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Table S1 lists the crystal structure and formation energies of 3d transition metal selenide and
CdSe. We take the total energy of bulk metals (EG™X) and selenium (ES™¥) as the reference for
the chemical potential. So, the chemical potential () can be written as u = EP%k 4 p*,

Table S1. The space group, lattice parameters and formation energies of bulk metal selenides.
The experimental lattice parameters are listed for comparison.

a (A c (A
Space Group E)Ept). Calc. E>(<pt) Calc. AH’P )
CdSe! F43m 6.08 6.21 - - -1.264
VSe 2 P6smc  3.58 3.75 5.98 5.83 -0.809
CrSe ? P6;mc  3.68 3.78 6.02 6.13 -0.623
MnSe > Fm3m 5.82 5.40 - - -0.664
FeSe ? P6;mc  3.63 3.84 5.95 5.03 -0.203
CoSe 2 P6smc  3.63 3.62 5.30 521 -0.282
NiSe 2 P6;mc  3.66 3.71 5.35 5.23 -0.498
CuSe’  P6;/mmc 3.94 3.95 17.25 17.42  -0.168

The formation energies of bulk metal-selenide were calculated as:
AHfbulk(MSe) — Ebulk(MSe) _ E]I\D/[ulk _ Eelllk-

Considering the equilibrium condition py + Uge = Umse, WE can write the formation energy of
bulk metal-selenide as:

g + Hge = AHPU(MSe).

As discussed in the text, we here consider the Se-rich condition, where pug, reaches its upper
limit (uge = 0) and pucq = —1.264 eV. Similarly, under Se-rich condition,
wim = AHPU(TMSe).
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