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Background

e Relativistic Heavy lon Collider (RHIC) collides Au+Au at
0.99995 c.

 The collision is believed to temporarily create a new
state of matter called Quark Gluon Plasma.

e Early collisions of quarks and gluons (within protons
and neutrons) in the Au nuclei can result in hard
scattering. However in Au+Au collisions hard scattered

partons must pass through QGP.
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Motivation

Simulation of photon + jet versus jet + jet production

— How well are per-trigger yields measured in p+p
reproduced by simulation?

— What can simulation tell us about how much of the jet
energy is carried by the trigger particle?

“Hard” Scattering Image 1 from:
http://inspirehep.net/

record/853601/plots
Image 2 from:
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Simulation Parameters

*Using the PYTHIA 8.185 event generator

*Kept events with a photon or m° with a high
transverse momentum (pT) > 5 GeV/c and
pseudorapidity (|n]) < 1.

*Kept associated hadrons that were charged with a
pT > 1 GeV/cand |n| < 1.

Image from:
http://www.quantumdiaries.org/tag/heavy-
ion-physics/



EISE

Analyzed events with transverse trigger
momentum 8 < pT < 16 GeV/c (previous
publication) or 12 < pT < 20 GeV/c (current
paper draft)

Studied pT of associated particles in away jet
and near jet (m° case).

Made separate histograms for different zT cuts
2T = pTassc/thrig
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12-20 GeV/c Histograms
Analyzed:

1.

Integrated peaks (-1.4,
1.4)and (m-1.4, m+ 1.4)
Subtracted the

background calculated as
the average value over (-
1.4,-0.8) and (0.8,1.4)
Normalized by dividing by
the number of trigger
particles.
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Near Side Pi0 Trigger 1/Nt*(dN/dzt) vs. zT
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Near Side Ratio of Sim./Exp. Pi0 Data

pT (8 to 16) cut Sim./Exp. - Blue
pT (12 to 20) cut Sim./Exp. - Red

Ratio of Sim./Exp. Data

Reasonable agreement for both pT ranges




Away Side Pi0 Trigger 1/Nt*(dN/dzt) vs. zT

Exp. pT (8 to 16) - Brown

Exp. pT (12 to 20) - Black

3

Sim. pT (8 to 16) - Blue

[ IIIIIIEu.

Sim. pT (12 to 20) - Red

"

g
[
L
=
=
el
1
=
—_

3

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
zT

Compare Sim. to Exp. for the away side jet with nt° triggers
Note: blue to brown (8-16 GeV/c) is not in agreement at high zT




Away Side Ratio of Sim./Exp. Pi0 Data

pT (8 to 16) cut Sim./Exp. - Blue
pT (12 to 20} cut Sim./Exp. - Red

Ratio of Sim./Exp. Data

Simulation underestimates yield for 8-16 GeV/c pT range
Reasonable agreement for 12-20 GeV/c pT range
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Away Side Ratio of Sim./Exp. Photon Data
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Simulation Verification

e 12-20 GeV/c simulation appears to be in agreement
with the STAR Data

e 8-16 GeV/c simulation is also in agreement with STAR
Data except for high-zT n° away jet values

e Reason is undetermined.

Now lets compare the away side jet zT yields for
photon triggers versus n° triggers.



Ratio of All Pi0 Events pT Trigger/pT Parton

8 < pT Trig. < 16 GeV/c
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Away Side No Shifted Triggers 1/Nt*(dN/dzt) vs. zT
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Photon vs. m° summary

i’ triggers have on average approximately 80%
of the pT of the scattered parton

*Correcting for this results in yields for n® and
photon triggering that are close to agreement

Future Work

*Understand pT n® Trigger/pT Parton > 1

*Look at the effect of removing kT (intrinsic
parton pT) from the n° simulation

*Look at the effects of removing Initial and Final
State Radiation from the n® simulation.
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Additional Information

Initial and Final State Radiation Enabled

pTHatMin = 4 GeV/c (minimum invariant pT
considered)

500M HQCD events simulated:

— 86502 8-16 GeV/c Pi0 Triggers
e 307358 Associated Particles
— 6447 12-20 GeV/c Pi0 Triggers
e 30764 Associated Particles
1M Prompt Photon events simulated:
— 45512 8-16 GeV/c Photon Triggers
e 93292 Associated Particles

— 6677 12-20 GeV/c Photon Triggers
e 18432 Associated Particles



Crigin of Pi0 Trigger 8-16 GeV/c
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Ratio of Primary Scattered Pi0 Events pT Trigger/pT Parton
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Ratio of All Photon Events pT Trigger/pT Parton
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Crigin of Photon Trigger 8-16 GeV/ic
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Ratio of All Photon Events pT Trigger/pT Parton (No ISR/FSR/MPI/KT)
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