What is the right pixel size????
Unknow dead time of SPAD?

1 muon every 20 ms

Assuming 1 – 15 photons per muon which are spread between 3 and 4 us

→ Maximum Photon rate 15/3 us = 5 Mhz

diameter of fiber 1.2 mm => area pi*0.6² mm² = 1.13 mm²

→ Photon Flux 5/1.13 MHz/mm² = 4.425 Mhz/mm²

That means:
For pixel 100 um * 100 um, area= 0,01 mm² -> 44 kHz → allowed dead time 23 us
For pixel 100 um * 50 um, area= 0,005 mm² -> 22 kHz → allowed dead time 45 us

For Pixel 100 um * 100 um

With only 320 MHz clock for readout and single channel:

Period = 1/320 MHz = 3.125 ns

Total number of streamed bits between two hits: 23 us / 3.125 ns = 7360 bit

Number of Pixels assuming 1.2 mm * 1.2 mm active area: 144

Bits per Pixel: 7360 / 144 = 51 bit

Therefore we need log2(144) < 8 bit for pixel address

→ Several readout channels ?


