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Table S2: Adiabatic excitation energies ∆Eadia (eV), vertical emission energies ∆Eem (eV) and static dipole
moments µ (Debye) of low-lying electronic states of ACRSA (def-SV(P) basis set) in vacuum.

State Character Excitation ∆Eadia ∆Eem µ

11A1 (0.96) GS 0.00 — 5.46
11A2 ANT (0.79) nO → π∗

L 3.12 2.76 2.13
21A2 CT (0.80) πH → π∗

L 3.14 3.04 19.60
11B1 CT / ANT (0.72) πH−1 → π∗

L 3.87 3.67 10.62
21A1 ACR (0.72) πH → π∗

L+4 4.02 3.88 6.83
11B2 ACR / CT* (0.71) πH → π∗

L+1 4.07 3.79 2.74
13A2 ANT (0.81) nO → π∗

L 2.96 2.57 1.98
23A2 CT / ANT (0.59) πH → π∗

L (0.25) nO → π∗
L 3.13 2.93 14.94

13B2 ACR/CT (0.65) πH → π∗
L+1 3.14 2.93 7.00

13A1 ANT (0.82) πH−6 → π∗
L 3.24 2.12 3.48

13B1 ACR/CT (0.38) πH−4 → π∗
L (0.31) πH−1 → π∗

L 3.34 3.11 6.97

a: ANT = local excitation on the anthracenone moiety
b: CT = charge transfer from acridine to anthracenone
c: ACR = local excitation on the acridine moiety
d: CT* = charge transfer from acridine to the phenyl ring
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Table S3: Important spin–orbit coupling matrix elementsa (cm−1) of DFT/MRCI wave functions (def-
SV(P) basis set, tight) at various molecular geometries.

Geometry
GS 1CT 3CT 1(nπ∗) 3(nπ∗)

〈13A2|ĤSO z|11A1〉 –34.03 –21.47 –23.01 –44.64 –44.98

〈23A2|ĤSO z|11A1〉 25.38 –37.80 36.93 6.52 6.44

〈13A1|ĤSO z|11A2〉 –15.98 –11.51 12.33 43.70 –44.25

〈13A1|ĤSO z|21A2〉 –23.68 –33.51 –33.39 –3.51 –3.40

〈13B1|ĤSO x|11A2〉 – 0.80 –0.53 –0.55 –1.20 –1.20

〈13B1|ĤSO x|21A2〉 1.10 1.26 1.25 –0.02 –0.00

〈13B2|ĤSO y|11A2〉 0.61 0.66 –0.67 –0.13 –0.12

〈13B2|ĤSO y|21A2〉 0.32 –0.15 –0.17 –0.74 –0.73

〈13A2|ĤSO z|13A1〉 –23.08 –19.07 20.32 42.63 43.19

〈23A2|ĤSO z|13A1〉 16.61 28.41 –27.73 –3.19 –3.12

〈13B1|ĤSO x|13A2〉 1.27 –0.89 0.94 1.27 –1.27

〈13B1|ĤSO x|23A2〉 –0.73 1.16 –1.13 0.04 –0.02

〈13B2|ĤSO y|13A2〉 0.37 –0.56 –0.55 0.03 0.03

〈13B2|ĤSO y|23A2〉 0.60 –0.40 –0.43 0.76 0.76

a: The imaginary unit i has been omitted.
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Figure S1: Most relevant Kohn-Sham BH-LYP MOs at the ground-state geometry in vacuum. They can
be grouped into three categories: (1) MOs that are localized on the anthracenone moiety (nO, πH−6, πH−3,
π∗
L); (2) MOs that are localized on the acridine moiety (πH−2, πH, π∗

L+4); (3) MOs that are delocalized
(πH−5, πH−4, πH−1, π

∗
L+1,π

∗
L+2).

(a) nO (b) πH−6 (c) πH−5 (d) πH−4

(e) πH−3 (f) πH−2 (g) πH−1 (h) πH

(i) π∗
L (j) π∗

L+1 (k) π∗
L+3 (l) π∗

L+4
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Figure S2: Adiabatic and nonadiabatic 1D potential energy cuts through the distortion coordinates qi
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Adiabatic potentials q13
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Figure S3: Excited wave packet evolution of ACRSA in vacuum, toluene and acetonitrile.

0 20 40 60 80 100

t (ps)

0

0.2

0.4

0.6

0.8

1

P
op

u
la
ti
on

c.t.
/

1(ππ∗)
ant.

/

1(nπ∗)
c.t.

/

3(ππ∗)

ant.
/

3(nπ∗)
acr.

/

3(ππ∗)
ant.

/

3(ππ∗)

(a) Vacuum

0 20 40 60 80 100

t (ps)

0

0.2

0.4

0.6

0.8

1

P
op

u
la
ti
on

c.t.
/

1(ππ∗)
ant.

/

1(nπ∗)
c.t.

/

3(ππ∗)

ant.
/

3(nπ∗)
acr.

/

3(ππ∗)
ant.

/

3(ππ∗)

(b) Toluene

S13



0 50 100 150 200 250

t (ps)

0

0.2

0.4

0.6

0.8

1

P
op

u
la
ti
on

c.t.
/

1(ππ∗)
ant.

/

1(nπ∗)
c.t.

/

3(ππ∗)

ant.
/

3(nπ∗)
acr.

/

3(ππ∗)
ant.

/

3(ππ∗)

(c) Acetonitrile

S14


