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Study Goals at EIC

e +p-oe +jet(DF)+ X e”+ Au— e~ + jet(DT) + X

 Precise determination of the initial PDFs
* Precisely study the fragmentation functions for light/heavy flavors

e To understand the nuclear medium effects on hadron production
e.g. energy loss mechanisms by comparing measurements between e+p and e+A



Study Goals at EIC
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The Picture of Hadronization

Energy loss approach

hadronization outside of the nucleus
* Precluding hard splitting processes

can significantly affect the accuracy
of the theoretical predictions
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* This application is intended to illustrate the
effect of mass on hadronization time.
Parameters chosen so that pion
hadronization is inside the nucleus and the
absorption cross section is chosen to
reproduce light pion suppression

hadronization inside of the nucleus



In-Medium Radiative Corrections
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* The theoretical framework is completely general - it is
applicable for both cold nuclear matter and the QGP

* This is achieved by isolating the medium in transport
parameters and universal gluon-mediated interactions

e Full massless and massive in-medium splitting functions are
available to first order

G. Ovanesyan et al. 2011 F. Ringer et al. 2016 M. Sievert et al. 2018
e SCET-based effective theories created to solve this problem



Splitting function in Medium

G. Ovanesyan et al. 2012
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Phenomenological study
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FFs for light flavors in nuclear matter
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Predictions in SIDIS
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FFs for heavy flavors in vacuum

Chang et al. 1992

Braaten et al. 1995
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FFs for heavy flavors in Au
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Hadron production in e+Au collision at EIC
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Hadron production in e+Au collision at EIC
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Hadron production in e+Au collision at EIC

* Various fragmentation functions are studied

eg T‘-Oyﬂ-::,DO’D—I_! DS’BO!B+, BS

e Various nuclear matter are studied, e.g. Pb, Au, Cu,

e \/arious kinematic constrains are considered

* Generally, larger suppression by in-medium effects
with small center of mass energy



Conclusion

e In-medium splitting functions is applied, which takes
into account the full-x effects in the medium,
iIncluding flavor changing processes

e Comparing the theoretical predictions of 7V meson production in
DIS on Kr and Xe targets with the measurements of HERMES, the

results are consistent

e The QCD evolution of fragmentation functions of heavy flavors in
nuclear medium are also presented. The shape of the FFs are similar
with the ones from energy loss approach, but it still need to do
comparison in detail.

e Hadron (7% D, B mesons) productions at EIC are studied by using
the FFs in Au medium



Thank you for your attention!



