Effects of neutron irradiation In
various crystal samples of large size
for future crystal calorimeter

Liyvuan Zhang, Rihua Mao, Ren-yuan Zhu

California Institute of Technology

NSS09, N32-4



CekF,:
3.0x14x3.0cm?3

LYSO and BGO:
25%x20x%x25¢cm3

SIPAT-L2 LYSO |
T ——— e T ]
R ———————}

2.85 x 22 %x3.0cms3

'SIC-2781 PWO

10/28/2009 Liyuan Zhang, N32-4 2



\FORN/ 3
L [N
A

A

Am?41-Be Measurement Set-up

Placed at 14 cm from the source the fast neutron (4 MeV)
flux at crystal surface is about 103 n st cm™
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Cf2>2 Measurement Set-up

Placed at 8 cm from the two sources the fast neutron (2.5

MeV) flux at crystal surface is about 1.4x10% n st cm

Two Cf-252 sources
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Neutron Induced Phosphorescence in PWO

The measured anode current was stable during one week with an
accumulated fluence of 6x108 n cm?, a cool-down time of 30~40 hours

IS observed.
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Neutron Induced Phosphorescence in LYSO ke

C The cool-down time is about 10 hrs.
C The room light induced phosphorescence needs two days to relax.
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Neutron Induced Phosphorescence
iIn BGO and CeF,

C The BGO shows a cool-down time of about 2 hrs.
¢ Along term test of CeF; under Cf-252 sources Is on going.

Sample: SIC BGO, PMT Hamamatsu R2059, HV— 1200V
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Sample: SIC CeF,, PMT Hamamatsu R2059, HV— 1600V.
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After 7 days exposure (total 6x108 n/cm?), no evident change

was observed in both Iongltudlnal transmission and light output
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i Effect of Fast Neutrons on LT and LO

Same results as in SIC PWO sample.
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Effect of Fast Neutrons on T and LO
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After 7 days exposure (total 6x108 n/cm?), no evident change
was observed in both longitudinal transmission and light output
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v Effect of Fast Neutrons on T and LO =

Unlike the SG LYSO sample, there is a slightly decrease of the LO

after the neutron irradiation which is within 10 of the systematic error.
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