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NATTAPONG YONGRAM : PARTICLES AND STRINGS
CORRELATIONS IN QUANTUM FIELD THEORY. THESIS ADVISOR :
PROF. EDOUARD B. MANOUKIAN, Ph. D. 391 PP. ISBN 974-533-508-8

QUANTUM FIELD THEORY/ HIGH-ENERGY PHYSICS/ GAUGE THEO-
RIES: QUANTUM ELECTRODYNAMICS, WEINBERG-SALAM UNIFIED ELEC-
TROWEAK THEORY/ STRINGS/ FUNDAMENTAL PROCESSES/ POLARIZA-
TION CORRELATIONS/ BELL-LIKE EXPERIMENTS.

Explicit computations are carried out of polarization correlations of simultane-
ous measurements of spins of two particles produced in fundamental processes directly
from quantum field theory where the latter emerges from extending quantum physics
to the high-energy relativistic regime of elementary particles. The processes consid-
ered are that of et e~ annihilation into two photons, e*e™ production from ~~ collision,
e~e” — e~ e scattering, all in quantum electrodynamics (QED), two photons pro-
duction in scalar electrodynamics, as well as of p 1~ production in e*e™ annihilation
in the Weinberg—Salam electro-weak interaction. The explicit expressions of these po-
larization correlations, follow from these dynamical computations are non-speculative
involving no arbitrary input assumptions, are seen to depend on speed, and for the lat-
ter process on the couplings as well. These are unlike naive considerations of simply
combining the spins of the particles in question which are of kinematical nature. In the
limit of zero speeds, the QED expressions are shown to reduce to the naive ones just
mentioned. As a threshold energy is needed to create the ;™ 1~ pair, the speed zero limit
of the corresponding expression cannot be taken to zero and formal arguments based
on combining spins only, as done for other processes for years, completely fail. It is
remarkable that the remarkable that these expressions for the polarization correlations
show clear violations of Bell’s test. As we have explicit expressions for the correlations,

we hope that they will lead to new experiments in the light of Bell-like tests which mon-



v

itor speed and explore the high-energy relativistic regime. Finally due to recent attempts
to generalize point particles to extended ones, such as strings, similar anal are carried as
above, for completeness, for ete™ production from charged and neutral Nambu strings
with graviton exchange occurring for the latter case. In the extreme relativistic case
the corresponding polarizations correlations for both cases coincide, but, in general, are
different and inquiries about polarization correlations alone, indicate whether the string
is charged or uncharged. All of the expressions of the polarization correlations derived

are novel and have been recently published.
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