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leading particle energy loss ['same’ as RHIC]

centrality dependent suppression in leading hadron spectra [Raa]
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:: evidence for longitudinal softening of leading parton ::



:: very sketchy theory primer

—o0 parton traversing the medium
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—0 medium characterized by BDMPS transport coefficient
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very sketchy theory primer
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:: very sketchy theory primer

estimates supported by QCD calculations [and MC implementations]

energy loss of leading parton — longitudinal softening

a BDMPS (w.L= o)
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what does LHC data teach us so far
constrained dynamics?
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:: di-jet asymmetry

—o jet energy within a cone R=0.4 [ATLAS] (R =0.5 [CMS]) with
< En > 100 GeV (120 GeV) [leading jet]

< Em1> Er2 > 25 GeV (50 GeV) [recoiling jet] with azimuthal
separation Ad > 11/2 (2/3 m)

—O energy asymmefry

—o jet finding in high multiplicity environment is challenging

< [c.f. Gavin's talk



:: di-jet asymmetry

energy asymmetry grows with centrality
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very mild dependence for azimuthal distribution [also unchanged from pp]
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:: most central events
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clear suppression of more symmetric events [0 < A; < 0.2]
enhancement of events with A; = 0.5

very mild modification of the azimuthal angle distribution



few observations [pp]

pp jets are asymmetric
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x= Er2/Em
[fractional energy in associated jet]

significant out of cone radiation [average fractional in associated jet]
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:: out-of-cone radiation in PbPb

‘moderate’ additional out-of cone radiation in PbPb
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:: requires medium induced transverse broadening ::



:: out-of-cone emission

large angle medium induced hardish radiation 2

deflects recoiling jet = sizeable modification of azimuthal distribution
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:: out-of-cone emission

—o transport of radiated gluons

—o very effective for softer components

the medium acts as a frequency collimator efficiently
trimming away the soft components of the jet




:: (in .vs. out) of cone radiation

no missing transverse momentum [CMS] :: who is where?
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a simple underlying dynamical
mechanism ¢
[beyond and before any specific
formal implementation]




[with Jorge Casalderrey-Solana and Urs Wiedemann]

: : Iei. CO I I I m all.l 0 n 2 arXiv:]O]?.0745 [hep-ph], J Phys G (2011)

—o all jet components accumulate an average transverse
momentum [Brownian motion]

(k1) ~ V4L

—o soft modes are formed early
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—o sufficiently soft modes are decorrelated from the jet

direction
w < \/qL

< [the medium filters out soft components of the jet
‘wave-function’]

12 fm

the mechanism does not require further splitting
[but it is further enhanced by it]
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:: energy fraction in soft components
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significant amount of energy stored in soft modes
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:: energy fraction in soft components

medium effects [medium modified MLLA :: Borghini/Wiedemann] further
soften parton distribution [medium induced gluon radiation]
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larger energy fraction stored in soft modes

further mechanisms for early radiation of soft modes [Mehtar-Tani,
Salgado, Tywoniuk 2010-2011]



:: an estimate of ghat

use estimates for out-of-cone energy loss
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iet frequency collimation is a natural
mechanism to explain existing data



