga-
tor .

Two difficulties a r e encountered in investigations of
this super-propagator . The first is connected with the
appearance of ultraviolet divergences on going over into
momentum space, since this function contains poles of
any o r d e r at the z e r o of the interval, while in localized
interact ions there is even an essential singular point.

The other difficulty is a character i s t ic feature of
nonlocalizable interact ions and l ies in the fact that the
infinite s e r i e s in powers of the free part icle propaga-
t o r s , in t e r m s of which the superpropagator is expressed
in X-space, does not converge and i s an asymptotic
s e r i e s .

The main requirements that must be satisfied in
solving these problems a r e that the S-matrix of the final
theory be finite and unitary. The conditions of micro-
scopic causality must be fulfilled in theor ies with local-
izable interact ions, and the conditions of macroscopic
causality in theories with nonlocalizable interact ions.

All the methods of construction of superpropagators
may be divided into four groups:

1. Determination of the superpropagators in X-space
(G. V. Efimov, E. S. Fradkin, B. W. Lee and B. Zumino).

2. Determination of the superpropagators in ρ-space
(M. K. Volkov and W. Guttinger).

3. Determination of the superpropagators with the
aid of the solution to the corresponding equations
(G. Feinberg and A. P a i s , B. A. Arbuzov and A. T.
Filippov).

4. Determination of the superpropagators by means
of the introduction of nonlocal form factors (G. V.
Efimov).

In his paper " H i g h e r Order Approximations in
Renormalizable Field T h e o r i e s , " A. T. Filippov
(U.S.S.R.) briefly reviewed the methods of summation
of the Feynman d iagrams which a r e used for the compu-
tation of higher order approximations in nonrenormal-
izable field theor ies . As a model, he considered the
theory of renormalizat ion for scatter ing by a singular
potential. The resu l t s of this investigation a r e c a r r i e d
over into field theory in the framework of two methods:

1) Summation of " l a d d e r " d iagrams; 2) a method
based on the use of part ia l s y m m e t r i e s of the gauge
type and equivalence theorems. In both cases it i s possi-
ble to obtain l inear integral equations for Green ' s func-
tions, which in Euclidean momentum space lead to l inear
differential equations with definite boundary conditions.
The solutions of these equations have, in the nonrenorm-
alizable theor ies , a branch point with respect to the

coupling constant g at g = 0 and an essential singularity
at infinity with respect to momentum, which explains the
utter inconsistency of the conventional perturbation
theory in this case.

Let us note that the methods based on the use of par-
tial s y m m e t r i e s lead to the same resu l t s a s the methods
of Okubo, Efimov, Fradkin and Volkov. In part icular,
the definitions of superpropagators (i .e., expressions of
the form βχρ(λΔρ(χ), etc.) coincide.

In the i r paper, H. Lehmann and K. Pohlmeyer (West
Germany) discussed the propagator in field-theoretic
models with exponential coupling (the so-called super-
propagator). They adduced some physical arguments to
support the choice of the superpropagator in the form
as made by Μ. Κ. Volkov and others . They required
right from the beginning maximum regularity from the
superpropagator and proved that the dynamics of the
model has the s implest possible s t ructure for that par-
t icular choice of the superpropagator.

In a paper " O n the Quantization of an Extremely
Nonlinear F i e l d " by D. I. Blokhintsev, the problem of
quantization of a field described by an equation whose
character i s t ic s depend on the field itself and i ts deriva-
tives i s considered. This i s f irst i l lustrated with the
quantization of a s imi lar system with one degree of
freedom. Then a method for the quantization of an ex-
t remely nonlinear field of the Born-Infeld type i s des-
cribed. The method i s based on the introduction of the
concept of an "effective Planck ' s constant ."

In his paper, A. V. Efremov (U.S.S.R.) considered
the model of interaction of the π- meson field with a
δ-type potential. This model i s an example of a non-
renormalizable theory which can be solved exactly. It
i l lus t ra tes one of the peculiar features of nonrenormal-
izable theory—the progress ive i n c r e a s e of the scatter ing
amplitude with increasing o r d e r of the perturbation
theory and a decrease of the exact value of the ampli-
tude.

E. Raj ski (Poland) discussed effects of nonlocality
type ar is ing as a result of the introduction into the
theory of nonlinear Lagrangians of the form L' = tan" 1 L,
where L is the ordinary total Lagrangian of the fields
under consideration.

In a paper by F. Kaschlun and E. Wieczorek (East
Germany), the singularit ies of the Wightman functions
for var ious asymptotic behaviors of the spectra l func-
tions were considered. In the case of increase of a
spectral function of the type a(q2) = exp(aq 2), Bore l ' s
summation methods were used.

M. A. Braun (U.S.S.R.) noted a number of difficulties
encountered in nonpolynomial quantum field theory, but,
unfortunately, he did not indicate any positive program
for surmounting them.

The next topic of the conference, " P h y s i c a l Symme-
t r i e s in Quantum Field T h e o r y , " was opened with a sur-
vey report by D. V. Volkov (U.S.S.R.), " T h e Geometrical
Approach to the Method of Phenomenological Lagran-
g i a n s . " The method of phenomenological Lagrangians
is connected with the concept of dynamical symmetry in
sys tems with Goldstone par t ic les . The presence in any
system of Goldstone par t ic les is customarily qualita-
tively interpreted as a reaction of the system against the
re-establ ished symmetr ies which get broken as a result
of the degeneracy of vacuum. The Goldstone par t ic les



226 Μ. Κ. VOLKOV and G. V. E F I M O V

re-establish the symmetry of the system; the trans-
formation properties are then determined by means
of nonlinear transformations—which corresponds to a
transition to symmetry of the dynamical type.

In the phenomenological-Lagrangian method the fields
of the Goldstone particles are associated with the coor-
dinates of some space which is homogeneous with res-
pect to a transformation of the group G. Then, certain
relations are established which are sufficient for the
determination of the invariants of the group G, and the
construction on the basis of them of the simplest matrix
elements.

L. D. Faddeev (U.S.S.R.) in his paper "The Geometri-
cal Meaning of Nonlinear Symmetry'' gave an interpre-
tation of nonlinear fields of the Weinberg or Sugawara
type as functions which assume their values in a non-
linear intrinsic (say, isotopic) space. The simplest ex-
ample of such a space is given by the orthogonal group
O3. The transformations of left and right shifts generate
the corresponding currents and, thus, realize a natural
representation of the chiral group, it was especially
emphasized that it is convenient to use in all computa-
tions manifestly covariant coordinate-independent
methods, since all the physical quantities do not depend
on the parametrization of the intrinsic space.

A. A. Slavnov and L. D. Faddeev (U.S.S.R.) proposed
an invariant method for quantizing the Sugawara model.
They have obtained for the S-matrix an expression that
does not depend explicitly on the parametrization. In
contrast to the usual scheme, the resulting Feynman
rules contain only a finite number of vertices.

In another paper, "The Yang-Mills Field," A. A.
Slavnov (U.S.S.R.) considers gauge fields with arbitrary
masses. A general expression in the form of a Feynman
integral is obtained for the S-matrix of the gauge field.
For zero mass this expression coincides with the result
obtained by Faddeev and Popov. The case of non-zero
mass is treated in detail. It is shown that the S-matrix
of the massive theory does not go over in the limit of
zero mass into the S- matrix of the massless theory.
To obtain the correct limiting value it is necessary, in
addition, to subtract the contribution of scalar particles
of zero mass corresponding to longitudinally polarized
quanta. The question of renormalizability of the theory
is discussed.

A paper by A. M. Vainshtefri and I. B. Khriplovich
(U.S.S.R.) "On the Question of Passage to the Limit of
Zero Mass and Renormalizability in the Theory of the
Massive Yang-Mills Field" was devoted to the treatment
of the theory of the massive Yang-Mills field. It is
shown that passage to the limit of zero mass in pertur-
bation theory is impossible, which is in agreement with
results obtained by Slavnov and Faddeev, and Bul'var.
Explicit computation of higher-order diagrams reveals
the presence of singularities with respect to mass. The
question of renormalizability of the theory and the possi-
bility of passage to the limit with respect to mass out-
side the framework of perturbation theory are discussed.

E. A. Tagirov (U.S.S.R.) read a paper on "Conform-
ally Covariant Interactions." A condition for approxi-
mately conformally covariant equations of motion is
formulated and discussed in the framework of the gen-
eral theory of relativity. It is established that conform-
ally covariant interactions of fields with spin 0, /4, and 1

become identical on going over into a flat space with
minimal interactions. (Thus, it turns out that the re-
quirement of gauge invariance and the requirement that
the coupling constant be dimensionless, which have
served as the starting point in the construction of the
modern theory of elementary particle symmetry, them-
selves follow from a unified geometrical principle that
is closely related to the general theory of relativity.)

The physical symmetries of a system of η real scalar
fields were discussed in the paper "Some Remarks on
Physical Symmetries" by J. T. Lopuszanski (Poland).
Several generalizations of the formalism connected with
the relaxation of certain generally accepted axioms
were found.

H. P. Diirr (West Germany) read a paper on "Local
Symmetry in Spinor Theories." The author tried to
prove the existence of formulations of spinor theories
with four-fermion interactions which are invariant with
respect to local symmetry groups without the introduc-
tion of additional fields.

In a paper C. George and E. Mihul (Rumania) dis-
cussed "Causal Enlargement of the Poincare Group,"
the possibility of mixing between the orthochronous
Poincare group and the internal symmetry groups,
which is implicit in the causal enlargement of the space-
time group (causality is here understood in the Zeeman
sense). A theorem about their structure is proved and
some current algebras are obtained.

A number of papers were devoted to functional
methods. In a paper by Β. Μ. Barbashov, the application
of functional methods to the study of infrared and high-
energy asymptotes in quantum field theory was consid-
ered. The author developed, in the framework of func-
tional integration, a method for approximating the in-
tegrals. This made it possible, in particular, to obtain
an eikonal representation of the scattering amplitude
for high-energy particles, and, also, to take into account
the effect of radiative corrections on the nature of scat-
tering. A review of recent achievements in the area of
the method of functional integration was also given in
the paper.

O. I. Zav'yalov (U.S.S.R.) investigated the problem of
justification of the standard Feynman quantization
scheme in the framework of a continuous integral in the
relativistic case of an infinite number of degrees of
freedom.

In a paper by J. Zuwusski (Poland) the Hilbert space
of entire functionals, which are often used in quantum
field theory and in quantum mechanics, was studied.
Mathematical estimates of the region of analyticity and
of the asymptotic behavior of formal power series of
generalized functions and their functional derivatives
are given in the paper. Some applications of these esti-
mates to the operators in quantum field theory are con-
sidered.

A paper by G. I. Fomin (U.S.S.R.) "On the Nature of
Divergences in Quantum Electrodynamics Outside Per-
turbation Theory" was heard with interest. In the com-
munication he drew attention to the fact that even when
we partially go outside the framework of perturbation
theory, we find that the situation with divergences chan-
ges considerably in comparison with the analogous
situation in the usual perturbation theory in electro-
dynamics, which, as is well known, leads to three logar-
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ithmically diverging quantities: 5 m, Z3 and Z2 = Zi. If,
on the other hand, outside the framework of ordinary
perturbation theory we restrict ourselves, by way of an
illustration, to the "three-gamma" or "five-gamma"
approximation, then the electron self-energy diverges
linearly while Z2 and Z3 become finite. In the event of
fulfillment of certain conditions these deductions remain
valid when higher order approximations are taken into
account. This method does not lead to the "vanishing"
of the renormalized charge, nor does it lead to the non-
physical pole of the photon Green's function.

M. K. Polivanov, B. V. Medvedev and A. D. Sukhanov
(U.S.S.R.) discussed the connection between the various
formulations of the causality condition. A "current"
enlargement of the S-matrix off the energy surface is
constructed in the framework of the dispersion approach.
A correspondence between the Bogolyubov and the
Lehmann-Symanzik-Zimmermann causality conditions
is established.

A. Visconti (France) talked about the work going on
at the National Center for Scientific Research in
Marseilles on the use of computers in the calculation of
radiative corrections in scalar theories and quantum
electrodynamics and for solving nonlinear integral
equations.

In a paper by L. V. Prokhorov (U.S.S.R.) "Unitarity

and the Interaction of Massless Particles," the condi-
tions imposed by the unitarity relation on the form of
the interaction of particles of zero mass were investi-
gated, and an attempt was made to classify the various
theories from the point of view of the fulfillment of the
unitarity conditions.

A. Ullman (West Germany) talked about some inter-
esting properties of the representation of C*-algebra—
a new mathematical device which is widely used now in
Physics for the description of systems with infinitely
many degrees of freedom.

Yu. M. Lomsadze and E. P. Sabad (U.S.S.R.) devoted
their paper to the study of the limitations on amplitude
arising from the principle of microcausality, and to the
proof of the asymptotic relations of the type of the
Pomeranchuk theorem.

The publishing division of the Joint Institute for
Nuclear Research published the collection " The Tran-
sactions of the Second International Conference on Non-
local Quantum Field Theory" in 1971. Because of the
large volume of material presented at the conference,
only review reports encompassing a wide range of prob-
lems could be included in the collection.

Translated by A. K. Agyei


