Background analysis of Nal(TI) crystals for the PICOLON detector.
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1 | Background in the low energy region:
: We used two noise reduction methods.
| _ ur 1. Single pulse noise reduction., 2. PSD noise reduction.
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' Status : Result
| Ingot # 85 (2021) crystal was purified by optimized method. [2] Lol
| 1 . | 1| a-ray result
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: We verified the purification method. . Faint but clear 5 peaks.
| >Ingot #94 was produced! e | 2 2 22 Rs  |Energy Range [keVe]
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[1] NUCL. PHYS. AT. ENERGY 19 (2018) 307-325 I B 234U(U) + 2°Th(Th) + *°Ra(U) 2950-3350 72+9
[2] K.Fushimi et al. PTEP 2021 043F01 I C 228Th(Th) + 224Rn*(U) + 2°Po(U) 3380-3970 118+ 11
| D 218po(U) + 2*“Bi(Th) + ***Rn*(U) + **°Rn(Th) 4000-4480 71£9
I E 215po(Th) 4690-5150 15+4
[
: |r Concentration : 8 10F :: |
: | B Counts . PN R -ER T N I
: 3 ~ LiveTime X IngotMass = :
o I o
l . E ..
. S ¥ ! oo
| Concentration ~ | £ gg .
: [uBq/kg] E
: Th-chain (**Th) 46%1.2 <10 h;
- - O | Ra 87+15 <10 | M Ill“ i
L o 210 i i
Ingot#94 (Crystal) Detector(#94) Shield (# : Achi . 1 05900 2000 3000 4000 S000_ o 100
chieved out goals'! )
N gfalse-
: Low energy region
1| © 3 peaks (121, 126] 210Pp):
Both signals of two detectors make a DAQ trigger. | o 1251 126]- \We confirmed these the peaks decreased over time.
: Spectral comparison Time variation of Rl concentration
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Rocr = Qpart _ fO-ZMS (£) : We have achieved our goal of high purity Nal(TI).
Qroral folbzusl(t)dt R — : | ®We have confirmed the reproducibility of the purification method.
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PSD Ratio for Electron equivalent energy. Energy spectrum after PSD. : BG Rate: ~2 Events/(day kg - keVee).
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