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Full in medium splitting for heavy

flavor

= Full massless and massive in-
medium splitting functions
now available to first order in
opacity

s SCET-based effective theories
and lightcone wavefunction
approach give the same result

Representative example
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Done of course for all splitting functions

Direct sum of vacuum and medium contributions

dN(tot.) dN(vac.)
dxd*k,  dxd’k,

dN(med.)
dxd’k,

» Factorize form the hard part

= Gauge-invariant

= Depend on the properties of the
medium

Can be expressed as corrections to
Altarelli-Parisi



Differential branching spectra

In-medium parton showers are softer and broader than the ones in the
vacuum. There is even more soft gluon emission — medium induced scaling

violations, enhancement of soft branching
There us also more
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Hadron production in eA

In-medium splitting functions provide
correction to vacuum showers and
correspondingly modification to DGLAP

evolution for FFs
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Light and heavy flavor

suppression at the EIC
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Light pions show the largest nuclear suppression
at the EIC. However to differentiate models of
hadronization heavy flavor mesons are necessary

Z.Livetal. (2020)
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The differential fragmentation fraction measurements (vs z) of heavy flavor are the

most revealing about the



Charm and beauty jet

production

Recent advances are based in SCET — precision theory for small radius jets and
heavy flavor jets based on semi-inclusive jet functions
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Heavy flavor jet production

The semi-inclusive jet function theory can
be generalized to jet production in matter
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A
Medium corrections to the NLO jet function are written in terms of integrals over splitting
functions. First developed for light jets

23%#$4,//567$")#$(11$85(7#(/4 :
’ J#( (7 H. Lietal. (2018)

I
med m
JJQ/C,Q(l)(z7pTR’ m, ) = / quPQéd(z, m,q.) Z. Livetal. (2021)
z2(1-2)prR L
med, (1) 8 med g med
z2(1-z)prR n 2(1-z)prR




Heavy flavor jet quenching at EIC

Very strong modification — sensitive to the gluon
B lf:f do/dndpr|_. , contribution. Pronounced rapidity dependence
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Flavor (mass) dependence

ECCE tracker layout in ECCE simulation
taking into account support structures

Forward

Even at forward rapidity the parton energy
in the rest frame of the nucleus is relatively
large. The differences in the quenching of
the b-jets and c-jets are small
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Heavy flavor jets at EIC

Z. Liu et al. (2021)
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Jet substructure - splitting

functions

A. Larkoski et al. (2015)

In-medium splitting functions can vac MLL
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Heavy flavor jet substructure

Analytic predictions for low jet

momenta
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We can see the mass effects even for the b-
jet with p; ~50 GeV and a bit beyond

1.6
1.4;

Ib—)bg
q->qg

Modification

B = s
_\-h|03m0|\)

0 20 50 100 200 500
pr [GeV]

A unique inversion of the mass hierarchy of jet quenching effects,

Can be used to constrain the still not well understood dead cone effect in the QGP

It is measurable at RHIC and LHC



Heavy flavor jet substructure

In DIS
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difference with HIC
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Conclusions
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