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Inorganic Scintillation detectors for
gamma ray

¢ Resolution High! 1967

¢ Response time
— Dead time (decay time) Short! 100ns?
— Jime resoelution Good! 100ps

¢ Efficiency / Velume
— Radiation Lengih Short! icm

¢ Back greunad Few! 7

¢ Cost Lo 1kyen/cec ©

¢ Life
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Test Samples

¢ LYSO:Ce 10mm X 10mm x 10mm
— Lutetium-Yttrium Oxyorthoscilicate,
— Ce doped
— (LusY=98:2 (W))

¢ YSO:Ce 10mm x 10mm x 10mm
— Yttrium Oxyerthosilicate
— Ce doped
i 2251 (0]5)

¢ Reference
— BGO 10Omm < L0mm x 10mm
— Nal O A 3x20mm

9 RESPERSE X gamma ray. fifom) ¢°Co SOUKCE
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Specification

Nal

YSO

LYSO

Density (g/cc)

3.67

4.45

Radiation length
(cm)

2.99

1.16

Light eutput
(Nalz 1.00)

CIghitwave
lengithr (nm)

410

428
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Experiment

Optical interface pad (Silicon rubber)

Crystal Oscilloscope

Gamma ray source

pre amp., amp., MCA




Light output, Energy resolution,
Photo-peak efficiency.

¢ Response for gamma ray.
— 60Co 1.17 and 1.33 MeV
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Light output, Energy resolution,
Photo-peak efficiency.

Nal YSO LYSO BGO

Resolution®* 3.99%

Light outpuit 0. 74 0.17

2. P. efficiency 17> 0.23

* 1.33 MeV gamma ray
**YSO, LYSO BGO: 10 x 10 x 10 mm cube
Nal: ¢ 13 x 20 mm cylinder
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Fluorescence Decay Time

¢ Decay constant t
t PMT puls output
V=, eXp(_?) T

¢ Time integration of
charge q(t)

q(t) [;V(t)dt T:1(T)=0.95
f=d0 _ %
Q  ['v(t

2008/3/43 |
Time (us)




Background form Decay of 7°Lu

¢ Lu
— 175y 97.41%6, 176|.u 2.59%

_ 176Lu
& beta decay
& 7 =3.78x10%0%y

¢ Natural Lu
— 75 decay/g/s

A7 <10

¢ LYSO 11_431*3_1;@\!5— ooasn

-
o+ ] Lin

— 300 decay/ce/s - TTEyp

0, 1191.7
Qg 106.2
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Beta decay of *"°Lu

# 60Co 1.17, 1.33 MeV U [ oeom
¢ Gamma + /3 Spectrum LY | LYSO 60Co

3.78x1010y
7= Q o
L & 100 :
[ 7iLu |
Qy =1191.7 w
Q‘;‘v 1500
0.34% 20.1 . gt o 997.74

99.66% 19.2  6*

a* 290.18
88.351 41 43 s

0 stable
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Finally,

¢ Is LYSO available for gamma ray detection?
— Energy resolution
— Response time
— StoppIing power
— Radiation damage nknewn
¢ Decay of 175.u
— Counting rate off back ground limits, maximum

voelume
¢ 300cc = 100ns x 100keps: dead time: 1%

¢ Coincidence measurement?
— 100 keV — 1 MeV
= SmaliFpall?

¢ Gamma calorimeter
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LCS (LLaser Compton Scattering)
gamma ray

scattered electron

electron } laser photon

scatterd photon (gamma ray)

¢ TERAS (AIST, Tsukuba)
— E_. =400-800 MeV.

— E —2-20 MeV

» NewSUBARU(NIshI Harima)
— E. =1.0-1.5 GeV.
— B =4-201 VeV

¥ SERRGgES(INIShINEaRIED)
== =5 EEV

:Energy of gamma LCS ray

: Energy of incident laser photon
:electron mass

: Energy of electron

— = =12-5 GEV.

2008/2//18 ; = : Scattering angle of photon




LCS ¥ beam monitor

¢ Quasl monochromatic

— AE/E= 2-10%

— 2-40 MeV. (FE 7 (1 761Lu)E
¢ TERAS

— Nall 8% 12inch

¢ NewSubaru
— (S0

¢ Hex 80 mm * 90 mm
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LCS ¥y ray Spectrum
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Counts

Counts

Unfolding Experimental Spectrum

With EGSS5 Simulation

LCS ¥ ray Spectrum
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Summary

¢ LYSO % Nal,

BGO, YSO& ez L 1=,

— e Nall i

— [HiEEE BGO:s

L%

— FJFfE Nal,

BGOOL/6

& T T3 Gl
¢ 16VILUD FREIS B hackgrounday

— 300 cps/ceh=)

E&éo
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