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TABLE S1. The d-spacing calculated values of SITE-2 of the above HRTEM is compared
with the standard ICDD data of CaF, (#1ICDD: 00-035-0816) and CeF; (#1CDD: 00-008-

0045).
Can CeF3
SLNo.  Positions 9 °a'°§'ated

(A4) d(A) kD) ‘@A) (hkl)
1. E 2.72 273 (200)
2. D 2.53
3 B . - - 2.55 (112)
4. C 2.01 193 (220) 2.05 (3 00)
5. A 1.75 : . 1.79 (302)
6. F 1.73 .65 @(311) 1.73 221)

TABLE S2. The calculated d-spacing values of SAED of SITE-2 compared with the standard
ICDD data of CaF, (#1ICDD: 00-035-0816) and CeF; (#1CDD: 00-008-0045)

Calculated CakF, CeF;

”}‘z)“s d (A) (h k1) d () (h k1)
3.45
43 - - 3.55 (110)
3.22 ; - 3.19 (111)
2.08
201 1.93 111) 2.05 (3 00)
2.02 ; - 2.00 (113)
1.73 ; - 1.73 221)
1.34 1.34 (410)

1.11 1.12 422) 1.13 (332)
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FIGURE S1. HRTEM analysis images of SITE-2 of 15 at.% Ce3" doped with CaF,: 5 at.%
Tb3* using imageJ software illustrating the Fast Fourier Transform (FFT), Inverse Fast
Fourier Transform (IFFT) and the plot profile of IFFT for each position (A, B, C, D, E, F).
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FIGURE S2. HRTEM analysis images of SITE-3 of 15 at.% Ce*" doped with CaF,: 5 at.%
Tb3* using imagelJ software illustrating the Fast Fourier Transform (FFT), Inverse Fast
Fourier Transform (IFFT) and the plot profile of IFFT for each position (A, B, C, D, E).




TABLE S3. The d-spacing calculated values of SITE-3 of the above HRTEM is compared
with the standard ICDD data of CaF, (#1CDD: 00-035-0816) and CeF; (#1ICDD: 00-008-
0045).

. d calculated CakF, CeF;
SI. No. Positions ( A) d( A) (hk1) d( A) (h k1)
1 D 3.21 - -
2 B 3.18 3.15 a1mn 3.2 (11
3 A 2.75 - -
4 C 274 2.73 200 i i
5 E 2.01 1.93 220 2.05 300

TABLE S4. The calculated d-spacing values of SAED of SITE-3 is compared with the
standard ICDD data of CaF, (#1CDD: 00-035-0816) and CeF; (#1CDD: 00-008-0045)

Calculated CaF, CeF;

”‘(‘A}S‘s dA) (h k1) d (A) (h k1)
3.50 - - 3.64 00 2)
3.38 - - 3.55 (110)
2.01
2.02
203 1.93 220) 2.05 (3 00)
2.05
1.78
78 - - 1.79 (302)
1.42 1.43 214)
1.38 1.37 (400) 1.36 (3 04)

1.22 1.25 (331) 1.21 00 6)
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FIGURE S3. A typical fit using mono-exponential and bi-exponential for the decay profile
excited at Aex = 265 nm and A, = 301 nm with the emission monitoring at A.,, = 541 nm for

CaF,:5 at.% Tb*', xCe**; x at.% = 17 (a,b), 19 (¢,d), 21 (e,f), 23 (g,h) samples, respectively.
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FIGURE S4. A typical fit and fitting values using mono-exponential and bi-exponential for the
decay profile of (a) CeF;:5 at.% Tb3" sample excited at Ao, = 254 nm, (b) CaF,:5 at.% Tb3*, 3
at.% Ce** sample excited at Ay =267 nm, and (c) CaF,:5 at.% Tb3", 3 at.% Ce’*" sample excited
at Aex = 301 nm with the emission monitoring at A.,, = 541 nm, respectively.
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FIGURE S5. Calculated value of quantum yield for Ce**(3 at.%) sensitized CaF,:Tb**(5 at.%)

using FluorEssence™ software in Horiba Fluoromax-4CP spectrofluorometer.
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FIGURE S6. Calculated value of quantum yield for Tb**(5 at.%) doped in CeF; using

FluorEssence™ software in Horiba Fluoromax-4CP spectrofluorometer




