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Outline

* Why Ydir'h?
* Recent y4,-h results

* Another source of direct photon:
fragmentation photon

» Latest result: isolated direct photons
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Energy loss in the medium
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 Hadrons are suppressed in the medium
* Photons are not
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Jets are modified in the medium

0.4 _(a) 3-:1@041'59"»"5 _[I'.'I] 34 @ 1-2 GeVic ]
o AU + Au 0-20% I <15
0.2 -rﬂﬂ p+p T
i F f-l_- r 1 =
: ':F':“-:: o ‘“ El i!!t- e
e 0 35-*"1 — L'“L""" : M" l5~a': :
gnm (€) @, adf‘?ESGch ;.(] . .3,4*'&.31{‘9\.-'5
= FH 1 . %x3.5
= " SFI JHR | SR ‘
=1 UEE M : : -
£l hemerset Y e
T 0150 ) 5-1 I:InSESGEV“ L(f) 4-5 ® 4-5 Ge\lic
I + : .
'E 0.1 iR :: J.r »* 10
:‘_.E 0.0 | 'mj_ i f vy
i o o 1 § o
0 [Heer™ P U-1-L Wi an Mo e T olli? SRR E'HE“E%Q.--
o.06[ (9) 5-10 ® 3-5 GeV/c * (h) \ 5-10 ® 5-10 GeV/c
0.04 ] i 4 =25
0.02| J oy | g |
0 [ l}ﬂﬂlw@ﬁ:ﬂ‘*ﬁ'q_f?‘h*—;‘ : ﬂtil-ﬂ-qi:"isﬁhaf
0 2 4 0 2 4
Ag (rad)
PRC 78 014901

2010/06/08

RHIC/AGS Users' Meetina

* |In two particle
correlations, the
awayside shape
IS modified

 How iIs the
energy lost in the
medium?



Direct photons as probes

Compton Annihilation
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At LO, direct photon
comes from Compton
scattering and quark
annihilation

most of the direct photons
come from QCD Compton
scattering

Ephoton = Ejet

Photons are color neutral,
and do not interact with
the color medium
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Direct photons in PHENIX
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Inclusive direct
photons are
measured in PHENIX

Well described by
pQCD
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Vdirect'j et

q A

?

« Direct photon produced from Compton scattering

* Ey = Ejet

* Tag the jet in the awayside, and measure the
fragmentation function (FF)

 How does the FF modify when there is medium?
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vq,~h A Correlation
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Near side: little/no jet
Measure the away side yield

RHIC/AGS Users' Meetina

* Inclusive y-h

* Decay y-h
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* Direct y-h
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Fragmentatlon function |n AuAu and pp
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* IS Daya,(Z7) modified?
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How is the FF mOdIerd in AUAU?
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* laa = Dauau(Zr)/Dyp(zy)
» Significant suppression in AuAu (Ixn < 1)
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Comparison to Models
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* TASSO, \5=14 GeV

* Models describe suppression at high z;
i " « Models diverge at low z;
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Compare to n®-h
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« Similar suppression in y4,-h and n°-h at p;
> 2 GeV/c
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Centrality Dependence
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« 7n¥-h |,, appears greater than n° R,,
* v4-N laa also consistent with ¥ Ry,
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Further studies between photons
and hadrons

» Other source of direct photon
— Fragmentation photon

* Improve PID of direct photon
— Decay photon tagging + Isolation cut
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Fragmentation photon

“‘%r@m \‘/  NLO:

s /w — photon fragmentation
— photon radiation

Medium induced modifications:

~" « Fragmentation photons
Mk@w are sensitive to jet-
¢ medium interaction

medium

 Occurs at NLO - modifies the
fragmentation component of direct
photon spectrum only

2010/06/08 RHIC/AGS Users' Meetina 15



Measuring fragmentation photon in

+
Use event mixing to p p
correct for acceptance PY TWO part|C|e A(I)
correlation
TS Ao  Using high p; (2-5
GeV/c) charged
h hadron as trigger

* Photon as partner

« Tag the photon from
meson decay

Y. (A0) =Y, (Ad)-Y...(A¢) © Focusingon nearside
1irag{A9) = Yyinc(A9) - Y, gec(Ad) (1Ad]<n) only
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Measuring fragmentation photon
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yfrag/yinc In p+p

Near-side integrated yield ratio: Ve Iy

rag 'inc
-i—hu 0.4: [ T T Tt 7 T T T T T T 1 — B =
E‘-'-'-E 0.353_ 200GeV pt+p o 20< o <23 —E
" - Integration range: |A¢| < 0.5 ; ]
- 0.3 E
— - m 23<p <28 | ]
3 0.25:_ i H ' —
4 — ]
l-g 0-2;_ & 2_8~n‘.pmq3_ﬁ —;
T o045) ! b
— & . {p‘rl{ X 3
< 04« | N E
S ¥ q | . -
0.05 "; S E
-Of— $ —f
-0.05 ﬂ- E
_0 1: T T TN IR BRSNS R
: 2 4 6 8 10 12 14
T
PH- -ENIX b. (GeVic)
Preliminary About 5-10% of the inclusive Ty

photons are from fragmentation!
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Isolated direct photon
(latest result!! arXiv:1006.1347 )

« The statistical subtraction
0 Vo method introduces large
0.5 ! Y::zmsive-tag o error
- 3 * Event-by-event direct
' . @ i photon ID
grlongpoopng® — Tag the decay photon from
S R — invariant mass (n°, n)
0 — Isolation cut: (Sum of
Y dacy momentum of charged
0.5 Y oca 0] particles + neutral energy
NG A within cone of R = 0.3) <
g | 10% of the photon energy
. 8 — Reduce the contribution
Or"—--'-F-D-Gl-ﬂ-@-fl@-9--@-9-‘-------'— from fragmentation photon
0 1 2 3
Ao [rad]
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|solated direct photon-h correlation

n°-h
Direct y-h
O Isolated y-h

1/N,,, dN/dAG [rad™]

« Decay tagging + isolation cut reduce both statistical and
systematic errors!!

* v-h nearside yield consistent with O
« v-h awayside yield smaller than =%h
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Fragmentation function of y-h and =°-h
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Charge asymmetry
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« Compton scattering

dominate the direct
photon production

Charge asymmetry
of valence quark
(u:d = 2:1) should
reflect in final state
charged hadrons

* An excess of

positive charge
yields in y-h!
The recoll jet is

* dominated by quark
fragmentation!
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summary

* v-his well measured in Au+Au and p+p

* v-h l54 consistent with R,,, slightly below n%-h
IAA

* Measured fragmentation photon in p+p, Vsac/Yinc
~ 0.1

« Decay photon tagging + isolation cut significantly
reduce the error bar of y-h measurement

* The recoll jet Iin y-h is dominated by quark
fragmentation
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Backup slides
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Jet property from p,,

TP, for2.0 <p_ <5.0 (GeVic)
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h 'Yfrag VS TCO'h
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How do we measure vy, -h?

» Keyformula: y_ - RyYinel — Yaecay R, =Y. /Y

— INC

irect R _1
/4
* Key ingredient: inclusive y-h, decay y-h, R,
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Centrality Dependence
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