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S1.Comparison between W8:H2:H6 and W8:H2:H6-2

Table S 1. LDA band gaps, GW band gaps, BSE energies and bindind energies (Eb) in 

W8:H2:H6 and W8:H2:H6-2 cases.

LDA(eV) GW(eV) BSE(eV) Eb(eV)

W8:H2:H6 1.12 3.49 1.74 1.75

W8:H2:H6-2 1.09 3.41 1.69 1.72

 Fig. S1 LDA and GW band structures for W8:H2:H6 and W8:H2:H6-2 cases.

Fig. S2 Exciton wavecuntion plots for W8:H:2:H6 and W8:H:2:H6-2 cases.
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S2.The effective width model in one-, two- and three-row H-

AGNRs

The order of the band gaps in some pristine AGNRs is listed below:
GapW5<GapW6<GapW2<GapW3<GapW4<GapW1

2.1 One-row H-AGNRs

1. For W8 serials:
W8:H(n) Segments Effective width segment (EW-

W(k))
W8:H2 W1,W6 EW-W6
W8:H4 W3,W4 EW-W3
W8:H6 W5,W2 EW-W5
The order of band gap is 
GapW8<GapW8:H6<GapW8:H2<GapW8:H4

2. For W9 serials:
W9:H(n) Segments Effective width segment 

(EW-W(k))
W9:H3 W2,W6 EW-W6
W9:H5 W4,W4 EW-W4
The order of band gap is 
GapW9<GapW9:H3<GapW9:H5

3. For W10 serials: 
W10:H(n) Segments Effective width segment 

(EW-W(k))
W10:H2 W1,W8 EW-W8
W10:H4 W3,W6 EW-W6
W10:H6 W5,W4 EW-W5
W10:H8 W7,W2 EW-W2

The order of band gap is 
GapW10:H2<GapW10:H6<GapW10:H4<GapW10:H8<GapW10,
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2.2 Two-row H-AGNRs

1. For W8 seials:
W8:H(n):H(m)    Segments Effective width segment (EW-W(k))

W8:H2:H4  W1,W1,W4 EW-W4
W8:H2:H6 W1,W2,W3 EW-W2

  W8:H4:H6       W1,W2,W3 EW-W2
The order of band gap is
GapW8:H2:H6≈GapW8:H4:H6<GapW8:H2:H4

2. For W9 serials:
(for symmetry, the structure of W9:H3:H5 is the same as W9:H5:H7)

W9:H(n):H(m)    Segments Effective width segment (EW-
W(k))

    W9:H3:H5   W1,W2,W4 EW-W2
    W9:H3:H7   W2,W2,W3 EW-W2

The order of band gap is
GapW9:H3:H7 ≈GapW9:H3:H5

3. For W10 serials:

W9:H(n):H(m)    Segments Effective width segment (EW-
W(k))

W10:H2:H4 W1,W1,W6 EW-W6
W10:H2:H6 W1,W3,W4 EW-W3
W10:H2:H8 W1,W2,W5 EW-W5
W10:H4:H6 W1,W3,W4 EW-W3
W10:H4:H8 W2,W3,W3 EW-W2
W10:H6:H8 W1,W2,W5 EW-W5

The order of band gap is
GapW10:H6:H8≈GapW10:H2:H8<GapW10:H2:H4<GapW10:H4:H8<GapW10:H2:H6 ≈GapW10:H4:H6
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2.3 Three-row H-AGNRs 

There is only one case for the W8 and W9 serials when the adsorption row number is 
three.

For W10 serials

W10:H(n):H(m):H(l)    Segments Effective width segment (EW-
W(k))

W10:H2:H4:H6 W1,W1,W1,W4 EW-W4
W10:H2:H4:H8 W1,W1,W2,W3 EW-W2
W10:H2:H6:H8 W1,W1,W2,W3 EW-W2
W10:H4:H6:H8 W1,W1,W2,W3 EW-W2

The order of band gap is
GapW10:H2:H4:H8≈GapW10:H2:H6:H8≈GapW10:H4:H6:H8<GapW10:H2:H4:H6

S3.Electron wavefunction plot for all the cases

Fig. S3.VBM/CBM plot for the one-row H-AGNRs with an isovalue of 0.1 eV/Å3
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Fig. S4.VBM/CBM plot for the two-row H-AGNRs with an isovalue of 0.1 eV/Å3

Fig. S5.VBM/CBM plot for the three-row H-AGNRs with an isovalue of 0.1 eV/Å3
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S4.Soft wall in the H-AGNRS

Fig. S6. VBM/CBM plot for W10:H2:H6 case with an isovalue of 0.05 eV/Å3


