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Abstract: Plastic scintillators have been extensively used in the field of radiation detection due to their low cost,
good environmental stability, and simple large-scale preparation. Common plastic scintillators generally have insuffi-
cient detection efficiency due to their low effective atomic number, which limits their further application in high ener-
gy radiation and other fields. There are various methods to introduce materials with high effective atomic number into
plastic scintillators. Among them, organic heavy metal compounds, due to their partial properties as organic com-
pounds, can dissolve in polymer matrices, providing a more effective way for plastic scintillators to improve radiation
stopping power and detection efficiency. In this work, tris(2,4-pentanedionato)indium( I ) (In(acac);) was select-
ed as a dopant, plastic scintillators doped with different concentrations of In (acac); were successfully prepared for
the first time, and the changes in optical and scintillation properties of plastic scintillators with different doping con-
centrations were systematically studied. As the doping concentration increases, the effective atomic number and ab-
sorption coefficient of the plastic scintillator gradually increase, while the light yield progressively decreases. Among
them, mass fraction 3% In(acac); doped plastic scintillator achieves an optimal balance between light yield and de-

tection efficiency, resulting in an enhanced gamma count rate.
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Fig.1 The chemical structure of In(acac);
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Fig.2 Cross section and side view photographs of In(acac),

doped plastic scintillators with different concentra-

tions under daylight
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Tab. 1 Properties of plastic scintillators loaded with different concentrations of In(acac),
In(acac), & & (wt)/% USRI HE/(geem™) T Y IS 8] /ms A XF £J-200 6 7= 8/ % T BUR [eps
0 5.7 1.02 2.3 95 321
3 9.9 1.02 2.3 48 401
6 12.0 1.03 2.3 28 342
13 15.3 1.05 2.3 24 267
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tors without and with AIBN initiators under daylight
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Fig.4 (a)Optical transmission of plastic scintillators loaded with different concentrations of In(acac);. (b) Absorption spectra of

plastic scintillators unloaded and loaded with high concentrations of In(acac)s



740 K b/

¥R 58471 %

3.3 POt ARMAGHIE

MBS Ca) 563 & 6% v LR, KB4
BE i I 8OR 6 TS TR AR 5 1B 4(b) A i I O 3
TE AR g A AL, 7E 240~400 nm 35 [ P # AE B
W Je AT K o SR, B In(acac ) 19 5] A,
B J% 5 09 S8R I SR AR E 240~320 nm 38 L Y A9 3%
R 9 JEAE W s L X 5 B 4(b) AR X — % Be i
T In(acac), 145 24 1 W WS e 184 5 AH Jiz , 3R BH W 1k
(9 6 1 A B o8 A BRI T R OGBS AN
FIg . B 5(h) Sk il 28 19 AS [7] ¥ ¥ In(acac ) 18 44

(a)
-8= 0% -*=13%
-o—-39, =o-13%+AIBN
1.0 —4-6%
2
'éf
E
s A
N
é 0.5
(=}
z
0 ! i L L \
250 300 350 400
A/nm

SRRL N R AR 1 506 & 61 . 7E 320 nm IR T,
KI5 4 FIB Z4 b8 T 1 28 6 R % JL-F- A ), 5 JR
B — A B8 K A L 3X AN KA 2 A RS I
A, FIEALT 415 nm, HAWJE 0535907 T 345 nm.,
360 nm. 395 nm Fil 440 nm &t . 345 nm 1 360 nm
Ab 1 R U Ok R T ) G 5 Ot Y kL PPO I & SR, i
F W 415 nm 1A E 06 240k 5T #% i 50 POPOP
0 & B I R W %€ 2 R R T In(acac) s 981 &
S . PR, SEORE DA MR A 1 28 & T 2k B
TFo Ykt

(b)
-2=0% =*=13%
-o-3% —- 13%+AIBN
1.0F -4-6%

Normalized intensity

350 400 450 500
A/nm

K5 B2 WL In(acac) s BRI BRAR Y (a) 950635 A0 (b) K 5 6 1%
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concentrations of In(acac),
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