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I. MOLECULAR GEOMETRIES

In H20 the H-O-H bond angle is chosen to be 104.5°
and the O-H bond length is 0.96A. In CH>0O the H-C-H
bond angle is 116°, and the C-H and C-O bond length
are 1.11A and 1.21A respectively. In LiH the bond length
is 1.6 A, and the He-Be separation is 3.5A. The geometry

4
E6AﬂgStf°m5 of the NH3-F5 dimer is shown in Figure S1.
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FIG. S1. Geometry of the NH3-F5 dimer. The N-H bond

length and H‘N‘H bond angle is 1.024 and 106.2°. The F The absolute excitation energies studied in this work
bond length is 1.43A. is shown in Table I, II, III, and IV.

II. ABSOLUTE EXCITATION ENERGIES



TABLE I. Excitation energies of DF-ESMF and EOM-CCSD
for the system studied in eV. Note that the BHHLYP exci-
tation energy of LiHl *(¢ — o*) state is from the single-CSF
formalism, and the corresponding excitation energy is 3.07eV
if the multi-CSF formalism is used.

LDA B3LYP BHHLYP EOM-CCSD

H,O '(n—7%)  9.07 8.66 8.26 8.07
H20 3(n—7*) 823 7.86 7.50 7.39
LiH (o = o*) 462 4.23 3.60 3.47
LiH 3(c — o*) 447 4.2 3.50 3.09
CH,0 *(n— 7*) 4.57 4.51 4.13 4.13
CH20 ®(n— 7*) 3.85 3.86 3.57 3.64
CH,O *(m — 7*) 9.94 9.71 8.93 10.08
CO Y(m — 7¥) 7.13  6.17 4.86 5.49
NH;-F2 10.59 10.12 9.03 9.29
Ne 2s—3s 42.16 43.24  44.56 47.30
Ne 2p—3p 22.36 21.69  20.79 20.04

TABLE II. Excitation energies of TDDFT for the system
studied in eV.

LDA B3LYP BHHLYP wB97X

H.O "(n— %) 734 7.54 8.14 N/A
H20 *(n—7*)  6.70 6.82 7.36 N/A
LiH '(c - o*) 316 3.34 3.65 N/A
LiH 3(c — o*) 264 2.74 3.00 N/A
CH20 '(n— 7*) 3.81 4.02 4.18 N/A
CH20 *(n— 7*) 3.13  3.29 3.43 N/A
CH.0 '(w — ) 923 9.63  10.12 N/A
CO Y(m — 7) 552  5.21 4.99 N/A
NH3-F 0.00 1.88 5.32 5.84

Ne 25—3s 39.09 41.23  44.36 41.95

Ne 2p—3p 17.78 1827  19.60 N/A

TABLE III. Excitation energies of ROKS for the system stud-
ied in eV.

LDA B3LYP BHHLYP wB97X

H20 T(n— 7*) 815 7.82 7.79 N/A
LiH (0 — 0*) 348 3.41 3.37 N/A
CH20 '(n— 7*) 3.94 3.79 3.68 N/A
NH;-F, 3.80 3.77 4.04 4.06

TABLE IV. Excitation energies of ASCF-DFT for the system
studied in eV.

LDA B3LYP BHHLYP wB97X

CH.O '(r — 7*) 9.38 9.55 8.03 N/A
CO Y(r — 7) 5.64 3.26 0.00 N/A
NH3-F 9.45 9.06 8.38 9.10
Ne 25—3s 41.18 42.57  44.36 43.15

Ne 2p—3p 20.31 19.73  19.58 N/A




