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Main requirements

1

Imax = Nphmax × q . e. × PMT gain ×
e

τLYSO

Nphmax = dEmax × νγ × ηgeom ≈ 5 × 105

τLYSO ≈ 41 ns

νph ≈ 33γ/keV

Large dynamic range and linearity

For estimating linearity: anode current calculation

PMT gain ≈ 2 × 105 − 2 × 106



Crystal shapes and PMT apertures



Hex-G coupled 
to 2” PMT

Pent coupled to 
1.5” PMT 

PMT coupling for LYSO
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PMT Name Assembly 
Name

Size 
[inch]

Voltage [kV] 
(Nom / Max)

Dynode 
Stages Gain

Anode I limit 
[mA] for <2% 

linearity

Calculated 
max anode 

current [mA]
Price [$]

R13408 - 1.5” 1.5 / 1.75 8 4.2E+05 70 245 1302

*R13089 (H13719) 2” 1.5 / 1.75 8 1.6E+05 100 94 1361

*R580 H3178-51 1.5” 1.5 / 1.75 10 7.9E+05 150 462 1065

R2154-02 - 2” 1.5 / 1.75 10 6.0E+05 150 351 4737

R14550 - 2” 1.25 / 1.5 10 1.7E+06 150 995 4713

R13408 (1.5”) and R13089 (2”) are of the same family, an assembly with taper based on H13719


R580 (1.5”) off the shelf with tapered voltage divider (H3178-51 assembly).  

R2154-02 (2”) and R14550 (2”) are very similar, the main differences are gain and supply voltage. For 
these PMTs no assemblies with tapered voltage dividers exist yet - above is development cost 

H3178-51 
taper

*Chosen for tests
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For the 1.5 inch design, without divider and shielding its 62 kCHF / 350 pc (237 kCHF for full assy) 

For the 2 inch design, without divider and shielding its 126 kCHF / 350 pc (292 kCHF for full assy) 



