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]
INTRODUCTION

e aim: study eTe™ spectra from elementary nuclear reactions (-, p- or
m-induced) to learn about in-medium properties of vector mesons

@ active experiments: g7@JLAB, E325@KEK, HADESQ@GSI
@ not discussed here: heavy-ion collisions

@ advantages of elementary collisions:
- cleaner environment, nucleus close to ground state
- defined density, predicted effects are large enough at pg

@ also not discussed: hadronic decays of vector mesons

e advantage of dileptons: interact only electromagnetically,
undisturbed by strong nuclear forces
= can carry in-medium information outside
(only small Coulomb corrections)

J. WEIL (JLU GIESSEN) DILEPTON PRODUCTION DPG TAGUNG, 17.03.09 3 /12



]
Puavysics MOTIVATION
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e Brown/Rho (effective Lagrangian approach): m{,(po)/my ~ 0.8

e Hatsuda/Lee (using QCD sum rules, neglecting width):
my,(p)/mv = 1—a(p/po) , a~0.16+0.06

@ extended sum-rule analysis by Leupold/Peters/Mosel,
including finite width, (nucl-th/9708016)
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THE GIBUU TRANSPORT MODEL

@ product of 20 years of BUU research in Giessen
o unified framework for various types of reactions

(pA, TA, YA, eA, VA, AA) and observables
@ modern, modular and well-documented Fortran code
(~ 200.000 LOC)
collaborative effort, SVN-based multi-user environment
since 2008: publicly-available Open-Source releases
http://gibuu.physik.uni-giessen.de
cf. talks of T. Gaitanos, K. Gallmeister, M. Kaskulov,
O. Lalakulich, A. Larionov, T. Leitner

GiBUU

The Giessen Boltzmann-Uehling-Uhlenbeck Project
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DILEPTON SOURCES

hadron decays contributing to the dilepton spectrum:

) Dalitz decays:
direct decays: —)(/]
5 T o w— mlete™
e pl —eve 0 o
e T —e'e
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plus other background contributions:

Bethe-Heitler process: NN-/mN-Bremsstrahlung:

s
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CALCULATING DILEPTON SPECTRA

@ easiest case: YN reaction (elementary process)
e mass-differential cross section for YN — VX — eTe™ X:

do

e 0,n—vx(s): inclusive photoproduction of a VM
e V — ete™ decay width (from VMD):

m
I_V—>e+e* (:U’) = CVT;,/

@ on a nucleus (using GiBUU transport model):

dNVHeJre* > 3 1 - = rVHe+ef (lu‘)
Tveoeter _ [ gtd Fu(F, t, B, )Y =ete
d3pd’[,L /O r(27_‘_)3 V(r7 Y p’ ,U)

y
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Y+ 12C @ 1.5GEV (VACUUM SPECTRAL FUNCTIONS)
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COLLISIONAL BROADENING

@ in medium: [ior = Myac + ot

Mcot = p < Veeown > (low density approximation, in lab frame)

contributing processes: VN — N, mwN, VN, R
e in practice: lookup table 'co(m,|B|, pp, pn)

Icon [GeV] for p meson in lab frame at p=py
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OFF-SHELL TRANSPORT

@ based on off-shell EOMs for test particles,

found by S. Leupold (nucl-th/9909080), Cassing/Juchem (nucl-th/9903070)
construct an “off-shell potential” which fulfills these EOMs

put this into a Hamiltonian H = /u2 + p2 + Re(X)

where either = mg + V,, or % = mg + Vr2e,
using the full width (as obtained from the collision term) results in

various problems (tachyons, cut-off effects, ...)
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OUTLOOK

@ apply cuts on momentum, opening angle, etc

@ improve off-shell transport

@ investigate influence of formation time in YN — VN

e extend Bremsstrahlung calculation (beyond SPA)

e work on m-induced reactions (together with H. van Hees)

e compare with data: KEK, HADES, JLAB?
(requires applying their cuts & acceptance)

J. WEIL (JLU Gigss DILEPTON PRODUCTION DPG TacuNG, 17.03.09 12 /12



	0.0: 
	0.1: 
	0.2: 
	0.3: 
	0.4: 
	0.5: 
	0.6: 
	0.7: 
	0.8: 
	0.9: 
	0.10: 
	0.11: 
	0.12: 
	0.13: 
	0.14: 
	0.15: 
	0.16: 
	0.17: 
	0.18: 
	0.19: 
	0.20: 
	0.21: 
	0.22: 
	0.23: 
	0.24: 
	0.25: 
	0.26: 
	0.27: 
	0.28: 
	0.29: 
	0.30: 
	0.31: 
	0.32: 
	0.33: 
	0.34: 
	0.35: 
	0.36: 
	0.37: 
	0.38: 
	0.39: 
	0.40: 
	anm0: 


