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Fig. S1. Rietveld refinement of XRD pattern for SSMS sample.
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Fig. S2. Elemental mapping of (a) element Sn, (b) element S, (c) element Mn, (d) element Se,
and (d) all the constituent elements of SSMS heterostructure sample.
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Fig. S3: Calculation of (a) indirect bandgap of SS, (b) indirect bandgap of MS, and (c) indirect
bandgap of SSMS heterostructure respectively.
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Fig S4: Comparative plot of the light and dark current of (a) SS sample, (b) MS sample, and

MS
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(c) SSMS heterostructure sample.
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Fig. S5: (a) AC conductivity at different temperatures as a function of frequency. (b) AC

conductivity’s temperature response when the frequency is changed of SSMS heterostructure

sample.
1.2x10° - (a) 3 6x10* - T=100°C (b) a— Exp. data
. e o = Fitted data
1.0x10° - o
—a=— Exp. data ' "
—~ 8.0x10% } e Fitted data : E B
£ ] S
.g " o
= 6.0x10° _,-' R 4x10%
N /
4.0x10° |
3x10° | Q]
2.0x10° | Hﬂ
00 1 1 1 1 2)(104 1 1 L 1
0.0 2.0x10° 4.0x10° 6.0x10° 8.0x10° 1.0x10° 5.0x10* 1.0x10° 1.5x10° 2.0x10%
Z' (ohm) Z' (ohm)

Fig. S6: Cole—Cole plot of SSMS sample sintered at different sintering temperatures (a) T =RT
(b) 100 °C. The equivalent circuit configuration (Q(RQ))) is shown in the inset figures.

S6



Samples Sn (At%) Mn (At%) S (At%) Se (At%) Total
SS 38.4 - 61.6 - 100
MS - 65.2 - 34.8 100
SSMS 271 28.3 194 25.2 100

Table S1: Atomic percentage of constituent elements.
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