
Monitoring detector stability including 
PMT properties using radioactive sources
 Observed decrease of PMT quantum efficiency (QE)

PMT QE decrease seems to be 
correlated with high PMT-flasher rate

𝐻𝑖𝑡 𝑅𝑎𝑡𝑒 ∝ 𝑃𝑀𝑇 𝑄𝐸 & 𝐺𝑎𝑖𝑛
⊗ 𝑂𝑝𝑡𝑖𝑐𝑎𝑙 𝑃𝑟𝑜𝑝𝑒𝑟𝑡𝑖𝑒𝑠
⊗ 𝑆𝑜𝑢𝑟𝑐𝑒 𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦

 Find decrease of PMT hit rate, 
and therefore decrease of PMT QE
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(Gain correction & stable GdLS)
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Avg. QE decrease for all PMTs 8.34 ± 0.11 (%) 17.72 ± 0.19 (%)
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Motivation

137Cs source : 0.662 MeV , τ = 43.53 yr
 80% single-photoelectron hit PMTs in an event

Probing PMT QE by Hit Rate

Observed Decrease of PMT QE

Cause of PMT QE Decrease
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