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A B S T R A C T

Mg2Si is an important semiconducting silicide with several promising applications in photovoltaics, thermoelectrics, and optoelectronics. In this article, we perform a
comprehensive density functional study of surface electronic structure, formation of localized surface states and their influence on relaxation and thermodynamic
energies of (100), (110) and (111) surfaces of Mg2Si. The Tran–Blaha (TB09) meta-GGA exchange-correlation (xc) functional is used in order to correctly describe the
surface electronic structures and the band gaps. The band gap of bulk Mg2Si computed using TB09 xc-functional is found to be 0.71 eV in excellent agreement with
reported experimental values of 0.65–0.74 eV. Mg2Si(100) surfaces are found to be semiconducting in contrast to previous studies wherein these surfaces were
reported as metallic with zero band gaps computed using local density approximation (LDA). The surface band gap is found to be 0.32 eV for Mg-terminated (100)-
(1× 1) surface whereas it vanishes for Si-termination. However, reconstructed Si-terminated (100)-(2× 1) surface is found to be semiconducting with band gap
∼0.42 eV. The band gap for (110) surface is computed to be 0.73 eV. For (111) orientation, three different terminations are considered and are found to be
semiconducting. Localized surface states are formed near valence band maximum (VBM) extending in the band gap for both (100) and (110) surfaces. In addition,
localized surface gap states are also formed in the gap at ∼7 eV below the VBM for Si-terminated (100) surfaces. These localized gap states are expected to have
important implications for relaxations, reconstructions and thermodynamic energies of Mg2Si surfaces. In case of (100) surfaces, interlayer relaxation is found to be
significantly large for Si termination as compared to that for Mg termination. The surface energy is found to be largest for Si-terminated (100)-(1×1) surface with
magnitude ∼2.0 J/m2. The reconstructed Si-terminated (100)-(2× 1) surface is found to be lower in energy by ∼0.2 J/m2 than that of (100)-(1×1) surface. The
surface energy is found to be lowest at ∼0.7 J/m2 for (111) orientations.

1. Introduction

Silicides are remarkable materials for wide variety of technological
applications. For instance, metallic silicides have been widely used as
low resistance contact materials in silicon based microelectronics [1–5].
Several interesting phenomena such as quantum non-Fermi liquid be-
havior, critical phase transition etc. arising due to strong electronic
correlations have also been observed in some silicides, making them
attractive for solely fundamental scientific investigations [6–8]. In re-
cent years, semiconducting silicides with applications in thermo-
electrics, photovoltaics and optoelectronics have also generated a great
deal of interest [9–15]. In particular, semiconducting silicide Mg2Si and
its solid solutions have been found highly promising as thermoelectric
material due to good conversion efficiency, relatively low cost and
environment friendly elements [9,16–18]. Mg2Si is an excellent mate-
rial for thermoelectric power generation due to its high Seebeck coef-
ficient, low lattice thermal conductivity and high electrical con-
ductivity. It is also promising for applications in silicon based
optoelectronics and photovoltaics owing to excellent process compat-
ibility of silicides with standard silicon technology. Besides these ap-
plications, Mg2Si has also been widely exploited as a reinforcing phase

in aluminum and magnesium alloys for applications in aerospace and
automobile industries, owing to its excellent physical and mechanical
properties [19,20]. Due to their practical importance, Mg2Si thin films
and surfaces have been studied experimentally in recent years. Poly-
crystalline Mg2Si thin films with (111) texture have been grown on Si
(100) and Si(111) substrates by co-deposition of Mg with Si at 200 °C
using molecular beam epitaxy as reported in Refs. [21,22]. Mg2Si films
have also been grown on substrates such as glass, silicon etc. using ion
beam sputtering [23] and pulsed laser deposition [24]. A study of op-
tical and thermoelectric properties of multilayer Si(111)/Mg2Si-clus-
ters/Si heterostructures was reported in Ref. [25]. Despite their tech-
nological importance, atomic scale ultrathin films of Mg2Si have not
been explored experimentally as well as theoretically in sufficient de-
tail. In particular, not much is known about surface electronic struc-
tures, localized and/or resonance surface states and relative thermo-
dynamics energies of Mg2Si surfaces with different terminations. Here,
in this article, we present a comprehensive ab-initio density functional
(DFT) study of the surface electronic structure and relative thermo-
dynamic stabilities of Mg2Si surfaces with (100), (110) and (111) or-
ientations. In particular, formation of localized surface states, surface
rumpling, interlayer relaxation, surface energies and their dependence
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on different surface orientations are explored. The surface electronic
structures and band gaps are calculated using Tran–Blaha (TB09) meta-
GGA [26] exchange-correlation (xc) functional. In last few years, some
basic theoretical studies on Mg2Si surfaces using DFT in combination
with local density approximation (LDA) have been reported [27,28].
However, as discussed later, the use of LDA may not be adequate to
describe electronic structures of Mg2Si surfaces due to underestimation
of band gaps. For instance, the present study suggests that Mg2Si(100)
surfaces are semiconducting whereas these surfaces were reported to be
semi-metallic in previous reported DFT-LDA based studies [27,28]. The
TB09 meta-GGA xc-functional is chosen since the band gaps computed
using this scheme have been shown to be in excellent agreement with
the experiments for a wide range of materials with computational cost
comparable to that of conventional (semi-) local functionals [29]. We
have also compared our results obtained using TB09 meta-GGA xc-
functional with those obtained using Heyd–Scuseria–Ernzerhof (HSE06)
hybrid functional [30] which is a more computationally expensive
scheme.

The article is organized as follows. The computational methodology
is presented in Section 2. Crystal and electronic structures of bulk Mg2Si
are reviewed and discussed in Section 3.1. Surface electronic structure,
surface rumpling, interlayer relaxations and surface energies of (100),
(110) surfaces of Mg2Si are presented in Section 4. Finally, concluding
remarks are given in Section 5.

2. Computational methodology

The surfaces are simulated using mirror-symmetric supercells with
sufficient number of vacuum layers. The calculations are performed
within density functional framework (DFT) [31] using formalism based
on nonorthogonal pseudoatomic orbitals (PAOs) [32] basis set as im-
plemented in the Atomistix Toolkit [33]. A basis of double-ζ PAOs in-
cluding polarization functions (DZP) is used to expand Kohn–Sham
wavefunctions. The Troullier–Martins norm-conserving pseudopoten-
tials are used to describe the ionic cores [34]. Atomic positions in the
supercells are relaxed using local density approximation (LDA) for xc-
functional [35]. However, to compute surface electronic structures and
thereby band gaps of the LDA-optimized geometries, the Tran–Blaha
(TB09) meta-GGA xc-functional [26] is used. For surface electronic
structure calculations, the magnitude of the c-parameter of TB09 meta-
GGA scheme is tuned so that the computed bulk Mg2Si band gap is
matched to the experimental value (E Egap

TB
gap

09 exp ) [29]. In case of bulk
Mg2Si, the band gap is computed using TB09 meta-GGA scheme by
calculating c-parameter self consistently. In addition to PAO formalism,
the calculations are also performed using plane wave (PW) formalism
and projected augmented wave (PAW) potentials [36] as implemented
in the VASP package [37]. The two-dimensional (2D) Brillouin zones of
surface supercells are sampled using Monkhorst–Pack 8×8×1 k-
point meshes. Self-consistency in the calculations is achieved by al-
lowing total energies to converge to 10−6 eV/cell. The in-plane lattice
parameters of the supercells are kept fixed to experimental lattice
constant of bulk Mg2Si. The out-of plane lattice parameter and atomic
coordinates are relaxed until the forces on each atom become less than
∼0.01 eV/Å.

3. Results and discussion

3.1. Crystal and electronic structure of bulk Mg2Si

Mg2Si crystallizes in face centered (fcc) bravais lattice with space
group symmetry Fm-3m (group number: 225). The primitive cell con-
sists one Si atom located at (0, 0, 0) and two Mg atoms at (¼, ¼, ¼) and
(¾, ¾, ¾) positions. The lattice constant of Mg2Si is computed (LDA) to
be 6.319 Å and is in good agreement (∼1–2%) with reported experi-
mental value of 6.338–6.35 Å [38]. The energy bands of bulk Mg2Si
along high symmetry directions in the Brillouin zone are shown in

Fig. 1a. The total and projected density of states (DOS) for Mg2Si are
shown in Fig. 1b. As can be seen in Fig. 1, the upper and lower range of
valence band (VB) are primarily comprised of Si-3p and Mg-3s/2p or-
bitals respectively. The contribution to conduction band comes from
Mg-3s/2p and Si-3s orbitals. The indirect band gap computed using LDA
is found to be ∼0.11 eV and is smaller than reported experimental
values of 0.61–0.77 eV as expected [16,21,38,39]. However, the band
gap is computed to be 0.70 eV using TB09 meta-GGA xc-functional and
is in excellent agreement with experimentally reported values. Fig. 2
shows the valence charge density contours on (110) surface. The Si and
Mg atoms in Mg2Si can be seen to form directional three center (Mg-Si-
Mg) bonds which are mixed covalent-metallic type in nature. The
charges of Si and Mg atoms in bulk Mg2Si computed from the Mullikan
population analysis are found to be 1.66 and 4.69 respectively, in-
dicating charge transfer from Mg to Si atoms. The computed Mullikan
charges of Si and Mg atoms in bulk Si and bulk Mg are 4.0 and 2.0
respectively.

3.2. Surface relaxation and electronic structure

3.2.1. Mg2Si (100) surface
The ideal Mg2Si(100) surface have two surface terminations as can

be seen in Fig. 3. The (1×1) unit cell of Si-terminated surface has one
Si atom, whereas (1× 1) surface unit cell of Mg-terminated surface has
two Mg atoms. Table 1 shows the computed percentage interlayer re-
laxation (Δdij) for both terminations. Interlayer relaxation Δdij is com-
puted as the percentage change in separation between ith and jth layer as
the atoms are relaxed. Interlayer relaxations arise due to reduction in
coordination number of atoms and symmetry at the surface. The in-
terlayer relaxation (Δd12) for Si-termination is found to be ∼−15%
which is significantly large as compared to the value (∼−1%) for Mg-
termination. The negative magnitude of Δd12 indicates contraction or
reduction in separation between top two surface layers. Overall, in-
terlayer relaxation (Δdij) for different layers in case of Mg-termination is
much smaller than that for Si terminations. The contraction of the first
two top layer interspacing (Δd12) for the Si-termination can be under-
stood qualitatively from the Finnis–Heine model for surface relaxations
[40] and from an ionic model which shows that surface atoms are at-
tracted inwards due to resultant forces acting on them [41]. Table 1
also indicates a small oscillatory pattern in interlayer separation for Si-
terminated surface, indicating Fridel oscillations in electron density
driving the ions to relax [42]. Next, we study the electronic band
structures of Si- and Mg-terminated Mg2Si(100) surfaces. The projected
bulk band structure for Si-terminated (100)-(1× 1) surface along high
symmetry lines ¯ X̄ L̄ ¯ is shown in Fig. 4a. The band gap of Si-
terminated (100)-(1× 1) surface computed using LDA and TB09 meta-
GGA xc-functional is found to be zero. However, as reported by us re-
cently, the Si-terminated (100)-(1× 1) surface may undergo a (2×1)
asymmetric dimer type of reconstruction rendering the surface semi-
conducting [43]. The band bap opening can be seen in Fig. 5 which
shows the projected bulk band structure of reconstructed Si-terminated
(100)-(2× 1) surface along high symmetry lines ¯ X̄ L̄ ¯ com-
puted using TB09 meta-GGA xc-functional. The band gap of re-
constructed Si-terminated (100)-(2× 1) surface is found to be
∼0.42 eV and 0.39 eV computed using TB09 meta-GGA and HSE06
hybrid xc-functional respectively. As can be seen in Fig. 4a, the surface
states are formed above the valence band maximum (VBM; 0 eV) ex-
tending into the band gap as well as in the gap ∼7 eV below the VBM.
The Fig. 4b and 4c shows the charge density (planar averaged) along
the [001] direction projected on to surface bands, confirming the lo-
calization within few planes from the top surface layer. Surface loca-
lized states at ∼0 eV and ∼−7 eV are formed primarily by 3p and 1s
orbitals of Si atoms located on top surface layer. The local density of
states (LDOS) projected on first fours layers (see Fig. 6a) indicate that
surface electronic structure deviate from that of bulk only for two or
three layers from surface termination. Further, the average width of
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DOS projected on Si atoms on top surface layer is reduced as compared
to that for bulk Si atoms. The reduction in the bandwidth is expected
and can be understood from a simple tight binding model wherein
hopping integrals are suppressed due to reduction in coordination
numbers of surface atoms. The bandwidth narrowing of surface atoms is

generally accompanied by band shifting toward or away from the VBM
(Fermi level) which can be understood from a simple rectangular band
model [44]. The Fig. 6a also shows that Si bands on top layer are shifted
towards the VBM (Fermi level).

Next, we discuss the electronic structure of Mg-terminated Mg2Si
(100)-(1× 1) surface. The bulk projected band structure for Mg-ter-
mination along high symmetry lines ¯ X̄ L̄ ¯ is shown in Fig. 7a.
The LDA computed band gap is reduced to zero. However, using TB09
meta-GGA xc-functional, the band gap comes out to be 0.32 eV. Using
HSE06 scheme, the band gap is computed to be 0.51 eV. Localized

Fig. 1. (a) Energy bandstructure of bulk Mg2Si along high symmetry directions in the Brillouin zone of face centered lattice. (b) Total density of states; partial density
of states projected onto orbitals of Mg and Si atoms in bulk Mg2Si.

Fig. 2. Valence electron charge density contours in the (110) plane in Mg2Si
unit cell.

Fig. 3. Atomic arrangement on (a) Mg-terminated (b) Si-terminated (100) surfaces (c) (110) surface of Mg2Si. Big (red) and small (blue) balls are Mg and Si atoms
respectively.

Table 1
Percentage interlayer relaxation (Δdij) for Si- and Mg-terminated (100) and
(110) surfaces computed using plane wave (PW) and nonorthogonal pseudoa-
tomic orbitals (PAO) formalisms.

(100)-Si term (100)-Mg term (110)
Interlayer PW PAO PW PAO PW PAO

Δd12 −15.29 −15.46 −1.07 1.077 −3.39 −1.84
Δd23 −2.25 5.62 −0.72 0.13 2.27 1.71
Δd34 −1.17 −2.20 0.47 0.17 −2.28 −1.06
Δd45 −0.45 1.64 −0.11 0.30 0.66 −0.52
Δd56 −0.38 −0.70 −0.27 0.28 −1.33 −0.18
Δd67 −0.20 0.32 −0.62 0.09 −0.27 0.36
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surface states are formed in the band gap above VBM (0 eV). It may be
noted that the surface state which is formed deep in valence band at
∼−7 eV below the VBM for Si-termination is absent in case of Mg-
termination. The charge density (planar averaged) projected on surface
states confirms the localization of these states within few planes from
the top surface layer (see Fig. 7b and c). Surface localized states around
VBM (∼0 eV) are formed primarily by 3s orbitals of Mg atoms on top
surface layer. Local density of states (LDOS) projected on first fours
layers and shown in Fig. 6b, indicate that surface electronic structure
deviate from that of bulk only for two layers from top layer. It may be
noted from Fig. 6a and b that deviation in surface electronic structure as
compared to bulk is much lesser for Mg-termination than for Si-termi-
nation. This is expected due to difference in bonding nature of surface
Si and Mg atoms.

3.2.2. Mg2Si (110) surface
Next we study surface relaxations and electronic structure of

stoichiometric Mg2Si(110) surface. The (1×1) surface unit cell con-
sists two Mg and one Si atoms (see Fig. 3c). Computed values of per-
centage interlayer relaxations (Δdij) for (110) surface are listed in
Table 1. The magnitude of Δd12 is computed to ∼−3.4% and is com-
parable to that for Mg-terminated (100) surface, but significantly
smaller than that for Si-terminated (100) surface. As expected, the se-
paration between top two surface layers is reduced. The value of Δd23 is
∼2% which indicates an increase in the separation between second and
third layers. A small oscillatory pattern in interlayer relaxations in-
dicating Fridel type oscillations in electron density can be inferred from
values listed in Table 2. Surface rumplings (δr) resulting from unequal
forces acting on the Mg and Si atoms on same layers are also computed
for (110) termination. The forces acting on different type of surface
atoms may differ due to difference in their atomic polarizability. The
rumpling parameter is defined as the relative displacement of Mg atoms
with respect to Si atoms in the surface layer and can be computed as

=r r r d( )/i i i
Mg Si

0

Where d0 is the bulk interlayer separation and ri
Mg(Si) are the co-

ordinates of Mg (Si) atoms in the ith layer along the supercell axis di-
rection. Table 2 shows the computed rumpling parameters for (110)
termination. The computed values of the rumpling parameter for the
top three layers (δr1, δr2, δr3) are ∼−4.9%, −1.7% and 2.0%. The
magnitude of rumpling parameter is highest for the top surface layer
and decreases for inner layers. Further, a small oscillatory pattern in
rumpling parameter can also be seen arising from Fridel type oscilla-
tions in electron density. Fig. 8 shows the projected bulk band structure
for (110) termination along high symmetry lines ¯ X̄ L̄ ¯ . The
(110) surface termination is semiconducting with band gap of
∼0.73 eV and ∼0.11 eV computed using TB09 meta-GGA and LDA xc-
functionals respectively. As can be seen, localized surface states are
formed around VBM and conduction band minimum (CVM) extending
in the band gap and in the gap at ∼7 eV below the VBM. Localization of
these surface states within few planes from the top surface layer can be
seen in band projected charge density (planar averaged) along the su-
percell axis. Surface localized states in the band gap near VBM ∼0 eV
are comprised of Si-3p and Mg-3s orbitals, while those at ∼−7 eV are
comprised of 1s orbitals of Si atoms located on top surface layer. Local
density of states (LDOS) projected on first fours layers as shown in

Fig. 4. (a) Projected bulk band structure of Si-terminated Mg2Si(100)-(1× 1) surfaces along ¯ X̄ L̄ ¯ symmetry lines in the Brillouin zone. The projected bulk
bands are indicated by blue dots. Red bands indicate localized surface states. (b) Planar averaged charge density along the supercell axis for the localized bands
around VBM (∼0 eV) (c) around ∼−7 eV.

Fig. 5. Projected bulk band structure of reconstructed Si-terminated Mg2Si
(100)-(2×1) surfaces along ¯ X̄ L̄ ¯ symmetry lines in the Brillouin zone.
The projected bulk bands are indicated by blue dots. Red bands indicate loca-
lized surface states.
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Fig. 8b, further indicate that surface states are localized within two
layers from top surface plane. Further as can be seen that unlike for
(100) termination, valence bandwidth remains nearly same as that for
bulk layers in case of (110) termination. This is expected as the surface
is stoichiometric which leads to much smaller deviation of electronic
charge density on surface layer as compared to that on bulk layers.
Smaller deviation in surface electronic structure of (110) surface as
compared to (100) surface is also expected as (110) termination is
closed-packed while (100) termination open.

3.2.3. Mg2Si (111) surfaces
We consider three terminations for (111) orientation as shown in

Fig. 9 and refer them as A-, B- and C-terminations in the present work.

Fig. 6. Density of states (LDOS) projected on first four surface layers of (a) Si-terminated (b) Mg-terminated Mg2Si(100)-(1×1) surface. The shaded plot indicates
corresponding LDOS in bulk Mg2Si.

Fig. 7. (a) Projected bulk band structure of Mg-terminated Mg2Si(100)surfaces along ¯ X̄ L̄ ¯ symmetry lines in the Brillouin zone. The projected bulk Mg2Si
bands are indicated by blue dots. Red bands indicate localized surface states. (b) Planar averaged charge density along the supercell axis for the localized bands
around (b) ∼0.4 eV (c) ∼−0.5 eV.

Table 2
Percentage surface rumpling (δri) for Mg2Si(110) surface computed
using plane wave (PW) and nonorthogonal pseudoatomic orbitals
(PAO) formalisms.

PW PAO

δr1 −4.94 −3.77
δr2 −1.73 −2.22
δr3 1.97 2.00
δr4 −1.03 −1.30
δr5 0.73 0.75
δr6 −0.28 −0.57

Subscript indicates the plane number.
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The hexagonal (1× 1) surface unit cell for A-, B- and C- termination
consists 1 Mg+1 Si, 2 Mg, and 2 Mg+1 Si atoms respectively. The
computed percentage interlayer relaxations (Δdij) are found to be
qualitatively similar to those obtained for (100) and (110) orientations.
The projected bulk band structure along high symmetry lines for A- and
B- terminations are shown in Fig. 10. The projected band structure for
C- termination is found to be similar to that for A- termination. The
band gaps for A-, B-, and C- terminations are found to be 0.72 eV,
0.22 eV and 0.73 eV respectively. It may be noted that no noticeable
surface states are obtained in case of A- and C- terminations, whereas
for B- termination, surface states are formed near VBM extending in the
band gap.

4. Surface energies

In this section, we discuss the surface energies of (100), (110) and
(111) orientations along with different terminations. Surface energy
depends on the orientation of the surface which in turn is related to
number and strength of broken bonds at the surface. In general, surface
energies are expected to be higher for open surfaces than those for
closed-packed surfaces. The computed energies of (100), (110) and
(111) surfaces with difference terminations as a function of Mg che-
mical potential are shown in Fig. 11. The surface energies are calculated
within Gibbs free energy formalism which has been described in several
earlier reports [45–51]. The Mg rich experimental environment is in-
dicated by the upper limit of Mg chemical potential ( =µ µMg Mg

(Bulk))
which is scaled to 0 eV in Fig. 11. The magnitude of μMg higher than
upper limit value µMg

(Bulk) indicates the formation of bulk metallic Mg on
the surface. On the other hand, the magnitude of μMg smaller than its

lower limit indicate the formation of bulk Si on the surface. The Mg and
Si rich conditions correspond to μMg values near upper and lower limits
respectively. As can be seen in Fig. 11, the surface energy is lowest
(∼0.7 J/m2) for A- and C- terminated (111) surfaces. The energy for
(110) orientation is calculated to be ∼0.9 J/m2 which is lower than
energies of all other surfaces but slightly higher than that for A and C-
terminated (111) orientation. Further, the energy is largest for Si-ter-
minated (100) orientation and is around ∼2.1 J/m2 which is expected
due to relatively stronger Si broken bonds at the surface. The energy of
reconstructed Si-terminated (100)-(2× 1) surface is found to be lower
by ∼0.21 J/m2 than that of relaxed (100)-(1× 1) surface. Fig. 11 also
shows that energies of Mg-terminated (100) and B-terminated (111)
orientations are comparable. The computed energies of Mg2Si surfaces
may be compared with reported experimental values of Mg and Si
surfaces since experimental Mg2Si surface energies have not been re-
ported to best of our knowledge. The reported energies of Mg(0001)
and Si(111) surfaces lie in the range of 0.76–0.79 J/m2 and
1.36–1.74 J/m2 [52,53]. As may be noted, the computed Mg2Si surface
energies are comparable with reported energies of Mg and Si surfaces.

5. Conclusion

Density functional calculations are performed to explore (100),
(110) and (111) surfaces of Mg2Si with (1× 1) periodicity. In parti-
cular, surface electronic structure, formation of localized surface states,
surface relaxations and thermodynamic energies of (100), (110) and
(111) surfaces are explored. The surface electronic structures and
thereby surface band gaps are obtained using Tran–Blaha (TB09) meta-
GGA xc-functional. The band gap of bulk Mg2Si is computed to be

Fig. 8. (a) Projected bulk band structure of Mg2Si(110) surface along ¯ X̄ L̄ ¯ symmetry lines in the Brillouin zone. The projected bulk Mg2Si bands are
indicated by red dots. Red bands indicate localized surface states. (b) Density of states (LDOS) projected on first four surface layers of Mg2Si(110) supercell. The
shaded plot indicates the corresponding LDOS in bulk Mg2Si.

Fig. 9. Mg2Si(111) supercell with A-, B-, and C-type terminations.
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0.70 eV using TB09 meta-GGA xc-functional, which is in excellent
agreement with reported experimental values. Mg2Si(100) surfaces are
found to be semiconducting whereas these surfaces were reported as
metallic in previous DFT+LDA based studies. The band gap of Si-
terminated (100) surface is reduced to zero, whereas it is computed to
be 0.32 eV for Mg-terminated (100) surface. The band gap of Si-ter-
minated (100)-(1× 1) surface is found to be reduced to 0 eV. However,
the Si-terminated (100) surface undergoes a (2×1) reconstruction and
exhibits a band gap of 0.42 eV. For (110) orientation, the band gap is
computed to be 0.73 eV. Localized surface states are seen to be formed
near VBM extending in the band gap for (100) and (110) orientations.
However, for Si-terminated (100) surface, localized surface gap states
are also formed in the gap at ∼7 eV below the VBM. Interlayer re-
laxation is found to be significantly large for Si terminated (100) sur-
face as compared to Mg terminated (100) surface. The surface energy is
found to be lowest for A- and C-terminated (111) surfaces, whereas it is
largest for the Si-terminated (100) surface. The energy of reconstructed
Si-terminated (100)-(2× 1) surface is computed to be lower by
∼0.21 J/m2 than that of relaxed (100)-(1× 1) surface. We hope that
the results presented in this study will stimulate further experimental
and theoretical studies of Mg2Si surfaces.
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