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MPPC power estimates
• Gain between 106 and 107, let’s assume 5.106

• 100 kHz dark noise

• Light is negligible : 1000 p.e. * 8 every second = 8k p.e. wrt 100 kHz  ~ 10%
• AND not on every MPPC

• MPPC current: 110kHz * 5.106 * 1.6 10-19 = 0.088µA  ~ 5.7 µA/Board

• Measured (Kota & Yoshimi): 6µA/Board under 57V (no light)

POWER = 0.342 mW / Board   0.342 mW * 881 = 0.3 W TOTAL

• For the detector itself : negligible ( raise of 1° in 8 months if no cooling at all !)

• But:
• Can increase the temperature inside the light barrier
• MPPCs sensitive to temperature (gain) !
• Davide estimate: time = specific heat (1J/g/K) * density (1275 g/m3) * volume / degree
• 1 * 1275 * (2*2 + 2*0.5)*0.005 / 0.3 = 106.25 s / K
• Quite huge ! but this assumes NO COOLING



Heat transfer estimate

• Eric’s suggestion: temperature difference under the heat flux:

Fourier’s law
• T = (power * barrier thickness) / (thermal conductivity * area)
• Conductivity (W/m/K): FR4 : 0.3, plastic : 0.1, air: 0.025
• E.g. 2mm plastic : 0.342mW * 2.10-3 m / (0.1 * 0.0064 m2) = 0.0011°
• 5mm air: 0.342mW * 5.10-3 m / (0.025 * 0.0064 m2) = 0.01°

• I’d say this stays negligible, provided there is some air circulating around …

• Should be the case around the vertical boards on the sides
• Do we need to circulate some air in between sFGD and the upper HATPC ?


