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Table S1 The relative energies and vertical detachment energies (VDEs) of C,S™ (n = 2-4) calculated
from the B3LYP/6-311+G(3d) and CCSD(T)/aug-cc-pVTZ level of theory.

AE(eV) VDE(eV)
Isomer Stat Sym. B3LYP B3LYP
e . CCSD(T) . CCSD(T)P
2A M G, 0.00 0.00 2.79 2.81
S C, 2.70 2.76 0.80 0.63
CS™ 3A A" G 0.00 0.00 1.85 1.62
3B 2B, G 0.56 0.40 2.74 2.48
3C YA G 2.30 2.36 1.89 1.79
CS 4A M C, 0.0 0.00 3.26 3.37
4B B, G, 134 1.20 3.24 3.01
4C A" G, 1.87 1.58 3.66 3.48

a2 B3LYP with 6-311+G(3d) basis set.
b CCSD(T) with aug-cc-pVTZ basis set.



Table S2 Cartesian coordinates for stable isomers of C,S™and C,S,™ (n = 2-7) clusters.
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Table S3 Harmonic vibrational frequencies (cm™') and infrared intensities (km/mol) (in parentheses) of
the most stable isomers of C,S (n = 2-7) at the B3LYP/6-311+G(3d) level of theory. The frequencies

labeled in bold are © modes.

clusters Vibrational frequency (Infrared intensiy)
CS (X)) 1714(48); 862(13); 276(7)
CS (1Y 2127(1598); 1562(67); 739(12); 493(0); 160(4).

C,S(YT)  2098(44); 1801(541); 1221 (3); 611 (6); 500(0); 319(6); 127(5).

CsS (1Y) 2219(4150); 2073(0); 1649(635); 1088(76); 579(3); 542(6);
456(0); 213(5); 85(3).

CeS (BY7)  2113(68); 2074(1518); 1827(13); 1405(272); 936(29); 560(0);
475(4); 469(0); 338(1); 183(6); 70(3).

C,S (T4 2215(513); 2191(5737); 1996(3131); 1705(147); 1281(263); 853(87);
594(5); 530(0); 441(0); 430(3); 244(2); 138(4); 52(2).



Table S4 Harmonic vibrational frequencies (cm™') and infrared intensities (km/mol) (in parentheses) of

the most stable isomers of C,S, (n = 2-7) at the B3LYP/ B3LYP/6-311+G(3d) level of theory. The

frequencies labeled in bold are m modes.

clusters

Vibrational frequency (Infrared intensiy)

Czsz (3Zg_)
CiSy (')

CiS: (X))

CsSy (126

Casz (3Zg_)

1958(0); 1182(132); 553(0); 420(0); 176(1).
2153(3166); 1713(0); 1037(353); 505(0); 501(0); 415(0); 98(0).

2116(0); 1927(845); 1411(0); 883(156); 511(0); 440(0); 425(1);
252(0); 79(0).

2191(6176); 2117(0); 1726(1646); 1276(0); 807(273); 562(2); 474(0);
417(1); 404(0); 165(0); 54(0).

2111(2051); 2089(0); 1910(0); 1521(635); 1118(0); 721(159); 552(0);
486(0); 421(0); 365(0); 293(1); 138(0); 46(0).

C5S,(1%,7) 2215(0); 2162(6267); 2024(7163); 1762(0); 1399(1098); 1031(0); 670(233);

586(3); 528(0); 459(1); 417(0); 339(0); 209(0): 104(0): 35(0).
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