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Test system for the earth-magnetic effect of large-area photomultipliers
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Abstract [Background] Large area photomultiplier tubes (PMTs) have been increasingly applied to high energy
physics experiments, reliable results of PMTs’ parameters may not be obtained without earth-magnetic (EM)
shielding. [Purpose] This study aims to build a test system for EM effect of PMT and obtain its properties in different
magnetic field intensity. [Methods] Based on the current PMT performance testing system, high-permeability
material is used to qualitatively shield the magnetic field; and the EM shielded room entwined with solenoid coil is
used to quantitatively shield the magnetic field. Based on the RS-232, universal serial bus (USB) and local area
network (LAN) interface communication protocols, test software is developed in LabVIEW. [Results & Conclusion]
The high voltage supply, light source intensity, magnet strength can be remotely automatically adjusted. And anode
signal of PMT is real-time sampled and stored. It is helpful for studying earth-magnetic effect of large-area
photomultipliers with this system.
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Fig.1 Framework of geomagnetic field effect test system.
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Fig.2 Magnetic shielding cover and shielding effect.
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Fig.3 Mechanical design of magnetic shield with solenoid.
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Fig.4 Uniformity of shielding effect with solenoid.
FE B AR B b ] 2, B mRORCR BT, 7T A
B 95%LL b, AR HLREBE ] RS, AT TRt

4 150.8 cm 1) PMT; JECHESFI T B MU R AN 2T,
H/NF 50%M0 55, RETIZAAER PMT )R
[ e E RS BT RHYE. JIRIKS) RS
ML B ek, SRR LRIE, B MocR . L
R, 3 AN e & 1 S 2R [ 8 PMT, (48
H—EWERE, 48 PMT BEXYE F2E, AT
FEL TG B TR R PR AN 52 TS AR JER S50 ) 52 o

K1 A, BUE TSR PMT 6B R I A i
B, TEASIRN BE R 0T W R A il e
R 1R,

®1 TREIFBTERRSRIEL
Table 1 Contrast of shielding effect with different method.
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Fig.6 Single photoelectron spectrum.
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Table 2 Contrast of test results.
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Fig.7 Gain-magnetic field intensity & spot size curve.
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curve.
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