Viain requirements

o Large dynamic range and linearity

o For estimating linearity: anode current calculation

I...=Nph_ ., Xq.e.XxPMT gain X

11.YSO
RO e = A % 3 e 29 5 0% TP
v ~ 33y/keV PMT gain ~ 2 X 105 — 2 x 109 g
Tiyvso ~ 41 ns
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nvestigated PM s

Anode | limit Calculated

uan A S i Omes g (T M e

R13408 - 1.5” 1.5/1.75 8 4 2E+05 70 245 1302
(H13719) 27 1.5/1.75 8 1.6E+05 100 94 1361
H3178-51 1.5” 1.5/1.75 10 7.9E+05 150 462 1065

R2154-02 - 27 1.5/1.75 10 6.0E+05 150 351

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

VOLTAGE DIVIDER AND SUPPLY VOLTAGE

H3178-51 ' Electrodes | K | Dyl | Dy2 | Dy3 | Dy4 | Dy5 | Dy6 | Dy7 | Dy8 | Dy9 | Dylo| P |
taper . Rato | 2 | 1 | v [ 1 [ 1 | 1 [12]15]22]|36] 3 |
Supply Voltage: -1500 V, K: Cathode, Dy: Dynode, P: Plate (Anode)
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Investigatec

B

Device / Ball Park Piece Price (in JPY net) 50-99pcs 100-299pcs | 300-499pcs | 50-99pcs | 100-299pcs | 300-499pcs | CHF/350 pc
Components JPY JPY JPY CHF/pc CHF/pc CHF/pc

PMT R580 (1.5 inch) 33920 31310 29700 203 187 178 62246
PMT R13089 (2 inch) 68960 63705 60150 413 381 360 126063
Divider socket E2183-500 for R580(STD) 32980 30030 28000 197 180 168 58683
Divider socket E2183-501 for R580 (Tapered) 32980 30855 29760 197 185 178 62371
Divider socket for R13089 (STD) 73440 68475 65120 440 410 390 136479
Divider socket for R13089 (Tapered) 73610 68640 65280 441 411 391 136814
Shielding E989-04 (for R580) 19840 19840 19520 119 119 117 40910
Shielding E989-05 (for R13089) 29760 29760 28640 178 178 171 60024
Assembly (including PMT, divider socket and shielding)

Assembly H3178-51 (STD) 145600 134850 127500 872 807 763 267216
Assembly H3178-51 (Tapered) 129600 119970 113400 776 718 679 237665
Assembly H13719 (STD) 153120 141515 133650 917 847 800 280105
Assembly H13719 (Tapered) 160160 148025 139800 959 886 837 292994

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)
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