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Introduction:Medium-induced gluon radiation

e Medium-Induced Radiation: A hard parton produced in a
Heavy lon  Collision  travels through the hot medium.
The scattering centers induce successive gluon radiations.

e The hard parton looses virtuality from the initial scale t to the final ha-
dronization one ty ~ )\%CD. Hadronization happens outside the medium.

e We end up with a parent parton degradated in momentum and a
surrounding cone of soft partons.

e Medium-Induced gluon radiation is the standard explanation for Jet
Quenching observed at RHIC.
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Introduction:Medium-induced gluon radiation

e The single inclusive distribution of medium induced gluons with energy

w and k; from a parent parton of energy E:
C o . _1 ooy o
dwddlk _ <;7f>2522R6 fooo dy, fc;o dy; [ due ikru, 3 Jyp dén(Qo(u)
Yy de 2 n(C)U(T))

o o (u=rm) i J, '
= l Tw
Oy Ou Jy=0=r(y;) Dre

e [wo approaches:
o opacity expansion (in powers of n(()o(())
o BDMPS approximation:n(¢)o(r) ~ 24(¢)
one of an harmonic oscillator.
o () is the transport coefficient — < ¢2 > /) .

r2 The path integral is the
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Previous MMFF Calculations

e A Poissonian distribution of independent radiations was assumed

(BMDS) ) | .
Pg(e) =>"" 0 n' " [ dw; ((wz))]5(€ S %)e_fd”%

e The MMFF were calculated shifting the vacuum ones
med 1 .
Dy (2,Q2) = [, dePp(e)Di(s%, Q)

e Limitations:

o Energy and momentum are not conserved (only a posteriori)
o There's no evolution in virtuality

o Medium an vacuum are treated differently

HEP2007 Manchester, UK , 18 July 2007



Now:Medium-modified splitting functions

dIv%c _ asP(2),%° 4 P(Z)vac ~ 2CR

dzdkZ —  2mk2 =R A

The ansatz is an extension of the former eq. to medium:Salgado and

Polosa (hep-ph/0607295)

di MED — OésP<Z)éw£>D1 P(Z)med — ZWZtF(i /62)
dzdk?2, ork2, z—1 7 4L

we’?

The formalism of medium induced radiation relies on high energy appro-
ximations where previous eqs.are valid.

The total splitting distribution is assumed to be the vacuum + medium

ones:
PTOTAL(Z) — PVACUUM(Z) _|_PMEDIUM(Z / cj L)

Borghini, Wiedemann proposal:medium multiplicative factor
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Sudakov Form Factors

S fig L) 4205 P )

o A (t,td) =¢
e A,(t,t3) means the probability for parton a not to branch(resolved) while
evolving from an initial virtuality ¢y to a final scale t.

AA((ES”;,)) stands for the probability of evolving from the intermediate scale

t’ to t without branching.

e independent radiation:branching at a scale t does not affect branching at
a scale t'.

e We modify the Sudakov:
A (t ta) _ _Za oo ta dt fl Zmzn(t)d OéS(t Z)(Pca(z>vac+P (Z)med)
a » V) —

min (')
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Medium Modified Fragmentation Functions
e DGLAP can be written in terms of the Sudakovs:

o (Dhxt)\ _ l=2zmin(t) dzas(kF,2) Dy (£,t)
tE(Aa(t,tG)) =/, o Pba(Z)AS(t,tg)

e We consider only 3 flavors(u,d,s).
2

e The renormalization scale is t(1 — 2)z = k7.

e As initial values for the FF we take the KKP ones at virtuality t
to = 2G€V2

e For each parton energy, tg <t < 4E? and to/t < z(t) < 1 —to/t

e Our evolution depends on the initial parton energy through the scale
range in the Sudakovs.

e The induced gluon radiation accelerates the evolution.
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Medium Modified Fragmentation Functions
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Medium Modified Fragmentation Functions
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Medium Modified Fragmentation Functions
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Medium Modified Fragmentation Functions
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Medium Moaodified Fragmentation Functions:LHC
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Medium Moaodified Fragmentation Functions:LHC
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Medium Moaodified Fragmentation Functions:LHC
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Particle Spectra: formalism

e A typical hard cross section can be written in the form:

o 0ABM = fu(21,Q%) fp(22,Q%) ® o(z1,22,Q%) ®

e long distance non perturbative object — we modify
its perturbative evolution.

e \We define the nuclear modification factor as:

do_(pdf + EKS+MMFF)
__ dydap
RAA — do

dydq%

(pdf +VACFF)
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Particle Spectra: pp Reference

e Vacuum pp spectra as a

reference.
~ 1E ’
K ? p-p->fNs=200GeV L CTEQ 41 pdf S, LO
> 10l . o o
8 = —— Qfpthadron Qfac — Qrenor — kTparton
o 10 T Qf=ptparton
£ E
o 3L .
] e Fragmentation scale:
mB 10" g
g o kr hadron /parton
10_6; — different K (y/s)
. -see Eskola et
=
s al(Nucl.Phys.A713(2003))
10°E
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Nuclear Modification Factor
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The fragmentation scale is the internal parton momentum
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Summary
e Vacuum splitting functions — medium splitting functions
e Sudakov Form Factors in medium
e Medium modified DGLAP evolution via Sudakov Factors

e Medium modified Fragmentation Functions — A code will be soon
publicly available!

e Some phenomenological applications:

o Perturbative convolution — Particle distributions
o Comparison to experimental data: R4 4

o we determine the value of the transport coefficient gfor a fixed
L=6fm — ¢ ~ 1GeV?/fm

e Step towards a medium-modified parton branching
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l:FMED/FFVAC

Medium Modified Fragmentation Functions
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Medium Modified Fragmentation Functions
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l:FMED/FFVAC
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Medium Modified Fragmentation Functions
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Medium Modified Fragmentation Functions
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Medium Modified Fragmentation Functions
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