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Figure S1. The ground state structures of neutral YSi, (n=1-5) and their anions
obtained at mPW2PLYP level. Bond distances are in A. “SDD” indicates that the
structural parameters are obtained with SDD basis set for Y atoms, while “All”
indicates that the structural parameters are obtained with all-electron TZP basis set for
Y atoms. The basis set for Si atoms is cc-pVTZ. The fifteen SDD Y-Si bond distances
are averagely longer than those of all-electron TZP basis set by 0.021 A,



“r L U7 0, S0 G4 oy B,

6al (Cs)  6a2(Cy) 6a3(C)  Tal(Cy) 7a2 (C; 7a3(c) ~ Tad(C)  TaS(C)
(0.00) (0.42) (0.60) (0.00) (0.03) (0.06) (0.09) (0.10)

Rl gl L

8al (G5) 8a2(Cy)  8a3(C)  8a4(Cy) 8a5 (C 826 (C,) 9al(Cy)  932(Cs)
(0.00) (0.09) (0.19) 0.36) (;4 i) ) (; y ;) 2) (; o0 w0
B Wnty a2 R o
923 (C 94 (C,) 10al (C,) 10a2 (Cy) 10a3 (C;) 10a4 (Cy) 10a5 (Cy)

(;' 39() ) (0.58) ©00) (0.13) (0.43) (045  (0.60) (0.00)
ﬁ % @ 115 (Cy) 12a1 (D) 12a2(C) 12a3(c) 124(C)
11a2 (c) 11a3(Cy)  11ad (C 0.47)

046 v 059) 065 (0.82) (0.00) (0.17) (0.40)
Y,
12a5 (Cy) 13a1 (C; 1322 (C))  13a3(C)) 13a4 (C 14a1(C;)  14a2(Gy)
(109) 00 00y 0w 0sn e ) O @
14a3 (Cy) 14a5 (D) 15a1 (C,) 1522 (C,)  15a3(Cy)  16al (Dy,) 16a2 (D2,)
(0.40) (1.10) (0.00) (0.40) (0.92) (0.000  (0.70)

16a3 (Cy) 1624 (D) 17al(C,) 17a2(Cs) 17a3 (Cy) 1724 (Cp) 18al (Cy,) 18a2 (Cy)
(0.76) 0.91) (0.00) (0.09) (0.20) (0.35) (0.00) (0.43)
1843 (D,) 19a1 (Cy) 1922 (Cy) 20al (I;)

0.71) (0.00) 0.14) (0.00)

Figure S2. Low-lying isomers of anion YSi, (n=6-20) clusters, point group and
relative energy (in eV).



oy D7 Gty Gy N A

6n1(Cy) 6n2(C;%A)  6n3(C,2A") Tl(C)  Tm2(Cy)  Tm3(C nd () TS (Cy)

(0.00) (0.65) (0.67) (0.00) (0.02) (. 11) 0.27) (0.35)
sn2(Cc;)  Sm3(C)  8nd(Cy 8n5 (G, 8n6 (Cy) Il (C)  9n2(Cy)
(0.07) (0.08) 0.11) (. 17) (0.20) (. 00) (0.02)

1005 (C,)
10n1(C,) 10n2(Cy) 10n3 (C) 10n4 (Cy)
93 (C;,) 94 (C) IS(CY 0.25 (0.47) (1.00)
(0.05) ’ 0.15) (0.44) (0.00) (0.10) (0.25)
2n1 (Cy) 1202 (C)) 1203 (C))
1nl(C) 1n2(C) 13 (¢ 14 (G 1n5 (Cy) 1 | ’
(0.00) (0.11) ' (0.23) (0.56) (0.74) (0.00) (0.10) (0.14)
12n4 (D) 205(C)  13a1(cy 1302(C) 1303(C)  13nd(C)  1B3a5(Cy  14nl1(C,
0.19) 1.37) 0.00) (025  (0.26) (0.48) (0.53) (0.00)

14n4 (C3)  14n5(Cy) 14n6(Cy) 15n1(C)  15n2(Cy,) 1503 (6
) (0.53) (1.55) (1.76) (0.00) (0.89) (1.43)

BaW o
\.»‘

16n1 (Dy) 16n2 (C;)  16n3 (Cy) 16n4 (D,) 1701 (C,) 1702(C)  173(Cy)  17n4 (C,)
(0.00) 0.21) 0.71) 0.97) (0.00) (0.05) 0.13) (0.18)

n
(0.21) 0.3

18n1 (C,,) 18n2 (C,) 1803 (Dy) 1901 (Cy) 19n2 (Cy) 20n (Cyp)
(0.00) (0.56) (0.83) (0.00) (0.45) (0.00)

Figure S3. Low-lying isomers of neutral YSi, (n=6-20) clusters, point group and
relative energy (in eV).
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Figure S4. Photoelectron spectra of YSiys taken from Reference 2. Black arrow

pointed to the original AEA and red dashed line pointed to the new AEA.



