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Motivation

a Chiral symmetry, which is the symmetry between light quark
flavors, is normally broken due to the finite value of the
constituent quark masses. However, athigh temperatures and/or
high baryon densities, such as those ;r\c?Nd In relativistic
heavy ion collisions at RHIC, this symmetry maybe at least
partially restored.

0 Low mass et*e pairs are the best probe for Chiral Symmetry
Restoration

0 Effects of CSR may have been seen in CERN SPS results

0 The same effects are predicted to occur at RHIC, but will be
difficult to detect

0 PHENIX is the only experiment at RHIC that could perform this
measurement
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ron Pairs at RHIC
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Vieasuring Low Mass Electron Pairs in PHENIX

(possibly to be
complemented by a TPC or other tracking dete | HBD T
in the future). I~ e
e 1 =
J— HBD I
7__/

eV/c .
HBD :
Requirements

* Electron efficiency > 90%
* Double hit recognition > 90%
* Modest © rejection ~ 200
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S
The HBD Detector

Electron pairs produce
Cherenkov light, but
= hadrons with P < 4

- S GeV/c do not
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lly Hadron Blind ?

ltistage GEM detector with Csl
de deposited on outer GEM foil
detects Ch kov light from electrons
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Monte Carlo Simulation of the HBD
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o AICO, E,=37kVic w CF, E =51kvicm

o COF, E =51kviemyFe*

!
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GEM with Csl and CF,:

With UV lamp

» GEMs work with Csl and CF4 !

« Gains in exce
easily attainable.

* \Voltage for CF, is ~
higher than for Ar/C
slopes are similar for b
gases.

« Gain increases by factor ~
for AV = 20V
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Single Photoelectron Detection Efficiency
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Hadron Blindness: UV photons vs a particles
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HBD Beam Test at KEK
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Pjon Rejection
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Central HIJING events (b < 2 fm) merged with ¢->e’e"
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Tlest of a Triple GEM Detector in PHENIX

ADC data |
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\ Central Magnet / <

Beam Pipe /

GEM 1

50cm ] ﬁ xu2

Lifted Horizontal
Mount/ Window U
Lifting Table 1

»Triple GEM detector performed smoothly within the
PHENIX IR using both Ar/CO, (70/30) and CF,

- exhibited no sparking or excessive gain instabilities.
»In close proximity to the beam pipe (50cm), the detector
was sensitive to some soft beam related background

- low signal (<50 €’s)
- depended strongly on beam conditions.
- mostly out of time with beam-beam collisions

Conclusion:
» There appears to be no fundamental problem with
operating a GEM detector close to the beam pipe at RHIC
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Conclusions

» Strong hadron rejection can be achieved with good photoelectron efficiency

» High gain/stable GEM operation can be obtained in pure CF,
» A windowless Cherenkov detector can in prin:Meve a very high N,
when used In conjunction with a with deep VUV transmitting,gas such as CF,

However, impurities such as O, and H,O can cause a significant.loss of
Cherenkov light (O, and H,O must be kept at the few ppm level)

» GEM detectors work in the high multiplicity environment at RHIC

» No significant aging effects are observed in either GEMs or Csl
photocathodes for intergated charges well in excess of what is expected to
be reached at RHIC

» Need to measure N, In a realistic detector and test a fully functional prototype
In the PHENIX

C.Woody, Instrumentation Seminar, 1/26/05 27
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Spectrometer to Measure Absolute Csl QE

)

Rotatable UV mirror

QE(Csl) = QE(PMT-2) x I(Csl) / I(PMT-2) x C1 x C2
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CB from central HIJING events (b<2fm)

vents

| Pure central HIJING events, b < 2 fm
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Signal and Background

Central HIJING events (b < 2 fm) merged with ¢->¢e"

e'e” invariant mass specta, Au+Au, 200 GeV, dN/dy_, = 650
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HBD Response Simulation

Normal case, no absorption in CF,,
mp shadowing, realistic losses
and cornsgrvative N, = 840 cm't

| Pad #5 inclusive, positive field | signal5 |¥g response, positive ﬁeld] sig nal66 | Pad #5 inclusive, positive field | signal5 |Pad response posltlve ﬂeldl signal66
B [T Entries 7885 || VT ——T T Entries 10 T [T~ Entries 7901 *109‘ B T Entries 10
& [ |dE/dx + Cherenkov| | mean  322.4||| T [|dE/dx + Cherenkov| [ mean  1.253 £ [|dE/dx + Cherenkov| | mean 5189l ' & dE!dx + Chf—.'renkc'\ar Mean  2.369
B o [ | ) i : Qo r )
UV lamp+abs. |RMS  1709(| § [|UV lamp+abs. |RMS  0.4891 | |No UV lamp RMS  169.6| 580r|No UV lamp |RMS__ 0.8215
. ] : - . s .
“m.m_;.. RN SR MR R S 4001 : - w T
! ] | : 62 electrons in total | 60 i | i | ]
.. 38 electrons in total | [ ]
! - - ] i 40 |
/7] FE 1 (SN ESS. A, -SURER, SRR 2001 ] [ | ]
[ ] _ 20 2
PRI n | P S T P W ] 31 i i i 1 g il I P l I (I T—— o i | 1 1 1
500 1000 1500 S N T % 500 1000 1500 e I R S S
ADC channel Number of fired pads per blob ADC channel Number of fired pads per blob

Total signal: 62 e = 29 dE/dx + 33 Cheren
Blob size: single pad 12%, more than one
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