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Jet Energy Loss

Jets have become a primary channel for studying energy loss...
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Jet Observables: Rate

Reconstructed jets are a high rate, information rich observable...

Medium interactions broaden jets and reduce their multiplicity...

Vitev and Zhang
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Jet Observables: Shape
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Reconstructed jets are a high rate, information rich observable...

Medium interactions with the medium modify the shape of the jet
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Jet Observables: Fragmentation

Reconstructed jets are a high rate, information rich observable...

Medium interactions alter the fragmentation pattern of jets
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Additional Di-jet Observables

Reconstructed jets are a high rate, information rich observable...
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“Golden” channel measurement

Different energy uncertainties
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Jet Measurements

Phys. Rev. Lett. 97 (2006) 252001
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Jet Measurements

unfolding uncertainties
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Phys. Rev. Lett. 97 (2006) 252001 R
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Jet Measurements

unfolding uncertainties
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Phys. Rev. Lett. 97 (2006) 252001 BRI
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Needs: A Large Uniform Acceptance...

PHENIX Spectrometer (2010)
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Needs: A High Rate...

from Acceptance
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Event Background in Jets

Pythia jets embedded

i
into HIJING y/



Event Background in Jets

Pythia jets embedded
into HIJING

Default Hijing + AntiKt R=0.4
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Event Background in Jets

Pythia jets embedded
into HIJING

Default Hijing + AntiKt R=0.4
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Parton-Medium Interactions

: : : Q2 P Initial Parton
How do pQCD interactions at high scale !

gives over to collective interactions with a pQCD
: Scattering from
bulk medium? Point-Like Bare

Color Charges

Initial pT set the scale of the interactions What scale sets this transition?

Scattering
from Thermal
Mass Gluons?

Need: A large dynamic range reaching both
low and high Q2

What scale sets this transition?

pQCD Scattering Strong Coupling
Frqm Q.uasiparticles No Quasiparticles
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The Trouble with Tracking

Backgrounds Irresolution
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As such cuts discarding event containing
large momentum hadrons are common place



How: Via Energy Flow... or Tracking

Energy reconstruction
through calorimetery

EMCal + HCaI(45%)

ITT1FIITITIITITI

vdi

L l Pl 1.1 l L1 1l l 1 111 l L1 11 i
10 20 30 40 50 60 70 80
. - ot
(horizontal normalized to eff) meas p!re

Can perform better at large
momentum than tracking

Tracking + EMCaI

lllllllllllllllllll lllllllll 0

10 20 30 40 50 60 70 ‘8t0
(horizontal stnps normalized to eff) e
(events w/o h*" above 10 GeV/c) meas p,-r



Fragmentation Bias

event cuts can exclude measurement of

for instance: . .
large momentum fragmentation functions

white areas excluded with tracking
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An Upgraded PHENIX Central Barrel...

Calorimetric jets
2.0m | via EMCal + HCal
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An Upgraded PHENIX Central Barrel...

Calorimetric jets

* 2.0m : via EMCal + HCal
- Additional jet channel
via EMCal + Tracking
R T 80em
A0cm (+) Open heavy flavor
] identification
|II—.§,||| : 10cm
| =IlI (F)VTX
EMCal
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HCal



An Upgraded PHENIX Central Barrel...

Calorimetric jets

: 2.0m : via EMCal + HCal
- Additional jet channel
via EMCal + Tracking
R T 80cm
40em (+) Open heavy flavor
identification
==l L 10em
==l (F)VTX

(+) Y, 0 Separation

PreShower  v.jets
EMCal

Solenoid

HCal




An Upgraded PHENIX Central Barrel...

Calorimetric jets

* 2.0m : via EMCal + HCal
- Additional jet channel
via EMCal + Tracking
D T 80cm
A0cm (+) Open heavy flavor
‘ identification
||||E_,|I| TIOcm
== (F)VIR (+) y, T Separation
— /Tracker
PreShower v-jets
EMCal
Solenoid (+) e identification
HCal

Heavy flavor jets



Summary of Design

- Uniform large acceptance

- High rate capabilities

* Precision inner and outer tracking

* Full coverage hadronic calorimetry

* Electron identification over a broad momentum
range

 Displaced vertex tagging of heavy flavor decays
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How: Via Energy Flow...

Energy reconstruction
through calorimetery

Calorimeter smearing alone

EMCal + HCal(45%)
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How: Via Energy Flow...

Energy reconstruction
through calorimetery

Calorimeter smearing alone

EMCal + HCal(45%)
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