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CBM Ring Imaging CHerenkov
detector



Compressed Baryonic Matter experiment

Exploring the phase diagram of nuclear matter in the high
net-baryon density and moderate temperature region
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CBM'’s RICH detector

External view
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Entrance window Multi-Anode PMTs

Mirror Internal view
6 MA-PMTs per Panel
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CBM'’s RICH detector

Radiator
= 30m3 CO; gas
e n = 1.00045 at 600 nm
* P = 4.65 GeV/c
Mirror
e surface 13 m?
= trapezoidal tiles of 40 40cm?
= 6 mm? glass substrate

reflective Al and protective MgF2
coating

Camera
e 2.4m? active area
e 55000 channels

e Multi-Anode PMTs with 6 6 mm?
pixel-area
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MA-PMTs T Multi-Pixel Photon Counters

Multi-Pixel Photon Counter
- High PDE O(50%)

* Magpnetic field immunity

Multi-Anode Photomultiplier
e Low Dark Count Rate O(Hz/pixel)
= Radiation hardness
* Low PDE O(20%)

* Sensitivity to magnetic fields

* Low operation voltage O(40V)
* Photon-counting resolution

= Rise time O(10? ps)

* High DCR O(MHz/pixel)

* Temperature dependency

* High operation voltage O(1kV)
* Radiation susceptibility
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Challenges

Single photon signal
RICH signal is in the DCR level O(MHz/pixel)

Temperature dependency
MPPC gain, noise, and PDE depend on temperature

Triggering
A self-triggering readout system

Radiation hardness
How compensate radiation effects in MPPCs?
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MPPC selection

SiPM MICROFJ $14160 S$13360 AFBR AFBR
-60035 -6050CS -6050HS S4N66C013 | S4AN66P024
Vendor OnSemi Hamamatsu | Hamamatsu Broadcom Broadcom
A. area (mm?) 6 x 6 6 x 6 6 x 6 6 x 6 6 x 6
Pixel pitch (pum) 35 50 50 30 40
V. operating (V) 30 40 60 37 45
PDE (%) 50 50 40 55 63
Wav. peak (nm) 420 450 450 420 420
Gain (x10°) 6.3 2.5 1.7 3.3 7.3
DCR (kHz/mm?) 150 100 70 270 125
Crosstalk (%) 25 7 3 29 23
Afterpulsing (%) 5 - - 1 1

* Most of the values were taken at maximum over-voltage
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MPPC’s Photo Detection Efficiency
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SiPM AFBR-S4N66P024M



Test bench
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Pulse shape and Noise
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