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1 Optimized Geometries

Structures discussed in this paper following VASP’s POSCAR format.S!

1.1.1 2L structure

2L_gtC6NI9H3 _optimized_with_C14_HSE06D2_8Angstroms_Vac_added
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1.1.2 1L structure
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1.2 gt-C3N,, Corrugated

1.2.1 2L
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1.3 gt-C3Ny, Flat

1.3.1 Bulk

Structure
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2 Convergence of GW results with various settings

2.1 Periodic Systems

GoWy computations have been used to check the technical convergence. Table S1 demon-

strates a good convergence of the optical gap for a cutoff of 100 eV for the GW computations.
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Table S1: Column 1: Total number of bands considered. Column 2: Number
of virtual orbitals included in the GW computation. Column 3 and 4: Number
of valence and virtual orbitals used to solve the BSE equation for the studied
systems. Column 5 and 6: Optical gap for a cutoff of 100 eV and 150 €V for the
GW computations; the value in parenthesis is obtained with a cutoff of 200 eV.
“cor.” is short for “corrugated.”

# GW Virt. Val. Virt. Egrt Egrt
Bands Orb. Orb. Orb. 100 eV 150 eV
3D flat gt-C3N, 80 8 4 4 2.14 2.18
2L flat gt-C4N, 80 8 4 6 2.05 2.09
1L flat ¢t-C4N, 48 8 2 4 2.02 2.07
3D corr. gt-C3Ny 240 24 26 18 3.42 3.14 (3.15)
2L corr. gt-C3N, 240 24 22 14 3.06 3.07
1L corr. gt-C3N, 128 16 11 10 3.03 3.04
3D gt-C4NyH, 184 20 20 16 3.86 3.89
2L gt-C4NgH, 192 24 14 16 3.80 3.83
1L gt-C4NyH, 96 12 7 7 3.86 3.90
* !
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Figure S1:

K-points in Periodic Directions

GoWj based on PBE orbitals are used to reduce the computational cost.
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Figure S2: scGW@QHSE Band-gaps for 2L, flat gi-C;N,as a function of the interlayer dis-
tance. The bulk corresponds to the smallest distance considered, while 8 A is the distance
we used for all other systems as well.

Table S2: Column 1: Total number of bands considered. Column 2: Number of
virtual orbitals included in the GW computation. All computations refer to a
3x3x1 K-point mesh and a cutoff energy of 100 €V for the GW operators and
GoW, computations based on PBE orbitals.

System #Bands GW Virt. Orb.  Val. Orb. Virt. Orb. E*
3D flat gt-C3N, 80 8 4 4 2.12
3D flat ¢gt-C3N, 96 8 4 4 2.10
3D flat gt-C,N, | 80 16 4 4 2.14
2L flat gt-C4N, 80 8 4 6 2.01
2L flat ¢t-C4N, 96 8 4 6 2.04
oL flat gt-C;N, | 80 16 4 6 2.05
1L flat gt-C3N, 48 8 2 4 1.98
1L flat gt-C3N, 64 8 2 4 2.02
IL flat gt-CyN, | 48 16 2 4 2.02
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Figure S3: K-point convergence of the optical and electronic gap for CNs. The single layer
systems and GoW based on PBE orbitals are used to reduce the computational cost.
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2.2 Molecules
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Figure S4: Lowest lying excitation energies (i.e., optical gaps) for the molecules investigated.
The excitation energies of various computational levels are plotted against the reference
theoretical level. "S" stands for a "small" basis set/standard numerical settings, while "L"
stands for a "large" basis set/improved numerical settings. For EOM-CCSD we estimate
(indicated by the asterisk) the effect of increasing the basis set: EOM-CCSD/L*<=EOM-
CCSD/ce-pVDZ - TD-B2PLYP /cc-pVDZ + TD-B2PLYP /def2-TZVP. Details for BSE/GW

computations are given in Table S3.
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Table S3: Column 1: Total number of bands considered. Column 2: Number of
virtual orbitals included in the scGW computation. Column 3 and 5: Orbitals
included in the BSE computation. All computations are performed at the I
point with a plane-wave cutoff of 400 eV and are based on HSE orbitals.

System | #Bands GW Virt. Orb.  Val. Orb. Virt. Orb.  EZ  E%
S: 100 eV cutoff for GW
heptazine ¢t-C3N, 80 9 10 15 8.27 3.30
melem gt-C3N, 138 32 13 13 7.3 482
triazine gt-C3N, 64 17 12 16 10.03 5.15
melamine ¢gt-C3N, 96 24 8 13 8.06 5.07
melam ¢t-C3N, 128 20 15 20 7.78  5.25
L: 150 eV cutoff for GW
heptazine ¢t-C3N, 160 49 10 15 7.85 3.15
melem gt-C5N, 272 170 13 13 7.30 4.83
triazine gt-C43N, 192 113 12 16 9.84 4.90
melamine ¢gt-C3N, 192 120 8 13 7.99 5.06
melam ¢t-C43N, 256 148 15 22 7.96 5.15
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3 Optical Spectra
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Figure S5: Real dielectric function for different methods and systems.
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Figure S7: Absorption spectra for different methods and systems. A Gaussian broadening
of 0.1 eV has been applied.
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