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Figure 3. A) TGA curve of a 20% NP/PVT/PBD/POPOP composite
monolith; B) UV—vis transmittance curves and pictures of 2 mm thick NP-
free and 20% NP/PVT/PBD/POPOP compasite menoliths; and C) TEM

image of a FIB-etched thin film of 209% NP composite.

1000 Wavelength (nm)

® DOI:10.1209/0295-5075/97/22002 3 DOI:10.1002/adfm.201501439

@ DOI:10.1016/j.nima.2015.01.008

@ DOI:10.1039/C2TC00245K

®15:HfO, loading
@15:Bi-tripivalate loading
®20:2r0, loading

©21:HfO, loading
@22:Bi,03 loading
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—.;

Fig. 2. Series of PVT-based samples showing excellent transparency as bismuth
tripivalate is added. Loadings of 29 wt% bismuth metal can be obtained without

degrading transparency, due to the high solubility of bismuth tripivalate in the
organic matrix.
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Fig. 1. Photograph of 40 wt% (left) and 60 wt% (right) Hf-PLSs.
Fig. 1. Photographs of ZrO; 20-60-wt% (a) PS-PLSs and (b) PVT-PLSs. approximately 8 mm in diameter and 3 mm in thickness.

® DOI:10.1109/TNS.2020.2978240 ® DOI:10.1109/TNS.2020.3048943 @ DOI:10.1109/TNS.2022.3206443
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TGAIZKBDERK UTZBI,05F / fIFDEHYIKEDDE L

ZTGANRIEL D REWIEBI,O;DDE. BHEYIEEDHTY33.06Wt%. Bi,0;0h'#166.94wt% L RIEES5ND,

ZPERANAENKT (Wt%) = RNEEKSD x (B, F£ / Bi,Os 3 F£)
= 66.94 (Wt%)x Bi,;417.96 (g/mol) / Bi,Os; 465.96 (g/mol) = 60.04 (Wt%)
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80
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.g 40 33.1
19.5 p— .
20 X& T FEFS = Bi,03 5
6.2
0 0
100 200 300 400 500 600 700 800
Temperature (°C)
FIER (Wt%) PLSH®DBi,0; PLSH®MBi PLSH®DBi,0; PLSHDBI
0 0.0 0.0 0.0 0.0
10 6.2 5.5 7.0 6.3
20 12.9 11.6 12.6 11.3
30 19.5 17.5 18.8 16.9
40 27.3 24.5 29.4 26.4
50 33.1 34.0 30.5

SHEF ; REOIEBI,0; 50Wt%ITEPS-PLSHMBIS = 33.1 (Wt%)x Bi,;417.96 (g/mol) / Bi,Os; 465.96 (g/mol) = 29.7 wt%
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10.0
D - 10wt% . XE®E B0, RN E—2 s
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X 40 ¢4 . ° PS 20 17.4 425 4700
o il 3 - EJ-256 30 25.1 315 3500
£ (R | 40 31.1 180 2000
3 2.0 : 50 39.9 85 900
O 0 3.6 825 9200
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0 200 400 600 800 1000 PVT 20 15.3 467 5200
Channel 30 22.0 367 4100
. ) 40 31.1 208 2300
Bi-PVT-PLS ITRILF+—AXRT L 50 36.8 166 1900
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Streak camera image of the PF hybrid mode

T. Honda et al., “Operational status of PF-Ring and PF-AR after the
earthquake,” J. Phys.: Conf. Ser., vol. 425, p. 042014, Mar. 2013.
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RENE Bi,05 Bismuth in PLS JRihEh= RX= RO ARRE AT
1iRg - LEE (g/cm?)
FIE= (Wt%) (wt%) (%, 3mm &) (photons / MeV) (FWHM, £0.06ns)
0 0.0 1.06 3.2 7500 0.42
10 6.2 1.14 10.2 6100 0.22
PS 20 10.7 1.21 17.4 4700 0.22
30 18.2 1.32 25.1 3500 0.23
40 24.5 1.43 31.1 2000 0.28
50 24.5 1.43 39.9 900 0.33
0 0 1.03 3.6 9200 0.40
10 5.8 1.11 10.0 7200 0.21
PVT 20 10.8 1.17 15.3 5200 0.21
30 16.9 1.27 22.0 4100 0.23
40 23.1 1.39 31.1 2300 0.26
50 29.1 1.48 36.8 1900 0.27
PVT EJ-256 Pb, 5wt% 1.08 7.4 5200 0.40
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57.6keV ETEERAIE
108 v v T
E Exp.\D eem?
40Wt% Bi-PLSDIEET ek 2N ]
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o o :
3 ’;39 3
102 Dol vvid ul il NIRRT

102 10* 10° 10°
Input photon rate (s)

S. Kishimoto and A. Toda, “Properties of High-Energy X-Ray Detector With Heavy-Metal-Oxide Nanoparticle-Loaded Plastic Scintillator,”
IEEE Trans. on Nucl. Sci., vol. 69, no. 10, pp. 2179-2187, Sep. 2022.
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