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Table S1 Rietveld refinement and crystallographic parameters of Sri.9Smg.0sNaj 0sMgzV3012.

Formula Sr1.90Smo.0sNa1.0sMg2V3Oi2

Crystal system Cubic

Space group Ia3d (230, 0,"%)

Cell parameter a=12.652(1) A

Reliability factors Rywp=5.35%, Ry=4.07% and GOF=1.19

Atom Site X y z Occupancy  Beq (A?)
Sr?/Sm*t 24c 0.375 0.5 0.25 0.667 0.009(5)
Na" 24c 0.375 0.5 0.25 0.333 0.009(5)
Mg>* 16a 0.50 0.5 0 1 0.008(1)
V3t 24d 0.625 0.50 0.25 1 0.005(8)
(0 96h 0.039(8) 0.048(9) 0.653(6) 1 0.009(6)

Table S2 Rietveld refinement and crystallographic parameters of Sri.76Smo.12Nai.12Mg2V3O1..

Formula Sr1.76Smo.12Na.12Mga V3012

Crystal system Cubic

Space group Ia3d (230, 04'%)

Cell parameter a=12.644(8) A

Reliability factors Rwp=5.28%, Ry=3.95 % and GOF= 1.25

Atom Site X y z Occupancy  Beq (A?)
Sr*/Sm?* 24c 0.375 0.5 0.25 0.667 0.009(8)
Na* 24c 0.375 0.5 0.25 0.333 0.009(8)
Mg?* 16a 0.50 0.5 0 | 0.007(9)
AN 24d 0.625 0.50 0.25 1 0.006(1)
0* 96h 0.039(8)  0.045(9)  0.6523) 1 0.009(8)




Table S3 Raman band assignment of Sm®* activated SNMV system.

Band/ type of Irreducible Q (cm™?) ¥ (cm™)
motion representation

T of Sr/NaOsg Fag 105 8
T of VO, Eq 146 13
R of VO4 Eq 215 5
R of VOu Agg 256 24
v2 Aig 332 15
V4 = 366 30
v2 Eq 447 22
3 Fag 758 46
v1 Aug 834 25
V4 Eq 891 7
v1 Eq 912 21
V3 Fog 1229 29
3 Eq 1366 31
V3 Fag 1451 27
V3 Fog 1506 87




Table S4. The variation of CIE coordinates with Sm®* concentration.

Sm3* concentration CIE coordinates
0.01 (0.202, 0.286)
0.03 (0.218, 0.291)
0.05 (0.234, 0.298)
0.07 (0.238, 0.299)
0.10 (0.248, 0.303)
0.12 (0.265, 0.315)

Table S5 List of thermographic phosphors reported for thermochromic luminescence.

Compounds Temperature  CIE shift Reference
range (K)
Bas(VOa)2: Sm3* 303-463 (0.310, 0.412) to (0.375, 1
0.338)
Green to White
LiCasZnV3012: Sm®* 303- 463 (0.364, 0.388) to (0.569, 2
0.391)
White to red
NasScoP3O12: Eu?t/Mn?* 293 -473 (0.468, 0.308) to (0.315, 3
0.231)

Red to purple

BaGd,04: Bi**/Sm®* 293-473 (0.2584, 0.1765) to (0.3373, 4
0.2581)

Lavender to pink

LaNbOs: Bi®*/Eu® 303-483 (0.3695, 0.2707) to (0.5822, 5
0.3418)

LaNbO4: Bi®*/Th%* 303-483 (0.2197, 0.2427) to (0.3151, 5
0.4526)



LuzAls010: Ce3*/Mn**

CazNaMg2V3012: EU®Y
CazNaMg2V3012: Sm®*
CazNazZnzV3012: Eu®*

Sr,NaMg2V3012: Eust

SroNaMg2V3012: Sm3?

298-353

303-503
303-503
303-483

300-500

300-500

(0.4525, 0.4673) to (0.3665, 6
0.5247)

Red to green
Green to reddish orange 7
Green to orange 7

(0.421, 0.396) to (0.629, 8
0.350)

Yellowish red to pure red

(0.353, 0.335) to (0.611, 9
0.360)

White to deep red

(0.263, 0.352) (0.504, Thiswork

0.408)

Cyan to orange-red

Table S6 Rietveld refinement and crystallographic parameters of Sri 7Euo.1sNa1.1sMg2V3O1o.

Formula
Crystal system
Space group
Cell parameter

Reliability factors

Sr1.7Eu0.1sNa1.1sMga V3012

Cubic

1a3d (230, 04'%)
a=12.624(5) A
Rup=3.07%, Ry=2.37% and GOF= 1.38

Atom Site X y z Occupancy  Beq (A?)
SPPY/Eu*t 24c 0.375 0.5 0.25 0.667 0.009(5)
Na* 24c¢ 0.375 0.5 0.25 0.333 0.009(5)
Mg 16a 0.50 0.50 0 1 0.008(1)
\& 24d 0.625 0.50 0.25 1 0.005(8)
o> 96h 0.039(7)  0.0492)  0.653(7) 1 0.009(6)
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Figure S1: The shift of Bragg peak with Sm3* concentration.
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Figure S2. The photoluminescence emission and excitation spectra of SNMV phosphor.
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Figure S3. The luminescence dependent decay time with Sm3* concentration.
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Figure S4 Plot of In (I/x) vs. In x of SNMV: Sm>" at various concentrations.
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Figure S5 Temperature-dependent Raman spectra of SNMV: 0.05 Sm** phosphor.
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Figure S6. The photoluminescence emission and excitation spectra of SNMV: 0.15 Eu®*

phosphor.
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Figure S7 Rietveld refinement pattern of SNMV: 0.15 Eu®".

Figure S8 Schematic illustration of latent fingerprint detection.



Figure S9 FE-SEM images of (a) SNMV: 0.15 Eu**, (b) SNMV, and (c) SNMV: 0.05 Sm**

phosphors.
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Figure S10 Grain size distribution in (a) SNMV: 0.15 Eu®*, (b) SNMV, and (c) SNMV: 0.05

Smd*
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Figure S11 The digital photographs of LFPs illuminated on various substrates- (al-a3)
highlighter, (b1-b3) CD and (c1-c3) under UV radiation of 365 nm using (1) SNMV: Eu’*", (2)

SNMYV, (3) SNMV: Sm** phosphors and (4) under daylight respectively.
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Figure S12 Visualization of smudged LFPs based on (a) SNMV: Eu**, (b) SNMV, (c) SNMV:

Sm** based LFPs on the glass slide under UV radiation of 365 nm and (d) under daylight.
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