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Table.S1The convergence tests for the electron-phonon coupling.

Materials k- point grid g- point grid A Materials k- point grid g- point grid A
16x16x1 8x8x1 0.77 16x16x1 8x8x1 1.44
(MoSSe)q-Li 20x20x1 10x10x1 0.84 (WSSe)s2-Ca 20x20x1 10x10x1 1.48
24x24x1 12x12x1 0.84 24x24x1 12x12x1 1.48
16x16x1 8x8x1 0.47 16x16x1 8x8x1 1.64
(MoSSe)2-Na 20x20x1 10x10x1 0.51 (WSSe)o-K 20x20x1 10x10x1 1.69
24x24x1 12x12x1 0.51 24x24x1 12x12x1 1.69
16x16x1 8x8x1 0.53 16x16x1 8x8x1 1.63
(MoSSe)o-Mg 20x20x1 10x10x1 0.56 (WSSe)q-Sr 20x20x1 10x10x1 1.68
24x24x1 12x12x1 0.56 24x24x1 12x12x1 1.68
16x16x1 8x8x1 0.85 16x16x1 8x8x1 0.93
(MoSSe)s-Ca 20x20x1 10x10x1 0.92 | MoSSe-Li-WSSe 20x20x1 10x10x1 0.98
24x24x1 12x12x1 0.92 24x24x1 12x12x1 0.98
16x16x1 8x8x1 1.01 16x16x1 8x8x1 0.88
(MoSSe)o-K 20x20x1 10x10x1 1.05 | MoSSe-Na-WSSe 20x20x1 10x10x1 0.91
24x24x1 12x12x1 1.05 24x24x1 12x12x1 0.91
16x16x1 8x8x1 0.99 16x16x1 8x8x1 0.55
(MoSSe)s-Sr 20x20x1 10x10x1 1.04 | MoSSe-Mg-WSSe 20x20x1 10x10x1 0.57
24x24x1 12x12x1 1.04 24x24x1 12x12x1 0.57
16x16x1 8x8x1 0.69 16x16x1 8x8x1 1.93
(WSSe)2-Li 20x20x1 10x10x1 0.74 | MoSSe-Ca-WSSe 20x20x1 10x10x1 1.98
24x24x1 12x12x1 0.74 24x24x1 12x12x1 1.98
16x16x1 8x8x1 0.52 16x16x1 8x8x1 2.07
(WSSe)2-Na 20x20x1 10x10x1 0.58 | MoSSe-K-WSSe 20x20x1 10x10x1 2.12
24x24x1 12x12x1 0.58 24x24x1 12x12x1 2.12
16x16x1 8x8x1 0.53 16x16x1 8x8x1 1.71
(WSSe)o-Mg 20x20x1 10x10x1 0.57 | MoSSe-Sr-WSSe 20x20x1 10x10x1 1.78
24x24x1 12x12x1 0.57 24x24x1 12x12x1 1.78
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Fig. S1 Calculated electronic band structures of Janus MSSe (M = Mo or W) bilayer and Janus MoSSe/WSSe heterostructure
intercalated with the alkali metal (Li, Na) or alkaline earth metals (Mg).
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Fig. S2 The projected band structures, electronic total, and partial DOS calculated of Janus MSSe (M = Mo or W) bilayer and
Janus MoSSe/WSSe heterostructure intercalated with the alkali metal (Li, Na) or alkaline earth metals (Mg).
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Fig. S3 The charge density difference plots for Janus MSSe (M = Mo or W) bilayer and Janus MoSSe/WSSe heterostructure
intercalated with the alkali metal (Li, Na) or alkaline earth metals (Mg).
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Fig. S4 The phonon dispersion and phonons density of states for Janus MSSe (M = Mo or W) bilayer and Janus MoSSe/WSSe
heterostructure intercalated with the alkali metal (Li, Na) or alkaline earth metals (Mg).
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Fig. S5 Calculated spectral function for Janus MSSe (M = Mo or W) bilayer and Janus MoSSe/WSSe heterostructure intercalated
with the alkali metal (Li, Na) or alkaline earth metals (Mg).
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Fig. S6 The crystal structure of Janus MoSSe intercalated with the alkali metal (Li, Na, K) or alkaline earth metals (Mg, Ca,
Sr).
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Fig. S7 The crystal structure of Janus WSSe intercalated with the alkali metal (Li, Na, K) or alkaline earth metals (Mg, Ca, Sr).
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Fig. S8 The crystal structure of Janus MoSSe/WSSe heterostructure intercalated with the alkali metal (Li, Na, K) or alkaline
earth metals (Mg, Ca, Sr).
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