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Motivation

Multiple uses of < F s

heavy flavor R

= Constrain gluon and ‘..
c/b distributions. o5l
Look for intrinsic o L0
charm R. Ball et al. (2016)

= Constrain the transport properties of cold
nuclear matter

= Shed light on the picture of hadronization,
differentiate between energy loss and hadron
absorption

Go beyond energy loss phenomenology at the
EIC

A

D

Cross section modification R
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Evaluation in e+p
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heavy flavor — see below T. Kneech et al. (2008)
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= Hard part up to NLO. Analytic
approach D. Anderle et al. (2017)

P. Hinderer et al. (2015) The gluon contribution at EIC is small



Perturbative calculations of

fragmentation

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

Chang et al. (1992)

Braaten et al. (1995)
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Evolution to higher scales

The FF calculation is used for initial condition, which is further evolved to the
scale of choice for the calculation
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Feed down from higher
excided states taken into
account. Included in initial
conditions

Standard vacuum DGLAP
evolution — standard tools

— Vacuum evolution
— Medium evolution



Kinematic maps

Note, results are preliminary, Evaluated using over all Q2 range
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Kinematic maps

We found that the NLO results for B mesons are not stable. For B we use LO
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Complements running PYTHIA

simulations

10 GeV electron + 100 GeV proton with integrated luminosity at 10 fb*.
Minimum Q2 = 10 (GeV)?
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Order of magnitude consistent with simulations



In-medium splitting functions in

the LCWF formalism

= Note —all splittings have the same topology.
Same - structure, interference phases,
propagators
Different - mass dependence, wavefunctions,
color (which also affects transport coefficients)

Supplement 2-body phase space | M-Sievertetal. (2019) K24 vm?
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Modification of light hadrons

* The equations for the in-medium splitting functions can be solved analytically and
we evaluate the result numerically
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In-medium evolution of

fragmentation functions

= The modification of heavy flavor channels is very different than for light

channels
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pattern different
(minimal contrib.)



Modification of heavy mesons —

first vs p+
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Observe suppression. Suppression can be
as large as a factor of 2

Suppression is different for different CM
energies. Lower CM energies are clearly
better for the e-loss/hadronization studies

The differences between pi, D, B are due
to production and not mass



Understanding the modification

patterns

NLO does not affect the nuclear modification
(because gluon contribution remains small)
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Presenting the modification vs z

The differences are much more pronounced
between light and heavy hadrons
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Conclusions

= Open heavy flavor heavy flavor production at the EIC can constrain gluon
and heavy quark distributions, pin down the transport properties of cold
nuclear matter, and shed light on the process of hadronization

= We developed an NLO code to evaluate light and heavy favor production
at the EIC. Works well fore D mesons. Kinematic maps produced for e+p
to complement MC simulations indicate adequate projected statistics

= Obtained in-medium splitting functions (and energy loss in the soft
gluon limit) in cold nuclear matter. Calculated the medium evolution of
light/heavy fragmentation functions. Studied the distribution of a variety
of observables

= Found that small CM energies are best suited to study the physics of
energy loss & hadronization. Modifications are large and measurable.
Identified the most sensitive observables to this physics



