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P t G t f DIRCPresent Geometry of DIRC
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Old Geometry

• No Split for the Beam Pipe
• No Visible Medium for Photon Propagation
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No Visible Medium for Photon Propagation



New Geometry  

(1) Introduced Split in(1) Introduced Split in 
the Barrel into two parts 
for Beam Pipe 

(2) Visible Geometry for Photon   
Propagation Medium ( Marcol82 ) 
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DIRC Barrel (cross-sectional view)

Target 
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Lenses and Mirror

Lenses
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Mirror



Cherenkov Photons

Kaon of mom 2 GeV, hit DIRC Barrel  

Cherenkov 
Photons
Produced  and 
Propagated in bar  

PhotonsPhotons
Produce hits in  the 
Photon Detector 
(Cherenkov Ring)  
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Cherenkov Photons

Kaon of mom 2 GeV, hit DIRC Barrel  

Cherenkov 
Photons
Produced  and 
Propagated in bar  

View the Tracks of 
th Ph tthe Photons
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DRC Classes in PANDAROOTDRC Classes in PANDAROOT
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FairDetector

Flow Chart : DRC Classes in PANDAROOT

PndDrc

PndDrcBarPoint PndDrcPDPoint

FairMCPoint FairMCPoint

PndDrcBarPoint PndDrcPDPoint

FairTask
PndDrcHitProducerIdeal

Contain MC information 
of  charge particle

Contain MC information 
of  photons in photon 
detector

PndDrcHit

FairHit Contain information of hit 
point of charge particle
(specially Cherenkov angle 
with smearing used in PID)

Corrected
Hits near split was 
not produced
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with smearing used in PID)not produced
Rotated 



FairDetector

Flow Chart : DRC Classes in PANDAROOT

PndDrc

PndDrcBarPoint PndDrcPDPoint

FairMCPoint FairMCPoint

PndDrcBarPoint PndDrcPDPoint

FairTask
PndDrcHitProducerReal

• Convolute photon detection Eff.
• Pixelization of PD (6.5 mm grid)
• Time smearing (σ=50 ps)

PndDrcrHit PndDrcPDHit

FairHitFairHit Contains information of
detected photon hits:
Useful for further 
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reconstruction in DIRC



Results Hit Producer
Wavelength Dist of Detected Photons MC Pt Cherenkov PhotonsWavelength Dist.of Detected Photons MC Pt. Cherenkov Photons 

Smeared Time in ns Hits of Detected PhotonsSmeared Time in ns Hits of Detected  Photons

σ=50ps
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Patterns in Photon Detector PlanePatterns in Photon Detector Plane 
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Patterns in Photon Detector Plane

Box Generator: Mom =1 GeV ϕ =10° nEvents=100Box Generator: Mom =1 GeV, ϕ =10 , nEvents=100

θ 30° N / 123 θ=50° N h/ev=51 θ=70° N h/ev=17θ=30°, Nph/ev=123 θ 50 , Nph/ev 51 θ 70 , Nph/ev 17

θ=90°, Nph/ev=4.5 θ=110°, Nph/ev=31 θ=130°, Nph/ev=119 θ=140°, Nph/ev=152
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Problem: Two ring structure
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Patterns in Photon Detector Plane

Box Generator: Mom =4 GeV ϕ =10° nEvents=100Box Generator: Mom =4 GeV, ϕ =10 , nEvents=100

θ 30° N / 143 θ=50° N h/ev=73 θ=70° N h/ev=33θ=30°, Nph/ev=143 θ 50 , Nph/ev 73 θ 70 , Nph/ev 33

θ=90°, Nph/ev=6.6 θ=110°, Nph/ev=37 θ=130°, Nph/ev=101 θ=140°, Nph/ev=184
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Patterns in Photon Detector Plane

Box Generator: Mom =4 GeV ϕ =10° nEvents=100Box Generator: Mom =4 GeV, ϕ =10 , nEvents=100

θ 30° N / 140 θ=50° N h/ev=74 θ 70° N / 33θ=30°, Nph/ev=140 θ 50 , Nph/ev 74 θ=70°, Nph/ev=33

θ=90°, Nph/ev=2.4 θ=110°, Nph/ev=71 θ=140°, Nph/ev=191θ=130°, Nph/ev=179
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Summary and Outlook

•New Geometry with splitting of Barrel DIRC for Beam Pipe    
--Working fineg
• A  Real Drc Hit Producer introduced : Working fine

Photon Detection Efficiency
Simplified Pixelisation of Photon DetectorSimplified Pixelisation of Photon Detector
Time Smearing    

•Patterns in Photon Detector Plane- Studied
D bl Ri t t b dDouble Ring structure observed

•Patterns in the Photon Detector Plane – to be understoodPatterns in the Photon Detector Plane to be understood
•Study for Real Signal and Background events
•Pattern Recognition and Reconstruction – next step  
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Thank you



Back up Slides
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Barrel DIRC Dimensions
Marcol82

22.5°
20 cm

52 2 cm

Radiator: FusedSil

MirrorPhoton Det:
DRCAir

52.2 cm
250 cm

Lens1:FusedSil
Lens2:NLAK33A

l  =250 cm61 cm

30cm

22°
( )

140°
r  = 50.35-53.05cm23°

(0,0,0)

130120

Barrel: Quartz slab (1.7 cm thick)
16 fold

θ coverage: 22°-140°
ϕ coverage: 0°-360°
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130 cm120 cm ϕ coverage: 0 -360



Results from Hit Producer

Quantum Efficiency of 
Bialkali Photocathode
Ref. D. Motta and S. Schoenert, NIM  

A539 (2005) 217

Wavelength dist. of detected 
Cherenkov Photons

Wavelength dist. of produced 
Cherenkov Photons
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Results from Hit Producer
6 5 × 6 56.5mm × 6.5mm

x distribution of  detected
photon hits (grid 6.5 mm)

XY distribution of Hits

x x distributionxMC-xHit distribution
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