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TABLE 1. Design parameters of the gaseous photon detectors

*$-66 DOHT/NYHD uaut 3o 3onaT NydaD [1.]

‘uopeotunwwod oreaud ‘prorey g [0L]

a)

Photo- Gas Bubbler| Detector | Anode Anode [Anode | Anode AnodeJ
DETECTOR cathode Carrier gas pressure | temp. temp. | wire cathode [cathodd wire cathode

diameter distance | gap spacing |couplin

DELPHI prototype [29] |TMAE 75% CH4+ 25% CoHg | 1 atm 27 °C 40 9C 20 pm 1.0mm |sym. [2.54 mm 0.78
UA2-RICH [30] TMAE CHy 1 atm 27 0C 330C 20 pm 1.13 mm }sym. |2.54 mm
DELPHI barrel [31] TMAE 75% CH4 + 25% CaHg| 1 atm 27°C 40 0C 20 pm 0.5 mm |assym.|2.62 mm 0.60
DELPHI endcap [32] TMAE CoHg 1 atm 259C 30°C 20 um 0.7 mm |assym.|2.62 mm 0.70
SLD CRID barrel [33] TMAE C2oHg 1 atm 279C 34 0C 7 pm 14 mm |assym.|3.18 mm -
SLD CRID endcap [34] | TMAE CoHg 1atm 23°C 30°C 7 pm 14 mm |assym.|3.18 mm -
OMEGA RICH [35] TMAE 85% COy + 15% CoHgl 1 atm 30 °C 400C 15 um 1.15 mm |sym. |2.54 mm -
RICH-I [36] TMAE CoHg 1 atm 120C 200C 25 pm 1.5mm | assym.{4.0 mm -
Fast DRIFT CRID [37] |TMAE CoHg 1 atm 40°C 450C 33 pm 0.8 mm |assym.}5.0 mm -
CERES {38] TMAE 94% He+ 6% CoHg 1 atm 40 °C 50 0C 30 pm 2& 4 mm{sym. |2&3mm
College de France [39] TEA CHy 1 atm 17°C 30 °C 15 pm 0.5 mm |assym.| 1.27 mm 0.80
College de France [40] Csl CHg 1 atm - ambient {15 pm 0.5 mm |assym.{1.27 mm 0.80
HERA-B (CslI) [41] Csl CHy 1 atm - ambient |15 pm 0.66 mm | assym.{ 2.5 mm 0.70
RD-26 - CERN [42] Csl CH4 (99.95% purity) |1 atm - ambient |20 pm 20mm |[sym. §4.0 mm
RD-26 - Saclay [43] Csl CHy 1 atm - ambient {20 pm 20mm |[sym. |4.0 mm 0.45
RD-26 - Munich [44] Csl CHy 1 atm - ambient |20 pm 12 mm |[asym. |3.0 mm 0.76
Princeton [45} Csl CaHg 1 atm - ambient |20 pm 50mm {sym. {254 mm 0.29
Cornell prototype [46] TEA CHy 1 atm 159C ambient |20 um 1.0mm {sym. [2.5mm 0.75
CAPRICE [47]) TMAE CoHg 1 atm 40 0C 48 °C 15 pm 20mm |sym. |4.0mm
RICH-MI [48] TMAE CoHg 1 atm 12 0C 2590C 25 pm 2.0 mm |assym.| 4.0 mm
JETSET [49] TMAE 25% He+ 75% CoHg | 1 atm 200C ambient | 50 pm 40 mm |sym. |8.0mm -
HERA-B (TMAE)[50] |TMAE CHy 1 atm 210C ambient |25 um 40 mm |sym. |80 mm -
College de France [51] TMAE CH4/iC4H10 mix 1 atm - ambient |15 pm 0.5 mm |assym.| 1.27 mm 0.80
HELIOS - pads [52] TMAE 20% Ar + 80% CyHg |40 Torr | 350C 450C 20 um 20 mm |sym.
PHENIX [53] Csl CoHg 35 Torr - ambient |18 pm 1.6 mm |sym.
HELIOS - optical [56] TMAE 20% Ar + 80% CyHg | 40 Torr - | 34 oC 45 0C - 40mm |sym. - -
NA3S - optical [57] TMAE 93% He+ 7% C2Hg 1 atm 48 °C 550C - 4.0 mm |]sym. - -
Munich microstrip [58] ] CsI (refl.) | 85% Ar + 15% CoHg | 1 atm - ambient | 10pm strip | 150 pm | assym. 0.20
Pisa microgap [59] Csl (trans.)| 85% Ne + 15% DME | 1 atm - ambient | 5pm strip 5 um | assym. 1.0
‘Weizmann microstrip (60]{ CsI (trans.) iC4Hj ¢ 10 Torr - ambient | 10pm strip | 55 pm | assym.




b)

Anode Cathode Coordinate Front Preamplifier Electronics
DETECTOR wire material along the wire electronics gain overall

material noise (rms)
DELPHI prototype {291 | Au plated W s.s. tube 5 mm tube segments | LeCroy TRA403 95mV/ pA (100 Q) |~ 7500 ¢

UAZ2-RICH (30} Au plated W s.5. tube 5 mm tube segments | NE 592 D 70mV/ pA (100 Q) | ~3200¢"
DELPHI barrel [31] Au plated W Au plated Cu 4 mm wide strips CERN 100 mV/ pA (100 )| ~ 4000 e~
DELPHI endcap [32] Au plated W/Rh| Au plated Cu 5 mm wide strips CERN - LOG 300mV/ pA (100 )] ~ 1800 e

SLD CRID barrel [33] Carbon Ni plated Al charge division SLAC 17 mV / fC ~2300 e

SLD CRID endcap [34] Carbon Ni plated Al charge division SLAC 17mV / fC ~2300 e
OMEGA RICH [35] Au plated W Ni plated W No measurement done{ VV44 Heidelberg 25mV/ uA (70 Q) | ~350e

RICH-I [36] Au plated W Brass No measurement done| Nanometric N277C 22mV/ 1A (100 Q)| ~ 10000 -

Fast DRIFT CRID [37] Carbon Cr plated quartz | charge division SLAC 17mV /{C ~2500 ¢
CERES [38] Au plated W Paint on Cu pad pitch 2.74&7.62 | CAMEX 8mV /fC ~ 175082200 ¢~
College de France [39] Au plated W Au plated Cu 5.3 x 6.6 mm2 pads | RALII0ZRAL111] 1370 mV/ LA (100 Q)] ~ 1250
College de France [40] Au plated W Au plated Cu 5.3 x 6.6 mm?2 pads | RAL110&RAL111] 1370 mV / nA (100 Q)f ~ 1250 ¢~
HERA-B (Csi) [41] Au plated W Sn/Pb plated Cuf 7.5 x 7.5 mm? pads | Lubljana 83 mVv/{fC ~ 1000 e”
RD-26 - CERN [42] Au plated W Au plated Cu 8 x 8 mm? pads AMPLEX 15mV /fC ~1500-2000 ¢~
RD-26 - Saclay [43] Auplated W Ni plated Cu 8 x 8 mm? pads AMPLEX 15mv/fC ~ 1500-2000 ¢
RD-26 - Munich [44] Au plated W Au plated Cu 6 x 6 mm2 pads AMPLEX 15mV/{C ~ 2000 e
Princeton [45] Au plated W Al/Au plated Cuf 8.1 x 8.1 mm? pads | AMPLEX 15mV / fC ~ 1600 e
Cornell prototype [46] Au plated W Au plated Cu 7.6 x 7.6 mm? pads | VA2 VIKING chip| 70 mV /fC ~400 e
CAPRICE [47] Au plated W Au plated Cu 8 x 8 mm? pads AMPLEX 15mV /fC ~ 1250 e
RICH-1I [48] Au plated W Auplated Cu_ }10x 10 mm? pads | AMPLEX 15mV / fC
JETSET [49] Au plated W Refl. Al 8 x 8 mm2 cells Fujitsu MB43468 25 mV / fC ~ 2000 e
HERA-B (TMAE) [50] Au plated W Refl. bronze 8 x 8 mm2 cells ARGUS pvDC
College de France [51] Au plated W Au plated Cu 5.3 x 6.6 mm? pads | RAL110&RAL111] 1370 mV / g A (100 Q)] ~ 1250 ¢
HELIOS - pads [52] Auplated W Au plated Cu 2 mm dia. pads MICROPLEX 10mV / {C ~ 4000 ¢
PHENIX [53] Au plated W AVTi plated Cu }2.54 x 2.54 mm?2 pads 0.5 mV /{C
HELIOS - optical [56] s.s. mesh s.s. mesh - - ~

NAZ35 - optical [57] s.s. mesh s.s. mesh - - -
Munich microstrip [58] { Al Al 6.3 x 6.3 mm? pads | AMPLEX 15mV/{C

Pisa microgap [59] Cr Cr 25 x 3.2 mm? pads | Laben 5231&5185 6mV /fC
‘Weizmann microstrip [60] | Cr Cr No pads yet ORTEC VT110 10mV / pA (50 Q)

c) .
Detector [Gate width | Photon Feedback | Quenching

DETECTOR charge ‘Wire gain Gain | during the| feedback rate based on
integration gain test | control second hit}the PH
time only per aval.)} spectrum
DELPHI prototype {29] [ ~ 10-20 ns ~ 4.7 x 10% (1625 V) | total 10-20 ns tube walls ~0.8 % 8>0 (7
UA2-RICH [30] ~ 10-20 ns ~3x10° visible | 10-20 ns tube walls
DELPHI barrei [31] ~10-20 ns ~ 1.9 x 105 (1450 V) | visible | ~ 400 ns AlpO3z blinds | ~4.5% 8> 0
DELPHI endcap [32] ~ 10-20 ns ~10° (1650 V) | visible | 10-20 ns G-10 blinds
SLD CRID barrel [33] ~65ns ~2.5x 105 (1500 V) | total ~ 420 ns Cu-Be blinds <1% 8> 0
SLD CRID endcap [34] | ~65ns ~3x10° (1500 V) jtotal |~420ns Cu-Be blinds 6> 0
OMEGA RICH [35] ~ 10-20 ns 1-2x 105 (1750 V) | visible | 10-20 ns AlpO3 blinds | ~2 % 9> 0
RICH-I [36] ~25ns ~ 8 x 104 (2200 V)| visible | ~ 25 ns Brass blinds ~2-3% 0~ 0
Fast DRIFT CRID [37] | ~65ns ~ 6-8 x 104 (1625 V) | total | ~ 640 ns small dE/dx - 6~0
CERES [38] ~50-100ns f~2-4x105 total - 3-stageampl. { <1%
College de France [39] ~10-20 ns ~4x10° total 10-20 ns gas & gain 0~0
College de France [40] ~ 1020 ns < 10° total 10-20 ns gas & gain 6~0
HERA-B (CsI) [41] ~ 40 ns ~ 103 total - gas & gain
RD-26 - CERN [42] ~500-600ns | 6- 8 x 104 (2000 V) | total - gas & gain 0~0
RD-26 - Saclay [43] ~500-600 ns | ~ 105 total - gas & gain 0~ 0
RD-26 - Munich [44] ~500-600 s | ~ 1.6 x 105 (2600 V) | visible gas & gain 0< 0
Princeton [45] ~500-600 ns | ~ 4.6 x 105 (4100 V) | total gas & gain 9> 0
Cornell prototype [46] ~ 1000 ns 2 -3 x 104 (1450 V) | visible gas & gain 8~0
CAPRICE [47] ~ 500-600 ns | ~ 105 (1825 V) | visible gas & gain 8> 0
RICH-1I [48] ~500-600 ns | ~ 105 visible gas & gain 8~0
JETSET {49] ~ 10-20 ns 2-4x105 total cell walls
HERA-B (TMAE) [50] ~ 100 total cell walls
College de France [51] ~ 500-600 ns G-10 blinds
HELIOS - pads [52] <1000ns | <108 tofal 2-stage ampl.
PHENIX [53] gas & gain
HELIOS - optical [56] - ~ 107 total 3-stage ampl.
NA3S5 - optical [57] - ~ 107 total 2-stage ampl.
Munich microstrip [58] ~500-600 ns | ~ 3 x 104 visible gas & gain
Pisa microgap [59) ~1020ns | ~36x 100 total gas & gain
‘Weizmann microstrip [60]| < 10 ns ? gas & gain
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