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The NA62 RICH: requirementsThe NA62 RICH: requirements
• Separate π−μ at 5×10-3 for 15<p<35 GeV/c
• Track time at 100 ps (to avoid pile-up with the Gigatracker)
• Main Charged Trigger
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The RICH Detector
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The PhotoMultiplierThe PhotoMultiplier
• Hamamatsu R7400 U03
• Metal package, 8 dyn
• 16 mm dd (8 mm active)
• 185 nm – 650 nm

420 k i i i• 420 nm: peak sensitivity
• UV glass window
• Bialkali cathode
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• Gain: 7 x 105 (typ.)
• Transit time: 5.4 ns (Transit time spread: 0.28 ns)
• Applied Voltage: 800 V (1000 V max)
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• NINO ASIC as fast Time-over-PM
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Threshold discriminator
• HPTDC with 100 ps LSB 

CAEN V1190 (128ch) for 2007 test
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The RICH: 
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Simulation: particles separationp p
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Muon suppression in π sample (15<p<35 GeV/c): 1.3×10−3
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RICH-100 prototype: 
2007 Test Beam2007 Test Beam

CERN
96 PMT 
Hamamatsu R7400 CERN

ECN3 Cavern
K12 beam line

Hamamatsu R7400

(NA48-NA62)
17 m long
60 cm wide
vessel (partly 
recuperated at 
CERN, partly 
b d )brand new)
filled with 
Neon at atm.
press re

200 GeV/c negative hadron beam 

pressure

17 m focal, 50 cm wide,
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RICH-100: 2007 Test Beam resultsRICH 100: 2007 Test Beam results
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NHits ≈ 17 ΔtEvent ≈ 70 ps
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RICH-100: 2007 Test Beam results
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The RICH 400 prototypeThe RICH-400 prototype
PM d h d• PM endcap changed

• 414 PM (20% of final 
detector)detector)

• Validate π−μ separation 
in 15<p<35 GeV/cin 15<p<35 GeV/c

• Improve PM cooling

Test scheduled: Oct 19 – Nov 12, 2008
Postponed to 2009 (LHC incident )
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Postponed to 2009 (LHC incident...)



RICH-400

PM holder

PM endcap

Electronics and coolingTrigger
counters
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Conclusions and ScheduleConclusions and Schedule
• A very demanding RICH is needed for NA62
• A valuable project has been developed
• A prototype has been tested in 2007p yp
• An improved prototype will be tested in 2009
• About two years needed from “green light” (if• About two years needed from green light  (if 

money available immediately)
PMT d ti 100/ thPMT production > 100/month
Mirror production > 1/month
Vessel procurement and installation: two years
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SPARESSPARES
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The RICH: costs
Issue Quantity Unit prize (€) Sub-Total (€)

Vessel 1 - CERN 200 K
Gas system - - CERN 50 KGas system - - CERN 50 K

Thermal isolation - - CERN 50 K
T and P probes - - CERN 30 K

PM R7400U-03 + base 2000 350 INFN(30%) 700 K
Mirrors 12 ≈20000 INFN 250 K

Quartz windows 2000 7.5 INFN 15 KQuartz windows 2000 7.5 INFN 15 K
PM mechanics - - INFN 20 K

Mirror mechanics - - INFN 25 K
HV (2 PM per ch) 1000 300 INFN 300 K

FE electronics 2000 40 INFN 80 K
TDC (Tell1 based) 2000 50 INFN 100 K( )
Racks, LV, cables - - INFN 60 K

TOTAL - 1880 K
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Hexagonal Mirrors

The Mirrors
• Hexagonal Mirrors
• 17 m focal length
• 1 m diameter
• 2 5 cm thick glass• 2.5 cm thick glass
• D0 < 4 mm
• Aluminum deposit with MgF2 coat
• MARCON companyMARCON company
• piezo actuators for alignment
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• 22 mm high
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Simulation: N of PhotoelectronsSimulation: N.of Photoelectrons
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Simulation: ϑ resolutionSimulation: ϑc resolution
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The RICH 100 prototypeThe RICH-100 prototype
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