Using Alpha particle
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Americium

241-Americium= alpha decaydte= = &2 2, 7t 0| €0{LI= decay equation Of2i 2} £ LY.
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. . Alpha particle
- Kinetic energy = 5.486 MeV
SI m u |at|o n (241 Americium)

Incident direction = normal
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Result
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Scintillation process

RANGE IN MILLIMETERS

RANGE OF ATOMIC PARTICLES IN PLASTIC
SCINTILLATOR
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RESPONSE OF PLASTIC SCINTILLATORS
TO ATOMIC PARTICLES
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Scintillation process on particles

- 7H|O|X|o| Z di =22 H, alpha st s
particle= F1r=H0| &7| =0 tHe| & i unouian mooueeos asno ey
O|% energy depositO| O 2 ALCt= A =
N N 3 io° e S
2toleh 4= ULCH et

ém /,ﬁj Ef}/
- EESF Scintillation processO|A] light yield — e
= T3] energy depositdf| H|Z|st= XA i =
2 A P = L
O] OfL 2} &Xte| Z/Ofl et Light yield ol el
7|- E _OIL_|- E-E Zd% §||- O|_| -éél- L~ Ol E-|- 0 ”_ﬁ ‘;/V#J Data Source: V.V, Verbinski et al, Nucl. Instrum. & Meth. 65 (1968 EL.zs.

PARTICLE ENERGY (MeV)

Reference : Technical note in Eljen technology



Birks' Law
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Scintillation Efficiency
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Energy of scintillation photons

Scintillatio ef ficiency = Energy deposit

- 2 12{SIX| U2 M, scintillation efficiency= 0.062 B2 L{d 1, IHg+E
1M = MY scintillation efficience= 0.052 € 2{ X ULCH(E X E91 : Absolute Scintillation

efficiency of Anthracene crystals)



Paper Review

The name of paper

- Plastic scintillator investigations for relative dosimetry in proton-therapy >> Information about Birks' Constant for polyvinyltoluene.

Parameter
- Scintillator used : BC 400 (polyvinlytoluene-based)
- Density = 1.032 g/cm3
- Light yield = 65% (with respect to anthracene)
kg = 2.07 X 1072g/MeVcm2 = 0.207 mm/MeV(fitting result)
- Condition for quenching : dE/dx > 3 MeV/mm

- Significant Luminescence yield reduction : 1kGy



Simulation result
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Even though for small kz, dE/dx is large enough to make quenching effect.
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Simulation result

» Calculate total light yield
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Craun-Birk's theory
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