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Table S1. Mass-to-charge ratios (m/z) and maximum intensities (I, background noise,
integrated from m/z-0.5 to m/z+0.5) of TPD peaks (between 50 and 300 K and m/z < 106)
observed by the PI-ReTOF-MS approach (using 9.60 eV photons) upon evaporation of

irradiated silane — carbon monoxide ices.

SiH, - *c%0o SiH, - *c®o
m/z Carrier m/z Carrier
28 23 Bgj* 28 18 Zgj*
29 21 2gj* 2 Bgjy*a 29 21 Zgj+
30 13 ¥gj* 2 DgjH* 2 BgjH,* 30 11 ¥gj* 2 Bgjp*
31 4 SOSiH+,a ZQSiHZ+,a ZSSiH3+a
45 3 HCO' (?)
72 65 H,*®Si(H)CCO 74 56  Hy*%si(H)CcC®o
73 4  H°Si(H)CCo 75 4  HPSi(H)Cc®o
74 2 H5*Si(H)Ccco 76 2 HSi(H)cc®o
92 2 2SiHg" 92 35
93 11 %Si,2SiH," 93 3
94 2 25i%Si,Hg", S0, SiHg" 94 2
102 13 metastable from SisHy™
103 2 metastable from SisH;o*°
104 6 metastable from SisH;o*° 104 11  metastable from SisHyo™
105 2 metastable from SisH;o*°

SiH, - ®¥c™0 SiD, - 2C*0
m/z Carrier m/z Carrier
28 21 gj* 28 25 Bgj*
29 20 2gjt2Bgjy* 30 31 ¥gj*aAgjp*a
30 15 %0gj* 2 PgjH* 2 BgjH,* 32 17 ¥siD*? &sip,*?
31 6 °SiH*2%SiH," ? #sjH," 34 3 %giD, 2 %siD,"
59 4 2
74 75  H28si(H)ckco 76 65 Dy*%si(D)CCO
75 5  H2°Si(H) B®c®co 77 5 D4*°Si(D)CCO
76 5  H5Si(H) B®c®co 78 3 D5Si(D)CCOo
92 35 2SjHg" 100 12 %Sj,Dg"
93 5 2gj,2SiHg" 101 2 2giDg
94 2 25i®si,Hg", 2Si,SiHg"
104 13 metastable from SisHyo* °
105 5 metastable from SisHyo*°

From multiphoton fragmentation of Si(H/D)," ions or (Si(H/D),)," clusters.
®Mass unresolved peaks due to Si(H/D), loss in the refrectron region.



Table S2. Cartesian geometries (in Angstrom) of the singlet SiC,OH,4 isomers (see Fig. 3) and
the transition structure (and MSX, see Fig. 5) as obtained at the B3LYP/cc-pVTZ level of

theory.
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Figure S1. (a) IRC path of the C,0 + SiH; — HCCO + SiHj3 reaction on the triplet potential
energy surface as obtained at the B3LYP/cc-pVTZ level of theory. (b) Energy difference of
the lowest energy singlet and triplet surfaces in the vicinity of the transition structure, along

the (B3LYP/cc-pVTZ) IRC path as obtained at the fc CCSD(T)/cc-pVTZ + harmonic
B3LYP/cc-pVTZ ZPVE level of theory.



