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‘y During the past year, we have made progress in the following directions:
1. Becauselof the unexnected progress on thejsyofdimensionsl Is}ng model :
a year ago [3];'most of the recent effort hasAoeen spent on further nnderff
standing of this problem and especially its possible inplications.in high-
energy physios.. Work in this connection has progressed in.seversl directions.

(a) When there'is spontaneous symmetry breaking, tne propagator is

"found to héve'no pole. Instead there is a branch cut. Th}s‘ma# be inter-~

preted as oonfinement.l

(b) The asymptotio behavior of the n~-point fuhction; in the presence
of spontaneous symmetry oteaking, is different depend#ng on yheﬁher the
points areAnearly collinear or hbc, lTnis is closel& related to; but may not
be the same as, the ﬁambu string; : o :

(c) Because of (a) and (b) above, it is speculated that there may be
elementary particles with indeterminate mass. If quarks'a:evidentified as
such indeterminate-mass particles, then it is'understsndable-wﬁy‘nrevious
methods'of'searohing for quarks should fail. Possible al;ernative methods
are being studied [11]. . _

2. Another solvable model in two dimensions is the SU(N) Yang-Mills
theory in the leading 1/N expansion. It is known that the,existing solution
is not gauge invariant. An alternatiye solution has been found,.and this new
solution [1oj gives a branch cut in the fermion propagator, ver& similar to
the case of the two-dimensional Ising'model,

3. In collaboration with Professor Yang, some properties of'the monooole
harmonics have been found [8].

4, Msrtin Rocek has been making=exceilent orogress on orobiems of super-

symmetry. In particular, his work has been on the coupling of ;he massive,

self-interacting scalar multiplet to supefgravity [7] and on the Volkov-Akulov




, »model [13].
' 5. Recently, there has heen better data from CﬁRN ISR on high-energy.
proton—proton elastic scattering.“ Making use of this data, it 1s possible to
. improve significantly the;parameters of the impact picture obtained on this
‘ Contract several years ago; The most important improvement is to consider
g simultaneously the proton form factors [15]. Once this impr0vement has been
|  carried out, it is natural to associate the proton spin with internal rota-

[ o
tion via the Chou—Yang theory. If the‘rotation is furthersassumed to give

|

| ‘ rise to the isoscalar magnetic moment, then,'without introducing any new
{ parameter at all, the polarization and rotation P and R for proton-proton
1
|

1 scattering -can be determined.‘ In particular, the values of R show interest- '

) - ing oscillations in the dip region for incident proton energy above 200 Gev.
6. Barbara Epstein has been making excellent progress on her study of
the Tokamak plasma. QOme progress has also been made on the approach to

Maxwellian distribution [4], [6], but serious difficulties have now been en~

countered.
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