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Study Goals at the EIC

e Precise determination of
PDFs of charm/ bottom
quark

* Precisely study the
fragmentation functions
for light/heavy flavors

e To understand the nuclear
medium effects on hadron
production

e.g. hadronization patterns
by comparing measurements
between e+p and e+A
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Pictures of Hadronization

* Shed light on the picture of hadronization, differentiate
between energy loss and hadron absorption
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Prediction in e+p collision

e PDF sets: CT10NLO

* Fragmentation function:
for light meson: HKNS

M. Hirai et al., ’07

e Partonic cross section:
analytical NLO result

P. Hinderer et al., ’15
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In-Medium Radiative Corrections

e The theoretical framework is
completely general - it is
applicable for both cold
nuclear matter and the QGP

e Parton energy loss calculations can .
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Evolution of Fragmentation Functions
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Fragmentation Function In Medium (Au)

: e In-Medium Splitting functions éQ
are derived based on SCETe <
A
e Significant Enhancement at
small z for heavy flavors
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Hadron production at the EIC

To investigate nuclear medium effect, study the ratio of
cross section in e+Au to the one in e+p
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use the cross section of inclusive jet
production for normalization that
minimizes the effect of nuclear PDFs

e+Au
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Parton in forward rapidity region has lower energy in rest
frame of nuclei, resulting in larger in-medium modification

result of Landau-Pomeranchuk-Migdal (LPM) Effect
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Heavy Flavor production - pT distribution
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There results
highlight the
suppression of
light hadrons and
transmission to
enhancement for
heavy flavor

Lower CM energies
are clearly better
for the energy-
loss/hadronization
studies



Heavy Flavor production - fragmentation
distribution .
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Thank you for your attention!



Fragmentation Function for HF in Au

The modification of HF channels is very different from light channels!
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FFs for heavy flavors in vacuum
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studied in HQET

Heavy quarks introduce a
mass scale that allows the
fragmentation function shape
to be computed perturbatively

D (z). D""(2)

Chang et al. 1992

Braaten et al. 1995
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The vacuum FFs are used as input boundary conditions to

determine the FFs in Medium




