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Characterization of Silicon Photomultiplier Photon
Detection Efficiency at Liquid Nitrogen Temperature
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Due to their low cost, low operating voltage, high radio-
purity, and high efficiency, silicon photomultipliers (SiPMs)
are starting to be used extensively for light readout in rare-
event search experiments [1-5].
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LN2> PDE decrease means at least one of either QF or

Dark condition data and illuminated PDE data are processed
PGeiger must decrease

LY
( §
\ | . |
T ot e ]

- - S 20 A o L RN
automatlcallly Wlt.h OPETTSOHIEE SIPMTSTUDIO SOwaa.re [6.3] s E ’ i \ 1‘1&*!9’3 / (E depends on the photon absorption length in silicon, so
Substantially increased afterpulsing rate at liquid nitrogen 7::;1'55_ -'-’”."Z\p iy e ° this potentially is what is decreasing at LN temperatures
temperatures could be explained by newly activated charge — © 1o - sripdghiiias s 125 B ) Charge carrier freeze out occurs around 100 K in silicon
traps or increased diffusion afterpulsing = '=j’ —> QF | ?[9]

(I
10~7 10°° 10> 10~4 1073 1072 1071 100
Inter-times [s]

— =
9
(o]
=
o
=

Direct crosstalk seems to be largely temperature

independent LN2 Dark condition data for KETEK SiPM at 4 V overvoltage
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