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TOWARDS UNDERSTANDING THERMAL JET QUENCHING VIA LATTICE SIMULATIONS

Physics motivation: Jets as QGP probes
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TOWARDS UNDERSTANDING THERMAL JET QUENCHING VIA LATTICE SIMULATIONS u

The light-cone Wilson loop
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= Separation of scales allows EFT treatment: Soft collinear effective theory

D‘Eramo et. al.

o g . Phys.Rev. D84 (2011) 065015
- Seeding quark along x_and medium gluons (Glauber) couple via A, corie et a1 sep 1202 (2013) 12

L

= Multiple scatterings: | Wly™,y.] =Pexp [igj

dyA*(yﬂy,yl)]
0

P(k,) = J d2x | etkixe NL <Tr [WT 0, %1 1Tlx1,y IWI0,y ][O, 0]} >

qmax de
CX 2 pk, ) :j LALREISTN

For t->00: <W > ~ Exp[-C(x | )t] ]qum s
= For : <Wp xp[-C(x | G G

=1

= Connection to Euclidean domain? Sensitivity of the Wilson loop to further tilting?
S. Caron-Huot PRD79 065039 (2009)

= |f formulated in Euclidean time (starting point for lattice QCD or hard-thermal loops)
[I’V[(T. r; +vg7);(0,r )] = 1 —igo /Tdﬁ (Ag+vg-A)(T1,v + VgTy) + ...
0

Two analytic continuations necessary for comparison: T -> it and vg -> -iv
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The classical limit and the lattice P
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3
Hy = Z{Zﬁ[SE(x)] + %

x vi=1 ij= x

Tr []]. - -PLJ (X)]} G(X, t) = Z [Ei(x,t) - u—i(x’t)Ei(x - i) t)UT_i(x,t)] =0
1

i (204)2 Ei(x,)Us(x, 1) ,

_ (O%) * Im Tr [T”U,-(x, t) |.7|Z7é Sh(x. t)]
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Numerical implementation
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Initial set of U and E:
expl—pcHeal | [8(G(x)

Prethermalize U with 3d

Monte Carlo (not exact) | Evolve e.o.m. I
Since P(E)=exp[-E?] draw = Save copy of U ateacht=na/v

from Gaussian = Naive forward Euler

= Tilted path from average of upper
Project onto G=0 surface and lower link

Mix U and E via e.o.m Measure the tilted

M. Laine, O. Philipsen, M. Tassler
JHEP 0709 (2007) 066 Wilson |

July 29th 2013 5



b
TOWARDS UNDERSTANDING THERMAL JET QUENCHING VIA LATTICE SIMULATIONS u

The Light-cone Wilson loop in CLGT
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Crosscheck: Intercept velocity dependence
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Numerical and analytical results for C(x ,v)
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- LO Mg=aBsmg

1-- NLO HTL
— NLO + asymptotics|  classical |
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Velocity dependence of C(x, >0,v) T
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The adjoint representation
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Conclusion and Outlook
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= |nvestigation of the tilted real-time Wilson loop in the classical approximation

= Classical Lattice Gauge Theory allows direct and non-perturbative estimation of C(x  ,v)
= Atsmall x ; <<1/m and the largest B.: good agreement with classical HTL on a lattice
= Forx,>>1/m. and B5=64 C(x ;,v) larger than LO/NLO HTL but close to asymptotics

= Tilting the Wilson loop into the space-like domain: No qualitative changes

= Need larger volumes to go to t/a>>B for a more accurate extraction of C(x  ,v)
= Systematically investigate the adjoint representation Wilson loop

= |nstead of tilting the Wilson loop, how about boosting the medium?

Thank you for your attention
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