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= Introduction

= study of jet shape

= study of fragmentation function
= conclusion




Hard-scattering and Jet fragmentation

—

P jet 2

QLeading hadron

—

Jo
jet:/

= Properties of di-jet system
= The spread of the hadrons around the jet axis and
relative orientation of the two jets — T, kT, Pout
= The multiplicity of hadrons — fragmentation function D(z)

= They can be accessed with two particle correlation in A¢.

= We present the result for leading n* — h correlation from dAu and pp
collisions
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nt — h azimuthal distribution

PHENIX identify n* at p> 4.7 GeV/c

Trigger pion 5-10 GeV/c

dAu pp

Jet shape |T, kT Is given by the
near side and far side width

Jet multiplicity is given by the
area under the peak
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Jet shape

s Near side correlation

J7 Is fragmentation momentur et 7 Ten | T

P jet
m Far side correlation
o .,,IfT,f"kT,z
Ot e BLUTE jet 2
e e -
< \\g\(p\j\lgout »
K; Is parton initial momentum Pr ,jetl - Pr jet2 =k; 1T kT,2

RMS of JT kT can be extracted from the jet width
More direct way is via the projection of assoc to trigger : Pout

P ut — pT,assoc Sin(A(I))
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Relation JT and kT to Pout

Near side Pout depends on jT (p5 )= {52+ %2 (if) .- P 0

Far side Pout also depends on kT _

<kJ_2>dA = <kJ_2>Intrisic +<kJ_2>Radiation+ <kJ_2>CoIdnucI
P+p P+p

Multiple scattering in dAu would broaden the Pout distribution
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Pout distribution

Pout distribution carries more information than just RMS of |T, kT.

Far side Pout Is broader than near side due to kT
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Pout dAu central vs pp

= No sensitivity to broadening?

0.8-1.6 (GeV/c)?

k3 — (k2 C-h,4(b). — _
(k7)pa = (k7 )pp + pa(b) . C~0.2-0.4 in central collisions
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Jet multiplicity <> Conditional yield

Fragmentation function -

Correlation method give per trigger yield

= Study any modification of jet multiplicity in dAu
= Multiple scattering, modification of PDF, etc..
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Jet Yield

1/Nyyig dNp/dxe
= Xg from 0.1-0.7

Near side yield is related to di-

hadron fragmentation function.

Far side is closer to single
fragmentation function.

No difference between dAu and

pp within errors

1/Nyyig dNp/dp;
= p;from 0.4-5 GeV/c.
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Scale dependence

= Study the CY as -

function of trigger pT
(thus the Q?)

s Plot the far side CY for
fixed XE ranges.

= No apparent scale
dependence.
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Jet multiplicity: centrality dependence
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Conclusion

= The di-jet decay kinematics are studied with n* — h
correlation

= Pout distribution are very similar between dAu and pp,
Indicating no significant broadening in cold nuclear
medium

= CY distribution are also similar between dAu and pp,
Indicating no significant increase in jet multiplicity in
dAu relative to pp.
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n* identification
RICH detects n* at p> 4.7 GeV/c

EMCal is used to reject high pT background from conversion
Remaining background is less than 5%.

. Turn on a_round 6 Ge_V/c

]

T Illlll[l
| IJIIJIll

T IIIII[Il
| ||llll||

1/N,,.. dN/dp. (arb.units.)

-8
10

10, 13



Up to 16 GeV/c

m* Rcp
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Two particle azimuth correlation method

In ideal acceptance, real pair distribution is
dN* /dAgdAn = 1+ jet(Ap, A7)

Real distribution is modulated by pair acceptance function Acc(A¢, An).
dN"™ /dAgdAn = Acc(Ag, An)(A + jet(Ag, An))

Pair acceptance function can be determined from event mixing technigque
dN™ /dAgdAn < Acc(Ag, An)

Real/mix gives the acceptance corrected CY (modulo constant background A ).

real real
1 dNg™ N /dAgdAg

et(Ag, A
daddan = AN [dagday < T IEHAS A

Trlg

Fit with a double gauss + constant to extract the Near side and far side yield.
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Pair acceptance function ACC in PHENIX

0.35

Single particle acceptance

(.35

c) 4 Acc( )

1
|

Triangle results from convoluting two flat
distribution 07 ""'?An

= a3 T S SR S B B B -
< A | E
5 :_s..-.\.\_ﬁg_:

= / \ ST z

10/28/2004 Jiangyong Jia 16



The corrections

s The mathematical framework is detailed in nucl-ex/0409024
1 (dN™ _/Ing"‘X _ 1 dN™ /dA¢— AdN " JdAg
N%ig dA¢ dAg N 27 dN™ /dAg

dAgAN ™ /dAg
= The normalization factor can be determined experimentally.

Trig
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Normalization for 2D and 1D CY

dN™ /dAgd A7

7x1.7xdN ™ /d Agd A
dAgd AndN ™ /d Agd Az

= 1D CY can be obtained by integrating out An .
1 dN ﬂng"X _ 1 dN " /dAg— AdN " dA¢
dA¢ dA¢ N c 27xdN™ /dAg
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Is KT Iin dAu sensitive to broadening?

Seems radiation contribution dominate over the broadening
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Radiation contribution is even stronger at higher pT
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KT Broadening in dAu

= Presence of cold medium can broaden the jet KT

Jpp +C - hpa(b)

C~0.2-04

0.8-1.6 (GeV/c)?
In central collisions
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= However, radiation contribution seems dominate over broadening
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Jet shape

= Near side correlation e j, is fragmentation momentum

pT,trig

_ e Pout is projection of assoc to trigger
o -' Pout = Pt assoc SIN(AD)

— pT,asso COS(A¢)

XE

. . pT,trig
m Far side correlation
. Ky i+kr 2 .
R L jet 2
% ......... '
e T s T Sl AR L L EEE »
\§\¢\ [Pout
jets have intrinsic pT Projers T Prjorz = Kri+ks,

p+p p+A

:kJ_2>pA = <kL2>Intrisic +<kJ_2>Radiation+ <kJ_2>CoIdnucI I _
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