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Why direct photons?

» Calibrated probe: production largely insensitive to medium

— once produced photons will not interact strongly with the medium
— at high pr yield is dominated by hard processes

» Leading order photons are produced back-to-back with parton
—> calibrated measure of initial parton energy
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Probing energy loss with correlated particles
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» h-h correlations:

- most straight forward
experimentally

» surface bias for trigger

» trigger poorly constrains
modified parton pr
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Probing energy loss with correlated particles

» h-h correlations: » jet-h and jet FF:
- most straight forward - HI background + flow
experimentally presents challenge
» surface bias for trigger » some surface bias
» trigger poorly constrains ‘ mostld_irect measure of
modified parton pr modified parton pr

- requires unfolding
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Probing energy loss with correlated particles

» h-h correlations: » v-h (and y-jet): > jet-h and jet FF:
- most straight forward - low signal rate - HI background + flow
experimentally - large decay background presents challenge
» surface bias for trigger  » no trigger surface bias ~ * SOMe surface bias
» trigger poorly constrains » pr, most direct measure  * MOst direct measure of
modified parton pr of initial parton pr modified parton pr

dominated by quark jet - requires unfolding
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Probing energy loss with correlated particles

LQ0QQ0T j et

» h-h correlations: » v-h (and y-jet): > jet-h and jet FF:
- most straight forward - low signal rate - HI background + flow
experimentally - large decay background presents challenge
» surface bias for trigger no trigger surface bias ~ * SOMe surface bias
» trigger poorly constrains » pr, most direct measure  * MOst direct measure of
modified parton pr of initial parton pr modified parton pr
dominated by quark jet - fequires unfoiding

complementary measurements with different sensitivities
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The vy4ir-h signal in p+p

Rinncl — Y decay
R, -1

ZYAM subtraction of pedestal for Yinc and Ygecay

— only important for lowest pr bins

* isolation cut to improve systematic uncertainties
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« UE (Abs. Norm.) and flow(v2) subtracted

PH

The vy4ir-h signal in Aut+Au
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Meauring the effective fragmentation function

» measure away-side yield to get effective fragmentation function

Zq

» focusonlowzr — & =In(1/z7)

1 08 0.6 0.4 0.2
:L ‘ I I ‘ I I ‘ I I ‘ I I ‘ :
- 5<p, <9GeV/cx05<p <7 GeVlc
- LI I M R R 1 _
5 | 5<p.<9 X[12<E<16 - = Apal <n/2 - 4
& - - lyl <0.35 5 - .
=t oV, -h Au+Au i - - - i
< 0.1 -h + - 8107 - E
aq 7" Y P E = —-— -
S | 1 - :
> - $ ﬁ E E '% - . ¢ p+p/Au+Au —vy +h + X
go 3 1 Ein2 ]
> (L - § il ? = - | £10° e PHENIX Au+Au 0-40% @ 200 GeV |
% 1 | I - global sys = + 8.8% ]
L/ 0-40% Au+Au @ 200 GeV 10° = PHENIX p+p =
[ 11 : _
0 05 1 15 2 25 8 - - global sys =+ 8% (@)
| Y | | | | | | | | | | | | | | | | | |
A¢ [rad] R I I A s
arXiv:1212.3323 S=1In(1/z_)

PM IX 2013-2-8 J.A. Hanks - WWND q\\\‘ Stony Brook University 6
Z\)



Establishing the p+p baseline

A. Adare et al, Phys. Rev. D 82, 072001 (2010)
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» b=8.2+0.3 — consistent with quark fragmentation
» good agreement with TASO measurement (e*e’)
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How approximate 1S pty ~ PT.q-jet

31 ’;0: + obtain pout from C(Ag)

E T |+ extract kr using LO+kr smearing model
e Q % ] » consistent with other jet measurements
| %f * no significant variation in kr observed

(Adler et al, Phys.Rev.C73:054903,2006)
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obtain pout from C(Ag)

How approximate 1S pty ~ PT.q-jet
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extract kr using LO+kr smearing model

consistent with other jet measurements

no significant variation in kt observed
(Adler et al, Phys.Rev.C73:054903,2006)
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We see modification!
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We see modification!

arXiv:1212.3323
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» See modification to effective fragmentation function (shape)

» Qualitative agreement with expectations from models that track the
redistribution of energy from leading parton to soft particle production
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Comparison to similar RHIC results
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Comparison to similar LHC results
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Comparison to similar LHC results
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A look at trlgger pr dependence
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Is the away-side broadened?

s 5<p1<9xi1.2<g<1.e
'g' _ e Y . -h Au+Au ]
S Iihaw
2 | TFEFLE
% | -
" | 1 0-40% Au+Au @ 200 GeV
0 0.5 1 1.5 2 2.5
A¢ [rad]
2.5 Y .
o IA¢-ril<rt/2 5<p . <9GeV/cx0.5<p_ <7 GeVlc
: ;o
<1 5 +
T N m
1 E .
0.5 E
0 H - global sys = + 6%
arXivi1212.3323  ° 0.5 1 15 5

J.A. Hanks - WWND

Q\\\‘ Stony Brook University 13

TN
PH=<ENIX

2013-2-8



Is the away-side broadened?
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Is the away-side broadened?
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Is the away-side broadened?
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Could this simply be v, again?
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Similar story at LHC
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Centrality dependence

1 1 1 I I 1 1 1 I I 1 1 1 1 I 1 1 1 1 I I 1 1 1
Run 7 Direct y-h IM |Ad-1t|<n/5, P, 5-12GeV/c

» Current large uncertainties
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* pt+p baseline well established

» Kt effect seen but likely similar in p+p and Au+Au

» modification to effective fragmentation function observed using y-h

correlations
— consistent with similar studies using fully reconstructed jets
— similar effect seen at LHC looking at fragmentation function of reconstructed jets

» variation of away-side integration range suggests jet broadening in
addition to enhancement at low pth

— similar effect seen at LHC

» Qualitatively consistent with expectations from models

» Further study of pt, and centrality dependence as well as
potential modifications to pout and charge asymmetry ongoing
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Consistency with LHC?
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Charge asymmetry
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* Dominate direct photon process at RHIC is QCD Compton scattering

* The charge asymmetry of the valence quarks (u:d = 2:1) should then be
reflected in the final state charged hadron asymmetry

» \We observe an excess of positive charge consistent with LO+kt model
predictions supporting the claim that the recoll jet in y-h correlations is
dominated by quark fragmentation in p+p
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--== In medium, E;;=100 GeV
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The MLLA prediction

Borghini and Wiedemann arXiv:hep-ph/0506218

* Implements parton splitting

» reproduce central 7° Raa
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