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Computational details

Basis functions of Cn used in the X2C-AU/PBEO calculations

Cn: (32s29p20d13f3glh)/[28s24p16d10f3glh]
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In the contact density calculations, the s- and p-functions are decontracted and are
supplemented by two steep s-functions («x=424285762.33, 200225782.68) and two steep p-
functions (a=193370401.96, 111623241.44).

Active spinors (orbitals) in coupled-cluster calculations

SOECP/CCSD(T) by CFour
Spinors from Cn 6s6p6d7s and F 2s2p are correlated.

SOECP/FS-CCSD by DIRAC

The active spinors are taken from O 2s2p (O and O;”), F 2s2p (F and CnF’) and Cn 6d7s (Cn).

The complete basis set (CBS) limit

The SOECP/CCSD(T)/CBS energies were estimated by SOECP/CCSD(T)/VTZ and SOECP/
CCSD(T)/VQZ energies through



E, X°—EY?
CBS — x3_Y3
with X, Y = 3, 4.

LOBA

The formal oxidation states of Cn in CnF. (n = 1, 2, 4, and 6) were estimated by localized
orbital bonding analysis (LOBA) at the spin-free X2C-AU/PBEQ level. In the orbital localization,
some missing parameters of Cn were taken from Hg. The default threshold of 50% was taken
for LOBA. The computed oxidation states are +n for Cn and -1 for F.



Optimized Cartesian coordinates
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Harmonic vibrational frequencies at the X2C-AU/PBEO level

Species Symm. ZPE Harmonic frequencies
(kcal/mol) | (cm™)
F, Den 1.57 1100 (o)
*CnFs (TS1) | Ci(Ca) 6.79 380i, 67, 93, 170, 210, 220, 240, 244, 253, 259, 376,
615, 641, 669, 691
**CnFs (TS2) Dan 5.68 57i(aw), 23(ew), 40(eq), 57(az), 167(bi), 212(buw),
242(ax), 248(ey), 640(bz), 659(a1s), 687(eu)

See Table 3 in the text about harmonic vibrational frequencies of “*CnF, **CnF, **CnF. and
285
CnFe.



Effective contact densities of Cn in fluorides

The effective contact densities are computed at the optimized geometries by X2C-AU/PBEO,
and a root-mean-square charge radius of 6.07 fm is used for the Cn nucleus. For sf-X2C-
AU/CCSD(T), only valence electrons in Cn 6d7s and F 2s2p are correlated. The total density is

given for the Cn atom and the density differences for molecules. Unit: bohr™,

xf-X2C-AU/PBEO X2C-AU/PBEO | sf-X2C-AU/CCSD(T)
Cn 28657175 29879227 28999920
CnF -124 -34 -144
CnF. -414 -304 -421
CnF4 -760 -604 -753
CnFs -970 -782 -933




