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Motivation

P elementary reactions (eN, yN) :

reaction products
hadronize long before
confinement they reach the detector

Z 7~

estimation of
formation time via
hadronic radius
(r,=0.5-0.8 fm) 5
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Tf > Lz \A
C

time dilatation: ¢y = 7y

p
nuclear reactions (eA, yA @ JLAB, HERMES or EMC energies) :

interactions with nuclear medium during 7, sl Spaze-dtime_pi::_ture of
adronization
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connection with heavy-ion physics

jet supression at SpS and RHIC
(partly due) to hadronic FSI ?

W. Cassing, K. Gallmeister, C. Greiner, NPA 735, 277 (2004).
K. Gallmeister, W. Cassing, hep-ph/0408223.
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Model

E VA, eA reaction splitted into 2 parts :

— YN - X using PYTHIA & FRITIOF €
B consideration of /

e
— binding energies \,\ N
Y

— Fermi motion @
— Pauli blocking XA
— coherence length effects

— propagation of final state X within

BUU transport model

B consideration of
— elastic and inelastic scattering (coupled channels)




I hadronic structure of the photon
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I shadowing of the vector meson component

— coherence length: ly = |ky — k7|_1
distance that ytravels as N 2v
a vector meson fluctuation Q2 —+ m‘z/

— coherence length > mean free path inside nucleus
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I hard interactions (e.g. direct y*N reaction)
— excitation of hadronic strings

leading hadrons our model assumptions:
/ \ a string fragments very fast into
® mn 7w n colorneutral prehadrons 1,= 0
[ > O3 a prehadrons need formation time T;

to build up hadronic wave function

@ prehadronic cross section o*
determined by constituent quark model
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F DIS of complex nuclei S:

e

— “leading” prehadrons
(= target-, beam remnants) \
can undergo FSI directly D
after y'N interaction \

— hadrons that solely contain quarks
from string fragmentation start to interact after 1,

FS' m— = production of new particles
= redistribution of energy




Results
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E incoherent p° electroproduction off 4N Ty = O yx A—s pO A*
— nuclear transparency ratio: A i 50p

14N ]

e HERMES 3 @ ot /

o E665 ]

o BUU 84 i

Glauber Kr -

O 0O -

O J

o d

1 10 100




I hadron attenuation in DIS off nuclei

— multiplicity ratio:

Nh(Zh,]?T,l/))
A

Ne(V) E
Ry Gy pr,v) = N o) = Th
( Ne(v) )D

— Experiments:
= EMC: 100-200 GeV p-beam on %4Cu
®E HERMES: 27.6 GeV e*-beam on 4N, 20Ne, 84Kr
B Jefferson Lab: 5.4 GeV e-beam on 2C, 6Fe, 208Pp

— attenuation due to
B partonic energy loss
(X.N. Wang et al., F. Arleo)
B hadronic absorption
(B. Kopeliovich et al., A. Accardi et al.)



— w/o prehadronic FSI

F multiplicity ratio of charged hadrons
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— prehadronic interactions needed



E with prehadronic interactions (1= 0.5 fm/c)
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pr-spectrum of charged hadrons (t;= 0.5 fm/c)
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even isotropic elastic
scattering cannot explain  m—) Cronin effect
increase at high p>1 GeV



E influence of detector geometry (1= 0.5 fm/c)
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— needs to be accounted for at z, < 0.4
— important for integrated spectra
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¢ HERMES @ 12 GeV (1; = 0.5 fm/c)

— model seems to work also at lower energies
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B production- and formation times from PYTHIA
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Summary & Outlook

I model for y and e induced reactions at GeV energies

— combines:
E gm coherence in entrance channel
B coupled channel transport description of FSI

— can decribe
B coherence length effects in exclusive p° production at HERMES
E most features observed in hadron attenuation energies

— works also for:
B yand e reactions in resonance region

E TA, pA and AA reactions } same parameter set

¥ future plans:
— Lund model: string propagation and partonic energy loss
— side feeding in photo- and electroproduction of charm
— analysis of future JLab experiments
— higher energies EMC / eRHIC




