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. Photons and hadrons in pp and AA collisions
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Photon measurements in ALICE R
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n° yield in Pb-Pb collisions ™

MLICE measured with different approaches
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n¥ spectra in Pb-Pb and pp collisions
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n¥ yield in pp collisions vs. pQCD NLO Calculations\
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ALTCE Quantitative comparison: R, ,

(1/N&0) d*N* /dn dpr
(Ncnll)(]/Npp dszﬁ/dn dpr

evl

Raa(pr) =

© Variable with clear meaning:
— unity in case of independent NN collisions
— below unity Iin case of suppression
® Depends not only on energy loss, but also on
the steepness of the spectrum
® Depends on initial conditions (PDF modifications
In nuclel, isospin effects in case of (y,2) ...)
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Neutral pion R, , A
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GLV, WHDG: Parameters tuned at RHIC

GLV: Phys. Rev. C80, 54902 (2009),

Phys. Lett.B704, 590 (2011) WH.DIGZ Int.J.Mod_.P_hys.ElG, 2193 (2007)
final-state radiative energy loss, “nuclear collisional and radiative parton energy loss,
broadening”, initial dN/dy constrained by geometrical path length fluctuations.

LHC dN/dn. 0-5%: Raa reproduced _

R, centrality and p; dependence reproduced > 10%: Suppression overestimated
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%% Comparison to theory (2) A
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Direct photon measurement
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ALICE
ALICE measures direct photon spectrum using subtraction
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ALICE
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No excess of direct photons within systematic errors seen in pp collisions
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Data, however, consistent with expectation of pQCD.
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. Direct photon double -
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ALICE

Direct photon spectrum
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Systematic uncertainties on the double ratio are partially correlated in p;. Significance
of direct photon signal depends on degree of correlation. Easiest example for fully
correlated uncertainties: Material budget uncertainty (absolute 4.5% of double ratio)
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Collective flow

Initial spatial anisotropy,
defined by target and
projectile, transformed into
anisotropy in momentum
space of final particles.

d—N: 1+2v;cos(d— Wrp)+2V,co5[2(d— Wgp)]+2V5c0s[3(d— WPrp)]t...
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Elliptic flow of inclusive and decay photons
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Direct photon v A
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established — in contrast to most
theoretical calculations, where thermal |
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Alternative representation R
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FE Quantitative comparison to models
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Triangular flow of direct photons

ALICE
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Trlangular flow: comparison to theory
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Conclusions A

ALICE
« NLO pQCD calculations overestimate n® production in pp at Vs = 2.76 and 7 TeV

« 10 R,y measured in different centrality classes. Ry, ~ 0.1 for 0-5% centrality. Comparison
to theoretical models (GLV and WHDG) is shown.

« The measured suppression is stronger than at lower sy,. The shapes of R, (p;) at Vs
= 2.76 TeV and at Vs, = 200 GeV are similar.

* Photon double ratio R, = 1.2 £ 0.05% £ 0.1%s' has been measured by ALICE in 0-40%
Pb-Pb collisions, indicating presence of direct photons

» Direct photon yield extracted with an exponential slope of T = 304 £ 51stat*syst MeV

« Direct photon v, which is of similar size as the charged hadron flow has been measured
in 0-40% Pb—Pb collisions

« First measurement of inclusive photon v, at the LHC in 0-40% Pb-Pb collisions v,Ync! ~
V3ydecay

- Current uncertainties on R , v,7'n? & v, 7 dec@ do not allow statement on the existence of a
direct photon puzzle at LHC energies
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ALICE Backup slides
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ALICE

Contributions of different hadrons into decay

photon spectrum
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v-ray image of ALICE A
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'+ Support Structures
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drift gas
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Material thickness to the middle of TPC is X/X,=11.4+0.5%¥%%. ALICE material
thickness agrees within +4.5% with its implementation in GEANT simulations
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Examples of n° peaks in pp and Pb-Pb N
atice measured with PHOS and PCM

" x10° " 10" " <10°
= PCM 0.8<p'<1.0 GeVic |E , 4 PCM 0.8<p.'<1.0 GeVic = PCM 0.8<p]'<1.0 GeVic
3 . ppIs=276TeV (3 Pb-Pb |5, =276 TeV |3 Pb-Pb |8, = 2.76 TeV
o o 60-80% o 0-10%
. 0.2
1.0
signal + bkg
» Signal
— fit 0.1
M eran gt Signal x 15
m 0.0 % 0.0 ~ n_-.'
0.15 0.2 0.1 0.15 0.2 0.1 0.15 0.2
M., (GeV/c?) M., (GeV/c?) M., (GeV/c?)
7] 7] ] ﬂ3
Egool PHOS 2.0<p]'<25 GeVie |E PHOS 2.0<p'<2.5 GeVic £ PHOS 20<p]<2.5 GeVic
pp 15 =2.76 TaeV Pb-Pb |5, = 2.76 TeV Pb-Pb &, =2.76 TaV
: g600 60-80% g 30 0-10%

0.1 015 0.2 0.1 015 0.2
M., (GeVic?) M., (GeV/c?)

( Direct y and =° in pp and Pb-Pb collisions \/




Evolution of Roa
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