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SPHENIX proposal

Jets and Upsilons...
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An Upgrade Proposal from the PHENIX Collaboration
November 19, 2014
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Goal: study of QGP structure over a range of length * jet trigger estimates

scales and temperatures with hard-scattered probes * b-tagged jets
e updated luminosity proj.
* iet+X observables

e tracking performance
SPHENIX highlighted in Hot QCD Long Range Plan * cic. ..

‘[SPHENIX] presented a compelling physics program.”
~ SPHENIX Science Review Committee



SsPHENIX Detector Design )

Tracking

EMCAL
- Inner
) HCAL
Conceptual Design: BaBar
EREPICTIREr S © Solenoid

- BaBar solenoid, 1.5 T

- Reconfigured pixel + new strip layers for charged particles ggt:[
- EMCal to measure photons & electrons

* Inner+Outer HCAL to complete jet measurement
- High rate DAQ, 15 kHz



SPHENIX excels: b-jet Channel

Displaced

Huang, Kang, Vitev: hep-ph/1306.0909
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SPHENIX excels: Upsilon Channel

HIC vs. LHC collision energy:
(1)30% temperature reduction
(2)negligible recombination rates
(3)different mixture CNM effects
(4)
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SPHENIX excels: Jet Fragmentation

Jet fragmentation substructure at
large angles & low momentum
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Hybrid Silicon Tracking Option

S/O’e V/eW EMCAL sPHENIX conceptual design

Provides 100 MeV/c2 mass resolution for
Upsilon states

R= 80.0cm ¢ strip)
Technical design R&D ongoing

Optimizations: smaller mass, smaller area

Table 3.2: The parameters of the reference configuration tracking layers.

R= 45.5cm (U strip)

Layer radius sensor pitch sensorlength sensor depth total thickness area

R=44..5¢cm (¢ strip)

(cm) (um) (mm) (um) % Xo m?
1 2.7 50 0.425 200 1.3 0.034
2 4.6 50 0.425 200 1.3 0.059
3 95 60 8 320 1.35 0.152
: 5 445 60 8 320 1 33
R=9.5cm (¢ strip) 6 455 240 2 320 1 35
R= 4.6cm (VTX Pler) 7 80.0 60 8 320 2 10.8

R=2.7cm (VTX Pixel)




Hybrid Silicon Tracking Option

S/de VieW sPHENIX conceptual design

Provides 100 MeV/c?2 mass resolution for
Upsilon states

R= 80.0cm ¢ strip)

Technical design R&D ongoing

Optimizations: smaller mass, smaller area

R= 45.5cm (U strip) Table 3.

. . Layer radius 5 area
R= 44..5¢m (¢ strip)
(cm) 2
1 2.7 0.034
2 4.6 0.059
3 9.5 0.152
R= 10.5cm (U strip) 4 105 pixel 0.185
: ' 5 445 33
R= 9.5c¢m (¢ strip) 6 455 25
R= 4.6cm (VTX Pixel) 7 800 10.8

R=2.7cm (VTX Pixel)



Additional Tracking Options Y

alternative: :
New Inner Pixels alternative:
Outer TPC
ALICE-based sensor technology
Electron-lon Collider
particles based technology

NMOS PMOS

TRANSISTOR /  TRANSISTOR
PWELL NWELL
RN L/ DEEP PWELL

h

Epitaxial Layer P- , """" -
» g

These options are currently under study for technical design down-select



Bright Future at the PHENIX Hall

Coming in 2021...

Outer HCal
Solenoid
Inner HCal
EMCal —
Si Tracker

4 meters
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