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FigS1. (a) Variation of the total energy of monolayer T-phase RuSe> with time during AIMD simulation at 50

K; (b) phonon spectrum of monolayer T-phase RuSe:.

(a)

=582

—-584

—586

Energy(eV)

4

5

Tim-e(ps)

(b)

= i

N i ;

) —

e S

S

= :

Q N

: =

AN

S A7\

2 / // .\\ \ />
// \\\“ 1/

Kl S2 (a)AIMD il 300 K i T'#H #. 2 RuSe. & REEFEI 8] (384 (b)THH #. 2 RuSe: &

Tl

FigS2. (a) Variation of the total energy of monolayer 7'-phase RuSe2 with time during

AIMD simulation at 300 K; (b) phonon spectrum of monolayer 7'-phase RuSe:.
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Fig.S3. Band structure diagram of monolayer H-phase RuSe:.
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Fig.S4. Band structure diagram of 7"-phase RuSez, from left to right, represents the calculation results of Uer=0 eV,

2

r R r

Ue=4.6 eV, and HSE.
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Fig.SS. Band structure diagram of 7""-phase RuSez, from left to right, represents the calculation results of Uen=0
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Table S1. Atomic positions of the two distortion phases of monolayer RuSe2 obtained from our calculations, the

values given here are represented in the form of fractional coordinates, the lattice parameter along the z-axis is taken

as 20 A.
Phase Site Wyckoff symbol X y z

Ru 2e 0.304 0.750 0.501

Ruz 2e 0.695 0.250 0.498

) Sei 2e 0.591 0.750 0.416

d Sez 2e 0.408 0.250 0.583
Ses 2e 0.089 0.250 0.436

Ses 2e 0.910 0.750 0.563

Ru Af 0.492 0.386 0.234

Ruz 4f 0.507 0.613 0.765

Rus 4f 0.507 0.886 0.765

Rua Af 0.492 0.113 0.234

Rus 2e 0.494 0.250 0.826

Rus 2e 0.505 0.750 0.173

Sei 4f 0.434 0.425 0.608

Sez 4f 0.565 0.574 0.391

. Ses Af 0.565 0.925 0.391

! Ses 4f 0.434 0.074 0.608
Ses 4f 0.428 0.921 0.069

Ses 4f 0.571 0.078 0.930

Ser 4f 0.571 0.421 0.930

Ses 4f 0.428 0.578 0.069

Seo 2e 0.403 0.250 0.098

Se1o 2e 0.596 0.750 0.901

Sen 2e 0.565 0.250 0.461

Seiz 2e 0.434 0.750 0.538
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