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NaI-034 machining & encapsulation
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• Before machining • After machining(cylinder)



NaI-034 alpha
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• Before machining

• After machining

• Voltage changed 1100 V ,1280 V - > 1050 V, 1150 V



NaI-034 alpha rate
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Crystal growing
2019/09/18

Installed in Y2L
2019/10/08

0.41mBq

Polishing
2019/10/05

Machining 
2019/11/07

Polishing
2019/11/15

Installed in Y2L
2019/11/18



NaI034(Th-232 contamination)
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Half life Q value(Me
V)

Th-228 1.91y 5.520

Ra-224 3.66d 5.789

Rn-220 55.6s 6.405

Po-216 0.145s 6.906

~ 30% alpha events from Th-232 alpha-alpha-alpha decay



NaI-034 alpha rate
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• All alpha

• Alpha-alpha decay 

(Th-232 chain)

• All – Th-232

Before machining After machining



NaI-034 alpha-alpha-alpha events(Th-232)
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Ra-224(5.7 MeV)    Rn-220(6.4 MeV)        Po-216(6.9 MeV)

• Quenching factors are similar if there are from same Th-232 origin

• Quenching factors are different by Th-232 origin like two peak alpha events which are from COSINE crystals

Quenching factors have position dependence



NaI-034 distribution(alpha-alpha energy comparison)
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NaI-034 distribution
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• Ra-224(5.7 MeV)

• Rn-220(6.4 MeV)

• Po-216(6.9 MeV)

Alpha energy distribution

• Rn-220(6.4 MeV) - Ra-224(5.7 MeV)

• Po-216(6.9 MeV) - Rn-220(6.4 MeV) 

Alpha-alpha energy difference distribution



NaI-034 alpha decay time

2019-12-06 COSINE lab_meeting 10

Half life :55.6 s 0.145 s

Time difference distribution



Summary
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•Alpha rate looks stable except Th-232 chain alpha(~0.3 mBq/kg)

•According to Th-232 chain alpha distribution, it looks correlated with Q-value

•Poor resolution(various quenching factor)

•Low quenching factor

•Quenching factors have position dependence

•U-238 contamination?(There still remain Th-232 chain alphas)
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Backup


