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ABSTRACT

In this study, the thermoluminescence kinetics of electron trap in LigY(s5Gdos(BOs)s (LY0s5GosBO) scintillator
for neutron detection composed of Li, Gd, and B with a high neutron response cross-section were investigated.
The thermoluminescence glow curve of the LY(sGosBO scintillation single crystal was measured and analyzed
using the peak shape method, the initial rise method, and the machine learning algorithm to evaluate the physical
parameters of the electron trap. The glow curve of the LY(s5GysBO scintillation single crystal consisted of a
single peak. As a result of analyzing this peak, the activation energy, emission order, and frequency factor of the

electron trap were 0.61 eV, 1.1, and 1.7x107 !

, respectively. In addition, the possibility of thermoluminescence

analysis of scintillators using machine learning was confirmed.
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II. MATERIAL AND METHODS
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Fig. 1. Schematic Energy Band Diagram of
Scintillation and Thermoluminescence.
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E : activation energy (eV)
Boltzman’s constant 8.617 x 107 (eV/K)

lg : symmetric factor (=w/6)
T, : peak temperature of glow peak (K)

m : Kkinetic order

s : frequency factor (s™)

B : heating rate (K/s)
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E : activation energy (eV)
I(T) : TL intensity of glow curve
k : Boltzman’s constant 8.617 x 10 (eV/K)

T : temperature (K)
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k : Boltzman’s constant 8.617 x 10° (eV/K)
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Fig. 2. Process of TL Analysis by using TensorFlow.

Fig. 3. (a) Neo TL Reader (NeosisKorea Co.)
and (b) LY(5GosBO Crystal.

III. RESULT
1. LY,5GosBO A3FA9] 4332 H £F
Fig. 45 Neo TL Reader= 43+ €3 FIH&
HojF3 9t} Fig. 49014 7F2&P)S 5 Ksz A
detglon, 49 493571 A9 Wel W
o4 HYHen exv} ZARE g 4 Atk
A% LY0sGosBO A9 EdF34e od
o ]

32 FAFENSS dA = A}

Beaine] Endr) aero/e) Duston(s

o 4] 0.0

Fig. 4. GUI of TL Measurement System.
(NeosisKorea Co.)

19



Thermoluminescence Kinetics of LYGBO Crystal

2. PP 9% TL TEFY 9 EF AR
Fig. 55 LY0sGosBO ©AA AlA] X-A(MIS
Co.)o ZAS & 7F2& 5 Kis2 543 493
Mo ¥3 25%(Ty)E 3882 Ko|Rith oju] XA}
2718 FHEge] 70 kv, #AF7F 200 mA, FAMA]
7Fe- 0.2 msol o™, 100 cm Aol Al AP FLS
76 mRo|Slth. ¥ 9] Hfx] o] Awkel A4 o 4] <]
Z o 493 K o193, 3 T4 A% A
Fholl Sld == I AWMS 13(=T,-T))> 20.8 K, 3L
Z dibel] g E = 3 A SF(=T,-To)S 253 K
ojRom, thHelA u, (=8/w)E 0.426 ©]AT} Eq.
(1) ~ GE col&ste yaAYPdHoe= ZAAd
LY05GosBO ©AA X359 9] g4 slol| x|, whg
A4 2 Fukgel A= 22 0.611eV, 1.05 2 1.80
o3}

PN
N
x 10" s o] At}

08f /

T=350.7 K fgi| T409.0K
041 /i i\

TL Intensity (arb. unit)
e

0.0 1 L 1 1 —
300 350 400 450 500 550
Temperature (K)

Fig. 5. Glow Curve and Peak Parameters
of LY5GosBO Crystal at 5 K/s Heating Rate.
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of LY5GosBO Single Crystal by Initialize Method.
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Fig. 7. Measured and Calculated TL Glow Curve
of LY5GosBO by using TensorFlow.

IV. DISCUSSION
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Table 1. TL Trap Parameters of LY 5GosBO Crystal.

Machine
Peak Shape Initialized Learning
Trap Parameters Method method using
TensorFlow
Activation 0.611 eV 0.590 eV 0.605 eV
Energy [E]
Frequency 7l - 75
Factor [4 1.80 x 10" s 1.67 x 10" s
Kinetic Order 1.05 - 1.10

[m]
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