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•J/?  production is  strongly suppre s s e d in q uark -gluon plasm a and can be  us e d
  as  a s ignature  for QGP.
•H ow ever, J/?  (or its  pre cursor) is  absorbed by collis ion w ith  nucleons ,
 ? ? ? ? ? , and oth e r particle s .
•It is  im portant to k now  th e  J/?  dis s ociation cros s  s ection in collis ions  w ith
 ? , ? , ? , N,…  in orde r to find out th e  s uppre s s ion of J/?  by th e QGP.

O ur Ph enom enological Approach

•? -and ? -induced Dis s ociation Cros s  Sections

•Us e  th e  cros s  s ections  in M onte  Carlo program s

•Calculate  th e dissociation cros s  s ection of ?J

•Us e  th e  k now n h adron m as s e s  and ph as e  s h ifts  to dete rm ine  q uark -gluon
force s  and bound-state  w ave  functions  w h ich  are  th e n us ed to calculate  th e
dis s ociation cros s  s ection, us ing th e Quark  Inte rch ange  Model of Barne s
and Sw anson [Ph ys . R ev. D46, 131 (19 9 2)].
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Relativistic Gene ralization of th e Barnes–Sw anson Model
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E. S. Sw anson (U. Pitt. &  Jlab), and H . Crate r (UT)

•J/?  dis s ociation cros s  s ections  in collis ions  w ith  ? , ? , ? , N are  ne e ded to
unde rstand J/?  suppre s s ion.

•It is  im portant to gene ralize  th e Barnes–Sw anson M odel for relativistic reaction of
h adrons  w ith  J/? .

R elativistic Bound State s  and Scattering

•W e  us e  D irac’s  constraint dynam ics  to obtain a H am iltonian form ulation of th e
relativistic N-body problem  in w h ich  th e  particle s  inte ract pair-w is e  th rough  scalar
and vector inte ractions .

•Th e  re sultant N-body H am iltonian is  relativistically covariant.  It can be  eas ily
s eparated in te rm s  of th e  cente r-of-m as s  and th e  relative  m otion of any tw o-body
subsystem .  It can also be  s eparated into an unpe rturbed H am iltonian w ith  re s idual
inte ractions .

•Solutions  of th e  unpe rturbed H am iltonian can be  obtained by solving Sch rö dinge r-
lik e  e q uations .

•Th e  re sultant tw o-body w ave  functions  can be us e d as bas is  s tate s  to evaluate
reaction m atrix elem ents  in th e  gene ral N-body problem .

•W e  prove  a relativistic vers ion of th e  post-prior e q uivalence  w h ich  guarante e s  a
uniq ue  evaluation of th e  reaction m atrix elem ents .  W e  s h ow  explicitly h ow  such
m atrix elem ents can be  evaluated in te rm s  of th e  w ave  functions of th e  com pos ite
particle s  and th e  relevant Lorentz transform ations .

•W e  s h all us e  th is  relativistic form ulation to exam ine  th e  ? -J/?  and ? -?  reactions .

C. Y. W ong and H . Crate r, Ph ys. R ev. C (in pre s s).



Direct Ph oton Production in H igh -Ene rgy H eavy-Ion Collis ions
Ch euk -Yin W ong (ORNL) and H ui W ang (ORNL &  CIAE)

•ORNL experim entalists  and th e ir collaborators  in th e  W A9 8 Collaboration reported
rece nt ne w  re sults on ph oton production in Pb-Pb collis ions  at 158 ?  AGeV [1].
•Ph oton production in th e  q uark -gluon plasm a provide s  an indication for th e  form ation
of th e QGP.  But ph otons are  also produced by parton h ard scattering.
•W e  need to k now  th e  cros s  s ection of dire ct ph oton production from  h ard scatte rings
and th e QGP in order to find out w h eth e r ph otons are  em itted by th e QGP.

O ur Ph enom enological Approach
•W e  s tudy ph oton production from  th e  h ard scattering of partons by including intrins ic
parton transvers e  m om entum  and next-to-leading-orde r contributions .
•Th e  parton intrins ic transvers e  m om entum  leads to an e nh ancem ent of ph oton
production cros s  s ection.
•Th e  W A9 8 data can be explained as due to ph oton em is s ion by a QGP w ith  a
tem perature  of 300 M eV cooling to 200 M eV.  A q uark -gluon plasm a m ay h ave be en
produced in h igh - energy central Pb+ Pb collis ions .

Future  D irections
•W e  s h all study th e  e nergy los s  and
•th e  m ultiple  collis ion of partons to
s e e  w h at e ffect th ey h ave on th e
ph oton distribution.
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