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PHENIX

Presentation Outline

* Electron Measurement in PHENIX

e Electron ID Algorithm in PHENIX

e Ring Imaging Cherenkov Detector

e Hadron Rgection Power w/ RICH

e Hadron Mis-ID & Di-Electron Spectra
e Summary
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PHENIX

Electron Measurement in PHENI X

e what to be measured

— single electron spectra

o “background” sources
— Dalitz decay
— heavy quarks
— photon conversion

e requirementsfor elD
— physics goal dependent
— P, dependent
— roughly

RICE

~1 crpzdalz200h b

by Y .Akiba

— N = 2.4 (shadowing)

Vs o= 200 GeV BHIC Au4-Au central

pt of et+,e—{abs{yeta).le.0.5}

expected e/p ratio
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Electron ID Algorithm in PHENI X

e current elD agorithm
— trackingw/ DC, TEC, PC (+ EMCal)
— elDw/

« EMCa (E/p, ToF, shower shape)
 TEC (dE/dx)

 PHENIX RICH
— the primary electron ID device
— especially important in low p; region
— sensitive to track angle (not to position)

 current algorithm relies on external tracking
 electron tracking may start from RICH + EMCal
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Ring Imaging Cherenkov Detector
- — hadron rgection at level
- for single track

— full acceptance coverage for
PHENIX central arms

ly| <0.35; df =90 degreesx 2

C2H6 . gﬁh ~ 25
elD psrange: 0.2 ~4 GeV/c

5,120 channelsin 2 arms

pixel size ~ 1 degree x 1 degree
— prototype performance

np>100/cm; <Nhe>~ 20
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« PHENIX RICH group
— CNS, U.Tokyo (H.Hamagaki, S.Nishimura, K.Oyama)
— Florida State U. (R.Chappell, D.Crook, A.D.Frawley, M.Kennedy)
— KEK (Y.Akiba, K.Shigaki)
— Nagasaki IAS (K.Ebisu, H.Hara, Y.Nagasaka, Y.Tanaka)

— ORNL (M.S.Emery, G.G.moscone, JW.Walker, A.L.Wintenberg,
G.R.Young)

— SUNY at Stony Brook (R.Begay, J.Burward-Hoy, J.Ferriera,
T.K.Hemmick, R.Hutter, S.Salomone)

— U.Tokyo (R.S.Hayano)
— Waseda U. (M.Hibino, J.Kikuchi, T.Matsumoto, T.Sakaguchi)
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o first arm of the RICH is completed and installed in

PRENIX PMT arrays reflected
on the mirrors,
before installation of
the front window

PMT array in the
RICH gas vessal
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Hadron Regection Power w/ RICH

o simulated w/ * reection power e/e,
— various elD cuts — function of occupancy
— different radiator gases In central
— possible shielding AutAu events
Pion Rejection vs Electron Inefficiency
by Y .Akiba e | | |
Lo g b i
GREEN FREON 153 % I
.| Wishied .t © P/ #  Shield3  cpp
eeeeeeeeeee iciency 0.00 | | | | | | | | | | | | | |

Rejection Power for Pion
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Hadron Mis-ID & Di-Electron Spectra

o effect of hadron miss &7 iy Y Akt
Identification on di-
electron spectra

— hadron / real electron
after elD w/ W
e RICH f
e rough EMCal E/p cut r JY

— Increase of
combinatorial
background

“Identified ” electrons

simulated di-electron spectrum
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PHENIX

Summary

« PHENIX aims at €lectron measurement for
— di-€electron spectra (vector mesons, thermal photon, ...)
— single el ectron spectra (heavy quark, ...)
 required hadron rgjection power in PHENIX
depending on physics goals and py
e RICH : theprimary elD device

— hadron regection of achieved in simulations
 effect of hadron mis-ID on di-€lectron spectra
— expected to be of combinatorial background

(w/ RICH and EMCal only)
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