a
vaemyaemidy dalnemasieneminisifuusknd Mﬂwam a9. WM; !Hﬁlé

Wi

2

A
Al
o

Tewidsatuanysol

lasonsidnandnnus lungufawiuaronauuazi@ndwnasouge

Tay wisvigwey sedugd

5 WnAINLU 2553



L\'( Ny o419 <] QL 002 vaemynenuddy dninewanssnmnnailunkend

TURG A

Fyaniavii MRG5080288

NONUIRVANYIA

1A5INTIVYAVAUNUS LUNgUAFUAIDUAN
wazHAndnwasnuga

L% ¢ v &
UHNWIH §37UY
mieIpAANdNNgIULazINTNAINY

v o w a4 ' Lo w P a 'Y a
aontudninGouminddmsuAdndnguiuazdnsnainn
MAINAING A Inemans NINUIABULIAIT

atvayulagdninnuamsnssumimsgandnm
wazdninnuneuaivayumIie

Y

X "o
Enudilunoauiifuveside ane. waz am. bisududeaiudoanel)

5 WOAINIOU W.A. 2553



Aafinssuilszma

KAy veveuudin NunBIUmTuayuMIITe i Nuauz AssuMINISgaNAnm
warumInedsusnshimiumsaivayumuivdssinauacaauilumsimsise

v:ﬁﬁ’wamauqm Professor Edouard B. Manoukian (previouly at Suranaree University
of Technology, Thailand) Dr. Suppiya Siranan (Rajamangala University of Technology
Isan) uazandnmwiudouvesanniudihGeunindamsuiandnquiuazdna
I dmiumsaivayuduinms

' - °_ e Ly L o e 1 J v al
AIvBveveuR A3 YIuni Minne  (@audihouwninsdmiuiandngui
UAzINTNAINYY, AMMINNABIULITAT) 1NTIMEYAY Audes M IneduiFealn)
dinsumsmivayuiumshindansnssumadnms



.Y 1
UnAnYy o
sWalasams:  MRGS5080288
Folasams: andunuslunquianuateuanuaclandwatnuga
¥UNIVY: A3, YWY 9I3ud
v o w A ] £ v a ¢ a ) a
aud i suminsdmividndnguiuazinsnainm
madnidnd umiInodouisens

E-mail address: nattapongy(@nu.ac.th
) =) q r
szoznanlasams: 2 1 wazveenadn 1 U (wa. 2550- w.A. 2553) 2463 93

° d' 1] L3 ° o o o = 54 o )
msennanudiuiigninldluandeiusinnlsssuvesnmsianieuiuvesall
uvageumamiiialunszuiumayagiulagananguanuaesuaunglnngme
niannmsvneaeuauidndllgvevivadiinsmmndinugavessumayagiu n-
wumsinnsanldud gdidnaseu-lndasou lumssumsuvudanguvesgdidnasou-
n@asaunazmssuiuveginaeuluwamaniluihaleudn (QED) aumsnisiunas
ok A ' 4’ 3 3 -~ Lo ] :
vosanduwusinn lssunarst @uidlesninmssnnadanainlifinmismawnnio
w Q’J’ = J 4’ LA v A 3
Aumsasauuiginla 9) wuhiuegiundinu @nnr) vessumaasiulunsiuiu
aumawmaithimiloutumsinsanathamdevesnuiuetisiivvesailuveseyma
Tunmsasmamdududnvazveudevaumansdmivoasuimaunsnniidaliua
wideuwannminuatiueymalasass nstimwdinuiaGundedldlumsasegs-
3 o v o S o a dy 0o Q¥ a
Wnasou-Indasauveamssuiuvegiaeu @andivasundealdlumsmiviie
Ry & o v sy v v v ¢ g " v v v gl
sumaniidasniianindgudnldnnanudius duaudlilduazmsldudediuiy
A’ ) | - w 4'4 4'
mMInsvuRupuMsnuatiue ufer) midsudundmsldlunszuriumsdumnuny
ol dumadlavduds aumsanduiusinalsiduilfuaadiiiumsazifineds
FauionadeumuIsmmadeuveuvad 1MIThaumsdmiviumanduwus
o o O PR AT ) a a '
Wwarlsesunmldmarinznhmdifauwmanufavesmsnagevuvyiniadions
¢ < o oy o & 4 A Yo o <
nagauvauad saesiminnduaiedielumsindaniiwazlumsdinevevivn
dv L4 ar @, Y LY.V o &y v el \ [
N lFduimsmwndanuge aumanamuavesanduwusinan lassunlamdudaln
daa ¢ v A4 & X
uazARuHudIEBI5I 91
fan: noufaununleudn Wandwdanugs nougine wamandlwihateudu
noufvesvad ngufsnivihedwsauveshiliiisn—sam noufanss assuiums
yagu anduiusinnlswdu manegevveiuad



Abstract

Project Code: = MRG5080288
Project Title: Correlations in quantum field theory and high-energy physics
Investigator: Dr. Nattapong Yongram
The Tah Poe Academia Institute for Theoretical Physics & Cosmology
Department of Physics, Naresuan University
E-mail address: nattapongy@nu.ac.th
Project Period: 2 years and extending 1 year (2007-2010) 2 /1 G 3 9 3

Explicit computations are carried out of polarization correlations of simultaneous
measurements of spins of pair 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 considered
are that of eTe™ in elastic ete~ scattering as well as two colliding photons in quan-
tum electrodynamics (QED). The explicit expressions of these polarization correlations,
follow from these dynmamical computations are non-speculative involving no arbitrary
input assumptions, are seen to depend on energy (speed) in processes. 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 e*e~ pair productions in two colliding photons, the speed zero limit of the corre-
sponding 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 monitor
speed and explore the high-energy relativistic regime. All of the expressions of the

polarization correlations derived are novel and have been recently published.

Keywords: Quantum Field Theory, High-Energy Physics, Gauge Theories, Quan-
tum Electrodynamics, Weinberg—Salam Unified Electroweak Theory,Strings Theory,

Fundamental Processes, Polarization Correlations, Bell-Like Experiments
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