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A scintillator is a material that

emits light when excited by ionizing
radiation.

Applications: - fast neutron imaging

- neutron spectroscopy
- source localization

- basic physics experiments

Important to understand the relationship between the energy
deposited by the ionizing particle and the light emitted.



[/

Proton Light Yield — Note on Units VA3

Primary. light 2
generating [~ P Light s
mechanism is n-p — - ¢ Light //
scattering 16 //
= Energy transferred " . )
to the proton is a 0 _
function of the 2 i
neutron scattering 2 10 e
angle < e
red 0 //
Fast on ¢ /
Neutron 4 ,( -
2
oton ST T
0 a1 lllllll-lllllllllllllllllllllll
0 2 4 6 8 10 12 14 16 18

Energy Deposited (MeV)




1600

1400

Counts/6keV

1000

800

600

400

200

IIIIIIIIIIII|I

1200y

— Simulated

— Measured

) I l | S | I L

0.7 0.8

6OCO

Ey=1.17,1.33 MeV

" Pulse Height [MeVee]

600

500

400

300

200

__|IIII|IIII]||II|III!

— Simulated
— Measured
lllllllllJllllllllllllllllllllllll
02 025 03 035 04 045 05
Pulse Height [MeVee]
137CS

Ey = 662 keV



Light Output (MeVee)
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8 Scintillator Characterization Ly
o Capability at LBNL e
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EJ309 Measurement

- 16 MeV deuterons on Ta breakup target
- Coincidence between Target, Scatter and Cyclotron RF
- 7 Hours of beam on target i

- Full digital traces recorded

Data Recording and Processing: I 1 ('

- 300 ns integration length
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Overconstrained System A=

Angle + Outgoing Time of Flight
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Overconstrained System VA4

Incoming + Outgoing Time of Flight

|
|
|
|
|
E
”_)*



8 . YA I )
Overconstrained System A=
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Proton Light Yield
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Proton Energy Resolution TN A s
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Light Yield [MeVee]
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Light Yield [MeVeeg]
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Light Yield [MeVee]
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Physics Models

dL..  S(dE/dr)
dr 1+ kB(dE /dr)

Birks Light Yield [1]:

L = Scintillation intensity
S = Light emission efficiency
kB = Quenching parameter

[11J.B. Birks, Proc. Phys. Soc. A 64 874, (1951).

7.\
I

/)

‘.
ET
B

17



Birks’ fit UM LN,

Light Yield [MeVee]
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Chou’s fit
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Other Functional Forms
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Summary & Future Work NN
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« Experimental method + Software to characterize
scmtlllators at the 88-Inch Cyclotron at LBNL

"'T‘“ Saer:ia:‘ National labse# 7 w

This Sandia breakthrough aims to make it
harder to smuggle nuclear materials through
America’s ports and borders

bit.ly/2t52BwC
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