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MotivationMotivation

elementary reactions (eN, N) on  nucleon:

nuclear reactions (eA, A @ GeV energies) :

formation time:
estimation via hadronic radius 

? reaction products 
hadronize long 
before they reach 
the detector

time dilatation:

interactions with nuclear medium during formation

space-time picture of hadronization
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Experiments
Elepton = 

EMC 100…280 GeV

Hermes     27 GeV
       12 GeV

CLAS     12 GeV (upgrade)

        5 GeV

EIC e.g. 3+30 GeV

Observables, ExperimentsObservables, Experiments

…multiple combinations of targets

hadronic: 

photonic:
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Model:    Hadronization in String Model     (PYTHIA/JETSET)Model:    Hadronization in String Model     (PYTHIA/JETSET)
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Cross section evolution scenarios:
CT

3 times/points per particle:
„Production 1“ String-Breaking 

„Production 2“ String-Breaking 
„Formation“    Line-Meeting

Leading vs. Non-leading
Connection to interaction vertex

x

t



Results: EMC & HermesResults: EMC & Hermes

zh =
Eh
º

constant cross section quadratic increase
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Results: EMC & HermesResults: EMC & Hermes

EMC@100...280 GeV 
   and 
Hermes@27 GeV 
described simultanously

1/Q2 pedestal value?
…small effect!
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TimesTimesTimesTimes
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TimesTimes

EMC

Hermes

tP tF tF

here: averaged times
in code: individual times nuclear 

dimension



ConclusionsConclusions

GiBUU (as all other transport models):

leading vs. non-leading hadrons

e+A: 

Hermes & EMC: great combination of energies

interaction increases linear 

not conclusive about CT effects

relevant for CLAS and EIC
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