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MEDIUM MODIFIES THE JET
EVOLUTION!
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(dNg)yp = @ Cr du da@(cos& — c0sf4q)

T w 0
Fundamental building block of the QCD cascade!

Reason: emissions at large angles are sensitive to the
total charge of the emitting system

The antenna provides a nice laboratory!

Question: how will the antenna radiation pattern look
like if it were to traverse a quark-gluon medium?
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x*=0 xt=L*

eikonal approximation for fixed
opening angle of the pair

medium is modeled as a classical
background field

10 = 95 (7= Lt) e,

b

JEJq—I—Jq

Classical Yang-Millseq:  |D,,, F*’|=J" , [D,,J"] =0

Linear response: OA" — 2ig [A 4, 0TAY] = —g—+J+ + J

Gelis, Mehtar-Tani (2005), Mehtar-Tani (2007)
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THE SOFT LIMIT

Considering soft gluon emissions: only the quarks interact!

Jy(z) =g Up(i’jJra 0) 5 (T — 51)0(1) Qq

v
E
Wilson line along the trajectory:

.’I)+
Up(a:+, 0) = Py exp {zg/ dzt [T : Ar;ed(z+, z+pJ_/p+)] }
0
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Amed =1 — N1 (TrUy(zF,0)UL(xF,0)) | Ong §>
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- the decoherence parameter! 0 L

q: medium transport coefficient
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DECOHERENCE

- a two scale problem!

* 7. <Q;' (Dipole regime) ° r; > Qs_l (Decoh. regime)

| A
1
)

Qs_l @ch T . gs_l
!

screening
Amed & 1—12 Q*ri v Aog 1 v length
19 9
Amed &1 — eXP[—E Qs 7]
r] =04 L k1 » Qhnarda: suppression!

Qhard — Inax (rlla s)
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ONSET OF DECOHERENCE
- THE SOFT LIMIT

Amed — 0 Coherence
Amed — 1 Decoherence

asCr dw sinf db

dN;%. = N R [©(cos @ — cosbyz) + Amed O(cos b,z — cosb)] .
. 12
Jtot _ asCr dw sin6 do o 10l
DT opaque T w 1—cosf 3 ol
§ medium-induced
.. 6 . radiation
1) Independent emissions! 'g :
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2) “Memory loss” effect Bs | oradiaon D TTee—o
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ONSET OF DECOHERENCE
- FINITE ENERGIES

O<u)<oomax

—
o
—— T

partial
decoherence

coherence

o 'w dNg/dw d6
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6 [ vacuum
. I
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Qhard

01 02 03 04 05
0
Amedq &~ L GL* % |In
Dilute et 6 +

Above Wmax medium induces
independent radiation inside
the cone.

+ const. 1 1
T dipole regime

medium Aped ~ 1oLt = Nyout decoher. regime
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THE DENSE REGIME

L=10fm, g =5 GeV?/fm Amed — 1
10 independent spectrum
: vacuum
8 [ Yac. decoh. appears
- === independent [med] .
& coherent [med] interferences are destroyed
3 jet broadening
S~
Z
©
3
0.01 0.1 1

Independent component:
Baier, Dokshitzer, Mueller, Peigne, Schiff (1997-2001), Zakharov (1996),
Wiedemann (2000), Gyulassy, Levai,Vitev (2001-2002)
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THE DENSE REGIME

L=10fm, g =5 GeV?/fm Amed — 1
10 independent spectrum
: vacuum
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CONCLUSIONS

¥ copious jets in heavy-ion collisions at the LHC
* medium induces soft radiation at large angles
= onset of decoherence
% a two scale problem: r,! vs. Qs
= jet probes medium, and vice versa
> the radiation pattern off an antenna

= building block for jet calculus in medium
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MEDIUM-INDUCED RADIATION

Baier, Dokshitzer, Mueller, Peigne, Schiff (1997-2001), Zakharov (1996),
Wiedemann (2000), Gyulassy, Levai,Vitev (2001-2002)

aSCR A

Energy loss: AE ~ —— gL? e
AFE

Broadening: k2 ~§L x —
& T QGP

emitted off a single emitter

k"

©
gluon interaction = k,-broadening é 0u | @/9:=0.035

)

3

transport parameter: § = mp? /4 |
- w/w.=0.09

infrared & collinear safe spectrum

w/w.=1

energy loss distribution: P(AE) of
° -— ;— ¢=0'4

need more emitters to see coherence! °'f. ff’/ GemES

1002 107! 1 10 102

Salgado, Wiedemann (2003) x?
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ENERGY SPECTRUM

0.6 “Dipole” regime
e dipole size: r,!
304 e coherent spectrum
§ B —————
502
3 ol “Saturation” regime
! e medium scale: Qs
-0.2 | . | | ® two components:
04 1 10 100 1 0 oo e outside the cone
W W einside the cone
E— ———

Y. Mehtar-Tani, C.A. Salgado, KT arXiv:1112.5031 [hep-ph]
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