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CAN Y AND P, SPECTRA PROVIDE
SIGNATURES OF IN-MEDIUM

FORMATION?
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1. Generate sample of ccbar pairs from NLO pQCD
(smear LO q,)

2. Supplement with k, to simulate initial state and
confinement effects

3. Integrate formation rate using these events to define
particle distributions (no cquark-medium interaction)

4. Repeat with cquark thermal+flow distribution
(maximal cquark-medium interaction)



le/z// J’ dt NZCC: NCC‘V dO'(pl +pj _)pJ/z//_l_X)
rel
dpJ/w

*All combinations of ¢ and cbar contribute
*Total has expected (N,.,,.)* / V behavior
*Prefactor is integrated flux per ccbar pair

“Off-Diagonal” Pair y and p distributions
differ from “Diagonal”, should survive in J/i/

*Weighting with in-medium formation
probability introduces additional modification
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Charm Quark p.. Distributions
NLO pQCD at RHIC200 Energy
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Charm Quark y Distributions

NLO pQCD at RHIC200 Energy
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pp at RHIC “selects” unbiased diagonal pairs
Rapidity Spectra for pp -> J/y

Comparison with cc diagonal pairs

e Dingonal cc pairs
m = All pairs, formation-biazed
e FHENIX hep-ex/0611020
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JAy Formation p.. Distributions

Comparison with direct Thermal Distribution
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JNy Transverse Momentum Width Evolution
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<pr> =< p; > +A i, +n, —2)

Nuclear broadening from Initial state parton
scattering, extract A>= 0.56 +/- 0.08 GeV?from
preliminary pp and dAu at RHIC, compare with
0.12 +/- .02 GeV? at fixed-target energy.

Final extracted values give 0.22 +/- 0.11 GeV?



Use geometry to calculate centrality behavior in nbar

P Widths for J/y at RHIC200

Comparizon of Direct and In-Medium Formation

]_ D T T T T T 7T
Direct Production
O lyl < 0.35, PHENIX (Preliminary) o %
gl @ 1.2 <y < 2.2, PHENIX (Preliminary)
m = In-Medium Formation (pQCD)
ko In-Medium Formation (Thermal)

‘“% 6k -~ Thermal J/y B
S | _
"&'i p— = 5y R e . p—
o 4 — - _— T

TSI = Y
g) = i
v _
0 | ‘ | | 1 | 1 1 [ I |
10 100 1000



Use combination of rapidity intervals to fix <k;*>

I -f:pTz:} Variation with <kT2::=-

Comparizon with PHENIX pp -= I/, hep-ex/061 1020
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Same procedure possible for LHC, with larger scale

Initial Production of J/'V, -f:pTZ} Variation with <k1_2::-

Prediction for 5.5 TeV LHC Fb-Fb = I/ ALICE rapidity intervals
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We can use pp results at 14 TeV as approximate p; input
for in-medium formation calculations at 5.5 TeV
Single charm quark pQCD p.. Distribution
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Same for approximate rapidity input distributions
Single charm quark pQCD rapidity Distribution
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In-medium formation continues to exhibit narrowing

Frediction for 5.5 TeV LHC Pb-FPb -= I/ ALICE rapidity intervals
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Comparison of Initial and in-medium Production of J/*V

Frediction for 5.5 TeV LHC Pb-Fb = I/ ALICE rapidity intervals
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Choice of curve pairs determined by <p;%> in pp and p-Pb

Direct production of J/Psi for Pb-Pb at LHC 5500
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In-Medium formation narrows by factor of 4

In-Medium Formation of J/Psi for Ph-Pb at LHC 5500

Centrality Dependence of <p. >

- 2 ) = RHIC value
= 2" = 10 x RHIC value 7

[-d [-d




Measurement of pp and pA will select parameters

Comparison of In-Medium Formation and Initial production of J/y
Pb-Pb at LHC 5500
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SUMMARY

= Predictions of p; spectra for J/y produced in Pb-
Pb collisions at 5.5 TeV require two input
parameters which can be extracted from
measurements in pp and p-Pb systems at
energy in the 5.5 to 14 TeV range.

= The widths of the p; spectra and their centrality
dependence exhibit characteristic features
which can differentiate between in-medium
formation and direct initial production from
charm quark pairs with pQCD momentum
distributions.
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