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Motivation
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• To figure out quenching factor of alpha particles in NaI crystal

• To estimate contamination of U-238 and Th-232 in NaI crystal

• Where are dominant two peak alpha events from?

• One peak could be Pb-210 decay, what is the other?



Alpha Monitoring
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Meantime vs energyD



Alpha Analysis(C6)
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Crystal 6 alpha energy spectrum for 2 years



Alpha Analysis(C6)
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Divide region

Low energy alpha events(1< energyD <2.3 [MeV])

First peak alpha events(2.4< energyD <2.7 [MeV])

Second peak alpha events(2.9< energyD <3.1 [MeV])



Alpha Asymmetry(C6)
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Asymmetry each region

Red asymmetry ratio is higher than blue and green 
Red region is surface alpha events 
Blue and green look similar



Alpha Analysis(C6)
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Alpha decay per 3 days each region

701 day : 2016/10/20
p1 : fit function start day
300 day : around 2015/09

NaI-011(C6)
Production powder : 2015/08/06
Growth : 2015/10/02

Reasonably correct

They are from Po-210



Hypothesis(channeling)
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Channeling

• This is an effect which occurs only when the particle is incident at angles less than 

critical angle with respect to a symmetry axis of the crystal

• As it passes through the crystal planes, the particle suffers a series of correlated small-

angle scattering

• When the particle undergoes channeling, its rate of energy loss is reduced.

• Two options

1. Energy loss is reduced -> deposited energy is reduced

2. Energy loss is reduced 

-> dipole interaction of electron-hole pair is reduced 

-> quenching is increased



Alpha Analysis(C6)
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Summary
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Backup
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p[4] : start point of secular equilibrium
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Need to study about slow component (stopping power)


