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Presentation Outline

* Needsfor Electron Trigger in PHENIX
— Trigger Needs for Heavy lon Physics

« Trigger Performance Simulations
— EMCa Trigger Threshold Requirements
— Regection against Minimum-Bias Events
— Trigger Rates
— Rejection against Peripheral Au+Au

e Summary of Heavy lon Physics Gain
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PHAXENIX
Needs for Electron Trigger in PHENIX

e reaction rates at blue book luminosities

— 200 A GeV
e 6barn” 2~ 10% cmésecl=

— 200 GeV
e 50mb” 8" 100 cm2secl= (4 MHz |ater)
— 500 GeV p+p
e 60mb” 2" 1031 cm2secl= 1.2 MHz (12 MHz |ater)
 DAQ capability
— level-1limit : (6 kHz initially)
— level-2 limit : 20 Mbyte/sec ~ minimum-bias Au+Au
e required level-1 rejection power
— order of ~ 10° for heavy ion physics
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PHAKENIX

Trigger Needs for Heavy lon Physics

e pt+pandlight A+A
— reaction rate well over DAQ capability
— essential to understand Au+Au data
at RHIC energy
— only limited data at ISR energy up to Gs = 63 GeV
can easily overshadow new phenomenain Au+Au
 truefor basically al physics probes

o peripheral Aut+Au
— might be where QCD phase transition occurs
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PHAKENIX

Trigger Performance Simulations

« MDC-2and itsfollow-up at RCF
— reguested by M.Rosati, K.Barish; processed by I. Ojhaet al.
— 778 single ® e*e,700singletf ® e*e from RV generator

e MDC-J-2 at PHENIX-CC-J
— reguested by K.Shigaki; processed by N. Hayashi et al.
— 12 K minimum-bias HIJING . 6 K 12 K
— 85 K minimum-bias PY THIA

e VRDC at PHENIX-CC-J/ RCF
— reguested by K.Shigaki; processed by N. Hayashi et al.
— 60K singleJY ® ete,54 K singlef ® e" e at fixed p,
— 200 K minimum-bias
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PHXENIX
EMCal Trigger Threshold Requirements

» single electron trigger with 16 bits + 16 bits matching
e upper limits of threshold to

effectively trigger on and EMCa | 2°2sum | 44 sum
« EMCa and overlapping JY
: f
sum studied
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PHAENIX
Re ection against I\/Ilnlmum Blas p+p

n power of Single Electron Trigger in p+p
« trigger conditions = |
— minimum-bias p+p at Gs = i<_f_| ﬂY_q /
— single electron trigger 045 >4 / i
— 16 bits + 16 bits matching i ; yas
— EMCal 2" 2and 4" 4 sum S ¥ x

(=)

Rejection Power [Tatal Event/Triggered Event]_,

« JY trigger »
— rejection ~ with i / ’/
o f trigger o' /
— rejection ~ 200 with /<_f% Y

blue :RICH+EMCa 2x2 ¢
red :RICH+EMCa 4x4
black : RICH only (double)
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EMCal Threshold[GeV]
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PHAKENIX

Trigger Ratein p+p at Gs = 200 GeV

 trigger conditions
— sameasin previous slide
* Dblue book luminosity

o JY trigger

— sufficient even with future
RHIC luminosity upgrade

— sufficient for p+p running
at blue book luminosity

— some pre-scaling may be
needed in future

Trigger Rate in p+p
0——

f J/Y

Trigger Ratg_in p+p [kHz],
=)

red :RICH+EMCa 4x4 [+
black : RICH only (double) il il il |

o 02 04 06 08 1 1.2 14
EMCal ThreshoidfGe V]
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Reection aga| nst M1
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K.Shigaki 050329

nimum-Bias A+A

Ei+Bi Tripner Aejection Fower |

K .Bhiga ki 050N33

3 T
L
j L Single Electrn Irigger (EM Cal Tnly Pl
E — Single Elertron Trigger (EM Cal + BICH; E"E
= | === Pavble Elrcran Trigger (EM Cal Galy) i —
-E i . = B
& B2 i Dbl Elciran Trigger (EMCal + Kt CHy ¢ i i
g AL
= o =
2 r § F
£ T T
# | i
= 510
g | g E
c =
ol A o L M P AT A e S P ST O ) S S
8 02 04 08 0OF 1 12 14 1B 15 B 02 04 08 05 12 14 18 1F
EMCal Threahold [Ge¥] EMCal Threahold [Ge'¥]
Tripger Rejection Fo Trgper Rejection P
L Bg+ig Trigger Hejection Power ] K. Shiga ki DHOM09 |EF'+F' igigeHepaon ke K Ehigaki DHOMA9
- 3 =
? | o
i 4]
J:iu!:l’ EE
EE £ r
= C B
H L §1u E_
E S e
o | = =
= s [
& .EJEIEE
310 = 2 E
# C '% b
g r 10
(= =,
b B
. e e e S I e B R e o o B g L
41 oz 0.4 0.6 og 1 4] oz 0.4 0.6 0.8 1

1.2 1.4 16 18
EMCal Threshold [Ge¥]

1.2 1.4 1.6 18
EMCal Threahold [Ge'¥]

August 9, 2000

K.Shigaki at PHENIX Electron Trigger Upgrade Internal Review




PHAKENIX

Trigger Ratein A+A

e trigger conditions

Trigger Rates with Blue Book Luminosity

— single and double electron _ bl b
trigger z . pp (200GeV)
f . . 0 B-- -6 Si+5i
— 16 bits + 16 bits matching g g b
— EMCa cluster energy g oo Amsku
(nearly identical to4” 4 sum) = | EMCal Only
* blue book luminosity pree

10 -

e light A+A (such asS+39)
requires RICH + EMCal
electron trigger

1n" III|III|III|III|I |||||||||~\r'|-||||||
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PHXENIX
Reection against Peripheral Au+Au

(o s ooaa o | trigger conditions
30" St e — single and double electron
2 | EMcal only | trigger _ _
£ | EMcal « RICH — 16 bits + 16 bits matching
£ Emcal Threshold - . — EMCa cluster energy
§ 15 GeV (nearly identical to 4" 4 sum)
g 12Gev ail e possible use of €ectron
2| 09Gev trigger in Au+Au running
L osGev ||l
SAS — might be where QCD phase
[ Py transition occurs

1 _ﬁu;rttil;ll-l e

0 2 4 6 & 10 12 14
Impact Parameter [Im]
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PHXENIX
Summary of Heavy lon Physics Gain

o prominently for high luminosity runs

— p+pandlight A+A

— at blue book luminosity and with future RHIC upgrade
e possible useto trigger on peripheral Au+Au

* low electron threshold isvital requirement

— required to go down «

— possible and effective with RICH + EMCal 2" 2 sum
e accessto rare probes

— JY, T, w,r (di-electron)

— charm (single electron)

o essential to systematic studies of virtually all single- and
di-electron channels
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