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High Energy Factorization (HEF)

« Hybrid HEF formula for Pb-Pb collision:
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I integrate over momentum fractions, initial state transversal momentum !

Exact kinematics at leading order in &
« Jets not necessarily back to back

Transversal momentum dependent (TMD) nuclear parton density function
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Implemented in the Monte Carlo program KaTie (used in this analysis)
A. van Hameren, arXiv:1611.00680
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Jets passing through the medium

Azimuthal cross section of the medium Longitudinal cross section of the medium

 Kinematics:
ki = pj + Diy + 2pape cos Ag, and

il 1 _ .
T = NG (pr1e?t + prae®?) Ty = 75 (pere™ + proe™2)
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Multiple Soft Scattering (MSS)

* Emission spectrum of medium induced bremsstrahlung in MSS:

L dIn(0) :@SCRQR /Xw d2q / e /*’dt]dzzexp [_Zq z_%/ﬁ (gl )}

dw w?
X By + Op [ Klz, s y,t|w) Kozt y,t|w

with
, vt == t/ TR
Kz ty, th) = [ o DTED AR [@5"’ - 5”“*’(’”)1 n(s)o(r) ~ 4(s)r?/2
_ _ _ harmonic oscillator
» Describes propagation of a quark through nuclear medium approximation
e Gluon emission spectrum in MSS: § ~ g4T3
dIR - transport

P dt — ; P!

Z H ] / (6 le) coefficient

» Probability resulting from resummation of in medium emissions

« “Drag” in the longitudinal direction — transversal momentum “kicks” :
lected C. Salgado, U. Wiedemann,
neg Phys.Rev. D68 (2003) 014008
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HEF in Heavy lon Collisions

* Cross section formula with medium effects included:

do /OO /oo dgacd
= de dey P,(e1)P, (€
dy1dy2dpi1dpiad A¢ % o o () Fyle2) dy1dyadp}, dpydAd

pit:p1t+fl
p§t:P2t+€2

P(§,r)=C10(&)+CaD (&) £ — ¢/we with we = §L2/2

* Probability density has 2 components: P = @LB/Q

 discrete — no-suppression < coefficient C,
e continuous < coefficient C,

 Algorithm:
1. generate random0<r<1
if r < C; no suppression occurs & = 0; go to next event
else
2. generate £ according to D(&,r); go to next event
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Model of rapidity dependence and
other parameters

« A model of the rapidity dependence of the nuclear medium:

s [ T. Renk, J. Ruppert, C. Nonaka, S. A. Bass,

0038 A Phys. Rev. C75 (2007) 031902
- g =2 K &3/4
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0.032|—

0'03;* « We neglect the dependence on in impact

0.028F parameter - W(x,y;b)=1

oozel « K=1 (not fitted)

. 5 _
T N N R e €0t = 143 GeV/fm” total energy density

0 corresponding to ¢ = 1 GeV/fm at mid
rapidities (not fitted)
L = 5 fm constant

« Afit to ALICE (0 - 5% centrality) data:

1 2 2 2 2
H = [a eIl /(202) _ e g /(2b2)
(77) m (al bl — a9 bg) ! 2

a; = 2108.05, b; = 3.66935, ay = 486.368, by = 1.19377
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Transversal momenta of jets
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» back-to-back peak in the plot on the right
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Relative transversal momentum
difference
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T | Tyl eyl * Nuclear medium is shuffling dijets from
<0 p>30GeV p,>100 GeV back-to-back configuration to less
= balanced configuration — effect increases
T 10

with bigger constant K (bigger ¢ )
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A; = (ptc - Ptf) / (ptc +ptf)
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Rapidity and azimuthal angle
distance
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» “re”-emergence of Ay dependence for low Ag
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Summary and Outlook

* Implementation of nuclear medium effects into a HEF
Monte Carlo program

Planned:

* More precise description for nucleus-nucleus collision
(impact parameter dependence, event by event
treatment, variable medium length)

* Inclusion of saturation effects
* More precise treatment of the medium jet interactions
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