’ Fragmentation function
partonic k; at v's =200 GeV
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Parton properties from two-particles azimuthal correlations:
e Jet kinematics
e Intrinsic transverse momentum K-
e 1D and 2D Lorentz invariant smearing

e Fragmentation function from the combined fit to the inclusive n°
p; and and associated X distributions
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Modification of the fragmentétion fcn

PQCD nature of jet quenching should be
accompanied by modification of partonic
properties

e.g. softening of the fragmentation
function

Gyulassy, Vitev, Wang and Zhang
nucl-th/0302077
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Away side yield is suppressed in
central collisions

But the amount of suppression
is independent of pT,assoc
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Jet analysis in HI — two particle correl.
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oy o« {Jr) jet fragmentation transverse momentum

or o (K;) parton transverse momentum

Y, o D(z) fragmentation function
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’ Associated yield in p+p Vs=200 GeV
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’ Both distributions are almost identical. There is no difference between x¢ and p,/p+
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Slope variation
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’ K+ smearing — momentum imbalance
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1D Gaussian smearing usually used in pQCD calculations

2D Lorentz invariant smearing: contour integral, preserved
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ks smearing — Gaussian
approximation too rough in the
Intermediate p; region
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’ Parameterlzatlons of effective D(z) and f,(pr)

Associated parton distribution f, = kT®f,and the final formula for inclusive cross
section:

1 do, Inclusive n° cross section formula
= j —.D(2) -3, (
pT de xT
2 1 Trigger =° associated
0%, _ 1 jdzt -D(zt).D(hzt)-Z'Q(&) (conditional) cross

d th d pTa th

Z; Pr Z, | section formula

X1t

D(z) = z%-(1- Z)ﬁ (1+z) Fragmentation function parameterization

‘ (n1+n2logx; )| Final state parton spectrum
l 2 (pT) x pT parameterization

L 10/26/2005 Jan Rak 10



> [GeVi/c]

—What did We learn from PY:I'H EAT

If we assume the p,,;; momentum to be a random quantity with a Gaussian
distribution, we can write the probability distribution for “smeared” parton given a
condition of detecting a trigger p;, and associated p+, particle as:
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Global fit to the inclusive and associated
o7 dIstribs.

1 :
; 1+n2log x7 )
L 1020 ke smeared | f —(nl+n2log Xy
$ 10° e N Pr) o< Py
@ 10 Y :
2 10 o 5 ,
= 03 D(z) o« z901-2)"(1+X)
o 10-6
o
10 B -P.. p.COSAgp Z
o : “ ]
x 8 :
w 10 Partonic f, y_ —=LTt T"fa _ I"Ta P ~
10° E 2 7
10700 ... ol . e aal th th t
10
p [GeV/c] ,
TV - = 10
i . 3<th<4: g
10: Eo-h' o 4<p <5 10E
- e, - 5<th<6‘ 3
1= L o 6<p <73 " 1;
w E [ 3 ~ = F
ol 0, e, Pt 3 100
| ™ E Q. .- = Y E '
| c C ] Go. *-e X1 3 c C .
. T 102 " %a, . T 10°L & .
S § = I'"'l -o---o"“o x10™ = g i HA |
- Z10°F "o " am . . ~103§€ ST .
' v '45_ *‘\_* E-“El-._ _‘H.'_"'-. X10'2 _E 104;_ - T El| .
’ 107 T, g 10-37 ‘%f*fﬂ x10™ o 8<py<10 3
10°L T ’j . 10°L |‘T 10° + 10<p; <12
g [t x10 - g + 12<p <16]

-IOE cao o v b Y v b v b b Ly 1OE|||||||||||||||||||||||||||||||||||||||||||||||||
0 02 04 06 08 1 12 14 0 01 02 03 04 05 06 07 08 09 1

' 12
Xg Xg



summary

The two-particle correlation technique allows to analyze jet properties

e j. -near-angle width

e Kk - away-side width

e D(z) - associated Xxc distribution

o Potentially quark/gluon jet ratio as a function of trigger p;
jet “calorimetry” x two-particle correlation:

e Fixing the trigger momentum doesn’t fix the jet momentum. The <z>
variation propagates to the away side jet.

e k. smearing — strong bias towards smaller parton momenta and k; pointing
towards you.

e Gaussian approximation for the k; smearing may be too rough even at
relatively high p; region around 10 GeV/c.

e associated distribution IN Pryeocs Prassoc/Pririgg OF IN Xg @re convolutions of
' parton distribution function, product of two fragmentation function and k.
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