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PHENIX Experiment at RHIC

o experimental study of QCD under extreme conditions
— search for and characterize deconfined QGP phase

— emphasison

e (detector systems
— 2 central arms for

hadron
— 2 forward arms for

— global detectorsfor
event characterization

May 1, 2000 K.Shigaki at APS April Meeting in Long Beach, CA 3



PHAKENIX

Electron ID Devices of PHENI X

« RICH
— primary device
— ly| <0.35; df =p/2x2
— CO, / C,H, gaseousradiator
— 5,120 PMT readout

« EMCa
— with fine granularity
— PbSc (75% of coverage)
o 15,552 PMT readout

— PbGI (25% of coverage)
e 9,216 PMT readout

e TEC
— helps =D inmid-p, region PHENIX Beam View
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PHAXENIX
Needs for Electron Trigger in PHENIX

 reaction rates (w/ RHIC design luminosities)

— 200 A GeV Au+Au
e 6barn” 2e26 cm2seci=

— 200 GeV pt+p
e 50mb”~ 8e30 cm?secl= (4 MHz later)

— 500 GeV pt+p
e 60mb”~ 2e31 cm?secl= (12 MHz later)

 DAQ capability
— designed at (6 kHz initially)
» ¢lectrontrigger in p+p and light A+A for systematic
studies of rare physics probes

— JY, T, w,r (di-electron)
— charm (single electron)
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PHXENIX
Electron Trigger Scheme

e front-end

level-1 trigger
e max. 172 bits from overlapping 4x4 PMT sums, 36 tilesOR’ ed

level-1 trigger
e max. 256 bits from non-overlapping 4x5 PMT sums

« EMCal-RICH look-up

— based on EMCal and RICH level-1 information

— hardware layouts under discussion
e simulation studies ongoing to finalize specifications

— evaluate trigger performance

— establish trigger hardware specifications and design

and

and
» single/ double electron trigger
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PHKENIX
Simulation Method and Data Sets

e gsmulation method

— compare EMCa aone and RICH-EMCal triggers

— present RICH-EMCal look-up scheme
» 8trigger blocks per central arm
of (RICH) (EMCal)
e vector meson signals
— 60K singleJY (0.0<p,<8.0GeV/c)® e'e
— 54K single f (0.0<p,<4.0GeV/c) ® e'e
— PHENIX pair acceptance cut
e minimum-bias backgrounds
— 12K AutAu, 6K Ag+Ag, 12K S+S from HIJING
— 85K p+p from PYTHIA
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PHAXENIX
Trigger Efficiency for JY

e plot (by T.Matsumoto and KS) :

— blue EMCal adone
— red: RICH-EMCal lookup

g — solid: single electron trigger

S — broken: double electron trigger
@ « single electron trigger

S — threshold needsto be

= « double electron trigger

Z, — P, dependent trigger bias

1.5 GeV |

8 GeV/c
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e plot (by T.Matsumoto and KS) :
— blue EMCa aone
— red: RICH-EMCal lookup
— solid: single electron trigger
— broken: double electron trigger

e single electron trigger

— threshold needsto be

— closeto EMCal hardware limit
» double electron trigger

— low trigger efficiency
— P, dependent trigger bias
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PHAKENIX

Electron Trigger Rates

Trigger Rates with Blus Bock Luminosity |

K.Shigaki 08/03/93
E B W pip (200 GeV)
Enz_— B8 Si4Si
3 * AgiAg
% """"""" An+An
=d
(= EMCal Only

EMCal + RICH

-
(=]
T

i
. A
o | -'i:_;..._h_ i, T i
- g
o (Z
- o M
s e
I g
\ H »
4 L
1n || | 111 | 111 | L1 | | | | | | | 111 |-r 11 | |

0 02 04 06 08 1 12 14 16 18
EMCal Threshold [GeV]

May 1, 2000

plots: single electron trigger
rates with RHIC design
luminosities
EMCal aone
— eg.inpt+p at 200 GeV
 4kHzat 1.0 GeV threshold
e 30kHz at 0.5 GeV threshold
— marginal for JY
— insufficient for f (and maybe c)
RICH-EMCA
— eg.inpt+p at 200 GeV
at 1.0 GeV threshold
at 0.5 GeV threshold

— sufficient rgjection even with
future RHIC upgrade
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PHAKENIX

Summary

 PHENIX level-1 electron trigger under development
— essential for systematic studies of single- and di-electron channels
o rarephysicsprobessuchasJY,f,w,r, charm, ...
o from p+p, light A+A, to Au+Au
e simple proved promising
— single electron trigger preferred to minimize trigger bias

— allows electron threshold
» required for f and charm (single electron) trigger
— triggering on f might be difficult due to a hardware limitation

— works at RHIC design luminosity and with future upgrade

* hardware work ongoing
— level-1 trigger hardware for RICH and EMCal in final design stage

— RICH-EMCal look-up scheme under study to finalize hardware
specifications
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