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Table S1. Different density functionals (PBE, PBEO, PW91, B3I'YP, HSEO6) test the energy band
gap values of bulk hexagonal boron nitride (h-BN) and sphalerite boron nitride (c-BN) and

compare with the experimental values (in eV).

PBE PBEO PWO1 B3LYP HSEO06 Experimental

h-BN 427 6.06 4.30 5.57 5.30 5.97054

c-BN 4.46 6.48 4.50 6.51 5.70 6.10055
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Table S2. Energy differences (AEst) between the S; and T, states based on the adiabatic
excitation energy; the excitation energy (Esi1) and emission wavelengths (/ex) of the S; state

calculate at different density functionals.

B3LYP PBEO BMK MO06-2X MO06-HF HSE06 CAM-B3LYP

AEgr/ eV 0.23 0.25 0.21 0.20 0.22 0.25 0.25
Es,/ eV 2.40 2.56 4.07 2.80 2.99 2.54 2.82
e N 516.47 485.21 304.37  442.10 413.73  488.38 439.70
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Table S3. Overlap of the hole and electron wave functions (Sr), the distance between the hole and
the electron centroid (Ar), and the index (t) of the degree of separation between holes and

electrons of six clusters in S; and T, state of six kind of Fullerene-like clusters.

S, state T, state
Sr/a.u. Ar/A t/A Sr/a.u. Ar/A t/A
B1oNy 0.37 1.52 0.26 0.37 1.51 0.32
B24N2y 0.39 1.50 0.32 0.39 1.49 0.13
BasNas 0.39 1.68 0.51 0.38 1.66 0.35
B1oP12 0.52 0.004 —2.01 0.54 0.74 —1.26
AlpNg, 0.35 2.33 0.56 0.35 1.41 0.03
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Fig. S1. The minimum root mean square deviation (RMSD) and corresponding RMSD value (in A)
of (a) between Sy and S; state, the Sg state and S; state structures are represented by red and blue
atoms, respectively; (b) RMSD and corresponding RMSD value (in A)between S, and T states
geometries for B;oN12, B2gNaa, BasNas, B12P12, Al1aNgo and GagoNy, clusters; the S, state and Ty

state structures are represented by red and blue atoms, respectively.

5 < ==
=
0F L o I A——
@, Total —— Total Total | P Total Total
> 5l B B F’ N N
- N i N - Al Ga
2
wi =
10F - L
15 ? B12N12 B24N24 B3esN3s B12P12 Al12N12 Ga1z2N12
PDOS (a.u.)

K S2 RE GRS KM BT A% ERK
Fig. S2. Partial density of states (PDOS) diagram of fullerene-like clusters in their Sy state.
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Fig. S3. Density of states (DOS) diagram of fullerene-like clusters in their S;state. The
HOMO-LUMO gap is given for each cluster.
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Fig. S4. Emission spectra of fullerene-like clusters in hexane solvent.
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