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Optimized for
Rare probes
e, v, W, high p; hadrons
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FoCAL & PHENIX

PHENIX : Focus on rare processes
limited rate = Luminousity
limited acceptance

-> Upgrade?

FOCAL : Forward upgrade,
A high density, high
granularity Si-W tracking
calorimeter.




Acceptance

tracking

¢ coverage

fracking
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27 coverage in azimuthand 0.9< n <3.0
Technically, EMCal

Focus on
Ability to distinguish between photons and nt%s up to 60 GeV

Ability to identify EM/hadronic activity




When e/y enters material...
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+ NCC Simulation - Geant 4

Excludes Strips
no sampling fraction correction

0.00+0.20/NE

Simulation
Curve: (1.23/sqrt(E)
Fit: 0.00+0.20/sgrt(E)
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n¥ reconstruction

singletrack 70 events
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Beam test 2007
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high density, high granularity
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A native picture
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FOCal would allow us to study the medium via long range correlations.
FOCAL will extend n reach, An ~ 5.




Under study

AuAu centr b=3.2fm dE(x,y)/tile [GeV] density, 2x2

2x2 FOCAL tiles
EM1 seg.

(E)~__

YITIIIIIIIIIITT]IIT‘TII]I

o

Parameterized background by studying average energy
deposited in the detector (E) and its fluctuations (RMS).




NSAC milestones

Utilize polarized proton collisions at center of mass energies of 200 and 500 GeV, Low-x
in combination with global QCD analyses, to determine if gluons have appreciable  pjrect %
polarization over any range of momentum fraction between 1 and 30% of the

momentum of a polarized proton.

Measure jet and photon production and their correlations in A=200 ion+ion Marginal
collisions at energies from medium RHIC energies to the highest achievable without FOCAL
energies at LHC.

DM10 captures efforts to measure jet correlations over a span of energies at RHIC
and a new program using the CERN Large Hadron Collider and its ALICE, ATLAS
and CMS detectors.

Test unique QCD predictions for relation between single-transverse spin Required
phenomena in p-p scattering and those observed in deep-inelastic lepton
scattering.

New theoretical breakthroughs of recent years in understanding the parton
distribution functions accessed in spin asymmetries for hard-scattering reactions
involving a transversely polarized proton




Another motivation




D-Ram? CPU? Si-detector?
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ETRI

under bump metal
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cathode metal

PII'T detector
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Really competitive?

Cost
o (10+3)$/cm? is typically quoted price.

o 5%/cm? or so for ETRI processing... probably lower
side. Costincludes

yields and fabrication capability ( good infra-structure ).

0 PHENIX FOCAL plans to purchase from Korea if ...
(already helped R&D by about 30Kk$ ).

Future

0 Cost for nanoFAB will be even lower... It will remain
to be so for a while.




Silicon pad sensor

PN junction dioderin biasimode.

clectionstaieicaiies!

P+ Guard ring

Yonsei Nuclear Physics Lab.




Production results

Yonsei Nuclear Physics Lab.
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Preamp Card

Output signal

Iénjected signal

Defines the gain
Ri R2
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Summary

*Explored FOCAL acceptance ™ 0.9<n <3.0
* FOCAL will trigger, detect, and identify e, vy, and =°.
* v energy resolution ~ 5% at p = 25 GeV/c or p; ~ 10 GeV/c .
*Technically, W/Si calorimeter
* High density, high granularity.
» Replacing existing auxiliary absorbers in the muon
spectrometers.
» Test beam scheduled at CERN and assisted by ALICE.
 Evaluation by full simulation in progress.

e Korean groups are marching aggressively.
e Sensor production & test
e Readout ( preamps )

* We plan on having FOCAL fully installed and operational by 2012.




