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Interaction potential for gallenene on unreconstructed

Si(111) substrate
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Figure S1: Interaction potential for gallenene on unreconstructed Si(111) substrate calculated

with DFT.

Parameters for 7. calculations in gallenene

structure  k-mesh g-mesh wy, (K) A T, (K)
14, 28 x 20 28 x 20 63.4 1.51 7.3
40 32x32 16x16 91.5 1.07 7.1
10 21 x21  Tx7 82.3 0.91 4.9
27 24 x16 12x8 86.6 1.14 7.3




Band structure of gallenene
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Figure S2: Electronic band structures of gallenene structures (a) 40, (b) 144, and (c) 14,.
The inset in (b) shows the two bands that cross at the S point (rendered in the energy
window Ep 4+ 2 eV and only over 3/4 of the Brillouin zone for clarity), indicating presence
of a nodal line near the Fermi level.



Electronic density of states
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Figure S3: Electronic densities of states of gallenene structures (a) 40, (b) 144, and (c) 14a.



Gallenene structures 12 and 23
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Figure S4: Gallenene structures



Visualizations of unstable out-of-plane and in-plane phonon

modes

Figure S5: Visualization of the unstable out-of-plane phonon mode along I'-X direction in
Figure 3b of the main text.

Figure S6: Visualization of the unstable in-plane phonon mode along I'-J; direction in Fig-
ure 4b of the main text.



