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I. GEOMETRIC & ELECTRONIC PROPERTIES
OF BULK

Table 1 summarizes the calculated physical proper-
ties of the bulk electrode material Co2MnSb. Consis-
tent with the Slater-Pauling formula, Co2MnSb exhibits
HM behavior with a total magnetic moment of 6 µB

per formula unit and a predicted high Curie tempera-
ture. DFT calculations demonstrate that the HM char-
acter is defect tolerant, making it an attractive candi-
date for spin-injecting devices. However, some disordered
states have been found to exceed the predicted mag-
netic moment, suggesting a possible higher Curie tem-
perature than the parent compound. The spin-resolved
band structure (Figure S1) confirms the HM behavior
with a gap of 0.42 eV in the minority spin channel. The
symmetry of the bands crossing the Fermi energy (EF )
is also important to understand, and from the symmetry
analyses, it is confirmed that in the majority spin chan-
nel, the lower energy band crossing the EF possesses a
∆1 symmetry, while the doubly degenerate higher en-
ergy bands correspond to the ∆5 symmetry. This orbital
symmetry character is similar to that of Co2MnSi alloy1,
which has been extensively studied as an electrode ma-
terial for MTJ systems. The significance of the presence
of bands with ∆1 symmetry will be discussed later.

Understanding how bi-axial strain affects the elec-
tronic and magnetic properties of electrode materials is
crucial, particularly in investigating the heterostructure
properties where strain can arise from the substrate
or metal-insulator interfaces. In this study, we consid-
ered both compression and expansion of the in-plane
lattice parameters (a and b), and the geometry was
not allowed to relax. The in-plane strain with respect
to the undistorted structure is summarized in Table
S3, and the spin-polarized DOS with compressive and
tensile strain is shown in Figure S2. We observed that
the HM property is maintained over the entire range
of tensile strain, and the center of the HM gap shifts
towards the conduction band, such that the position
of the Fermi level (EF ) lies within the gap. However,
compressive bi-axial strain appeared to destroy the
HM property, as it caused the minority spin states to
shift towards EF , thereby reducing both the spin polar-
ization value at EF and the magnetic moment (Table S3).

We further investigated the effect of bi-axial strain on

the majority and minority spin band structure along the
Γ to X direction (i.e., along the propagation direction)
in Figures S3, S4, and S5. Rigid shift of the bands with
no significant impact on the band dispersion has been
observed. Given that Co2MnSb loses its HM properties
under compressive bi-axial strain, we examine the orbital
character of the bands near EF in the minority spin chan-
nel. In Figure S3, we present the contribution of the ∆1

orbitals to the minority spin bands under compressive
bi-axial strain. We observe that the bands crossing at
EF have a dominant ∆1 character, which is likely to con-
tribute to the electron transmission across the junction.
This could significantly affect the TMR value, as we will
discuss later in this paper.
In Figure. S6, the band structure of HfIrSb with SOC is
presented. The introduction of SOC breaks the degen-
eracy of the valence bands at the Γ point, leading to a
reduction of the band gap to 0.67 eV. Furthermore, we
observe the splitting of valence bands as we move away
from Γ. Notably, conduction bands near the Γ point ex-
hibits a Zeeman-like spin splitting of bands. Analyzing
the orbital-projected bands (Figure.S6 (b) - (d) ) incor-
porating SOC, we discern that while the CBM is predom-
inantly of ∆1 orbital character, the valence band maxi-
mum (VBM) is primarily characterized by the ∆5 orbital

II. ELECTRONIC PROPERTIES COMPARISON
USING VASP AND QE

In Fig. S7, the electronic structure of bulk Co2MnSb
and HfIrSb is illustrated, as calculated by two distinct
software platforms, VASP7 and QE8. Notably, the
electronic properties derived from these two plane-wave
based programs exhibit remarkable consistency. Never-
theless, a nuanced distinction emerges in the half-metallic
gap values, with VASP indicating a gap of approximately
0.42 eV, while QE yields a slightly higher value of 0.49
eV. Similarly, the band gap of HfIrSb exhibits subtle vari-
ations, with VASP predicting a gap of 0.87 eV and QE
indicating a marginally lower value of 0.84 eV.

III. ELECTRONIC AND MAGNETIC
PROPERTIES OF SURFACE

The performance of spintronic devices heavily relies
on the surface properties of electrode materials. In
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Table S1. Calculated bulk properties of the relevant full and half Heusler alloys: equilibrium lattice parameter a in Å, band
gap energy from the Fermi level Eg (HM written in brackets indicates that the material is half-metallic) in eV, Spin magnetic
moment MS given in µB per f.u. In the last column, we report the symmetries of the bands that cross the EF of the electrode
and the symmetries associated to the valence band maxima (VBM) and conduction band minima (CBM) of the spacer materials,
respectively. Values from the literature are given inside brackets, with the references mentioned in the superscript.

Material a Eg MS Role Band Symmetry

VBM, CBM

Co2MnSb 6.01 (Expt. 5.962) 0.42(HM)(0.49(HM)3) 6.00 (6.00a) Electrode ∆5, ∆1

HfIrSb 6.33 (Expt. 6.344) 0.87 (0.89)5,6 (Expt.1.34) 0 Spacer ∆2, ∆5 & ∆1

Γ Γ ΓX X X

Δ1
Δ5Δ2

(a) (c)

(d) (e) (f)

(b) (c)(a) (b)

Δ1

(d)
Δ2

(e)
Δ5

(f)

Figure S1. Panels (a), (c) show the majority and minority spin band structure, (b) depicts spin-polarized DOS of the bulk
Co2MnSb structure. Panels (d), (e), and (f) display the orbital projected majority spin band structure along the Γ to X (Z)
direction, where ∆1, ∆2, and ∆5 represent the (s, pz, dz2), (dxy, dx2−y2), and (px, py, dxz, dyz) orbital characters, respectively.

Table S2. In plane strain, total and atomic magnetic moment (µT & µCo, µMn) and spin polarization (in %) at EF , calculated
for the Co2MnSb bulk structure.

In-plane strain (%) c/a ratio Magnetic moment (in µB) Spin-polarization (in %)

µT µCo µMn

-5 1.05 5.28 1 3.27 -46

-4 1.04 5.56 1.10 3.33 -52

-3 1.03 5.70 1.16 3.38 -32

-2 1.02 5.84 1.21 3.42 -31

-1 1.01 5.93 1.24 3.45 50

1 0.99 5.99 1.24 3.49 100

2 0.98 6.00 1.23 3.50 100

3 0.97 5.99 1.23 3.52 100

4 0.96 6.00 1.23 3.54 100

5 0.95 6.00 1.23 3.55 100
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Figure S2. DOS of bulk Co2MnSb under biaxial strain (±5%) shown in two panels. The top panel corresponds to tensile strain,
while the bottom panel corresponds to compressive strain.Here, red (blue) represent majority (minority) spin states.

-5% -4% -3% -2% -1%

XГ XГ XГ XГ XГ

Figure S3. Effect of compressive bi-axial strain on the minority spin bands of the bulk Co2MnSb. Here we have only shown
the contribution from the ∆1 orbitals.
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Figure S4. The majority spin band structure of bulk
Co2MnSb under compressive biaxial strain (-1 to -5 %) is
shown, where panels (a), (b), and (c) depict the orbital-
projected majority spin band structure along the Γ to X (Z)
direction. Here ∆1 (a), ∆5 (b), and ∆2 (c) represent the (s,
pz, dz2), (px, py, dxz, dyz), and (dxy, dx2−y2) orbital charac-
ters, respectively.

this study, we first investigated the electronic structure
properties of various Co2MnSb surface terminations.
We generated three types of surfaces by simulating
the cleavage of the optimized bulk structure along
the (001) crystal orientation: naturally terminating
surfaces with Co-Co and Mn-Sb terminations, and
an off-stoichiometric surface with a Mn-rich (Mn-Mn)
termination obtained by replacing one of the surface
Sb atoms with a Mn atom. To determine the relative
stability of the different surfaces, we calculated their
surface free energies and summarized the results in Table
S3. Our results indicate that the Co-Co terminated
surface has the lowest surface energy. However, the other
two surface terminations exhibit negative surface energy,
suggesting the possibility that they can be synthesized
under non-equilibrium conditions, even though the
Co-Co terminated surface may be easier to form.

(a) (b) (c)

Г X Г X Г X

(a) (b) (c)
1% 1% 1%

2% 2% 2%

4% 4% 4%

3% 3% 3%

5% 5% 5%

Figure S5. The majority spin band structure of bulk
Co2MnSb under tensile bi-axial strain (1 to 5 %) is shown,
where panels (a), (b), and (c) depict the orbital-projected ma-
jority spin band structure along the Γ to X (Z) direction. Here
∆1 (a), ∆5 (b), and ∆2 (c) represent the (s, pz, dz2), (px, py,
dxz, dyz), and (dxy, dx2−y2) orbital characters, respectively.

To identify the surface with the highest SP, the
electronic structure of various surfaces has been investi-
gated, as shown in Figure S8. The results reveal that the
Mn-Sb and Mn-Mn interfaces preserve the half-metallic
(HM) property of the bulk, while the Co-Co surface
destroys the HM character. The stronger localization
of the d-electrons as compared to bulk, can be seen in
S8, which leads to the increase in magnetic moments of
the surface atoms, as shown in Table S3. Moreover, an
increase in the exchange splitting energy for the surface
atoms compared to the bulk is observed in Figure S8,
resulting in larger surface magnetic moments.

The Mn-Sb and Mn-Mn terminated surfaces were
found to possess high surface SP and thus, we further
investigated their electronic and spin transport proper-
ties in conjunction with HfIrSb. In contrast, the Co-Co
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(a) (b) (c) (d)

Figure S6. (a) The electronic band structure of HfIrSb, considering the influence of spin-orbit coupling interaction, is presented.
Subsequent panels, (b), (c), and (d), illustrate the band structures resolved by orbital characteristics. Specifically, (b) represents
(s, pz, dz2) orbitals, (c) showcases (px, py, dxz, dyz) orbitals, while (d) displays (dxy, dx2−y2) orbital contributions, respectively.

(a) (b) (c)

(d) (e) (f)

Figure S7. The electronic band structure of bulk Co2MnSb
and HfIrSb computed using two different codes: the upper
(lower) panel displays results obtained using VASP (QE). In
these panels, (a), (d) and (b), (e) present the majority and
minority spin bands of Co2MnSb, respectively. (c) and (f)
give the band structure for HfIrSb.

interface was neglected as it showed relatively poor sur-
face SP.

IV. ELECTRONIC DENSITY OF STATES &
BAND STRUCTURE OF THE

HETEROJUNCTION

To investigate the influence of interfacial interactions
on electronic behavior, we analyze the projected DOS
of the interface atoms, as depicted in Fig.S9. The atom
projected DOS of the interfacial Mn atoms for both the
Mn-Sb/Ir and Mn-Mn/Ir interfaces are shown in Fig.4
(a) and (d), respectively. Our analysis reveals that the
half-metallic character of the bulk is disrupted for both
interfaces. However, the Mn-Sb/Ir interface still exhibits
a high degree of spin polarization (approximately 68%).
The DOS of the different interface Mn atoms for the
Mn-Mn/Ir interface significantly differ from each other.
Specifically, the Mn1 atom displays high majority spin

density at around -1 eV, while the Mn2 atom exhibits
a slightly shifted density of states, which is towards the
higher binding energy side (approximately -1.8 eV). This
results in a higher exchange splitting energy and thus
larger magnetic moment for the Mn2 atom is observed.

We show various d-orbital contributions of the Mn
atom for the Mn-Sb/Ir and Mn-Mn/Ir interfaces in
Fig.S9 (c) and (f), respectively. Here, d1, d2, d3 corre-
spond to the dz2 , (dxy, dx2−y2), and (dyz, dxz) orbitals
of the interface Mn atoms, respectively. Though the
formation of the heterojunction breaks the periodicity
along the z-direction, the d1 orbital retains the half-
metallic character of the bulk. However, the d2 and d5

orbitals are primarily responsible for the destruction of
the half-metallicity at the interface. There is a significant
difference between the majority spin DOS at the EF for
the two interfaces. For the Mn-Sb/Ir interface, there is
a dominant contribution from the d5 orbitals (Fig.S9
(c)), while for the Mn-Mn/Ir interface, both d2 and d5

orbitals have a significant contribution. Since the orbital
characters of the traveling electrons play a crucial role
in transmission, one would expect differences in the
spin-transmission behavior between these two interfaces,
which are discussed in the subsequent section.

The Ir atom at the interface becomes metallic for both
interfaces, while the semiconducting behaviors persist in
the bulk region (Fig.S9 (b), (e)). Consequently, there is
a small gain in magnetic moments (approximately -0.1
µB) for the interface Ir atoms for both interfaces.

Figure.S12 shows a comparison of total DOS of the in-
terface atoms for each interfaces of Co2MnSb/HfIrSb het-
erojunction, with considering the effect of SOC and with-
out SOC. As depicted in Figure.S12 , the DOS around
the EF gets hardly affected by SOC. Therefor we do not
include the effect of SOC for the transmission calculation.

To achieve a high TMR ratio, it is essential to minimize
the current passing through the barrier when the magne-
tization of the electrodes is anti-parallel. When perfect
half-metallic electrodes are used, spin flipping and tun-
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Figure S8. Atom projected density of states and respective values of spin polarization for different surface terminations along
the (001) crystal orientation of Co2MnSb.

Table S3. The surface free energy ( σF in eV/Å2), spin-polarization (SP in %) and magnetic moments (in µB) the surface
atoms (Mn atom for Mn-Sb and Mn-Mn termination and Co atom for Co-Co termination) of various terminations of Co2MnSb
along (001) crystal orientations. The magnetic moments of the atoms inside the bulk are mentioned inside the bracket.

Surface termination σF Magnetic moment SP

Mn-Sb -4.1267 3.81 (3.46) 100

Co-Co -4.1885 1.19 (1.31) 35

Mn-Mn -4.0271 3.81, 3.85 (3.45) 100

Table S4. Net charge transfer at the interface (in e), from Bader9 analysis based on the VASP and Mulliken and Loewdin
charge as obtained from LOBSTER package10.

Surface termination Interface atom Bader Mulliken Loewdin charge

Mn-Sb Mn -0.14 -0.11 -0.08

Sb -0.08 -0.24 -0.15

Ir -0.27 -0.19 -0.12

Mn-Mn Mn1 -0.03 -0.07 -0.06

Mn2 -0.06 -.06 -0.04

Ir -0.29 -0.43 -0.33

neling to or from an interfacial state can produce current
in an anti-parallel configuration. The tunneling probabil-
ity of carriers in various bands can vary significantly de-
pending on their band symmetry, as demonstrated in the
literature.1,11 Electrons in states with ∆1 orbital sym-
metry exhibit weak decay within the barrier material,
whereas the transmission of electrons in other symmetry
states is exponentially suppressed. Our prior research12

illustrated the presence of ∆1 symmetric bands in the
majority spin channel for Co2MnSb. This suggests that
it is easy for majority spin electrons to tunnel through
the barrier in a parallel spin configuration, which is a
prerequisite for achieving a high TMR.

Nonetheless, it is equally important to reduce the tun-
neling rate into minority interface states to suppress the
current for anti-parallel magnetization. We present the
band structure of minority spin states for the heterojunc-
tion with Mn-Sb/Ir and Mn-Mn/Ir interfaces in Fig.S10.
In Fig.S10(b) and (e), we demonstrate the contribution
of interface atoms (i.e., Mn, Sb, and Ir) to the minority
spin bands. The orbital projected band structures of the

interface atoms in Fig. 5(c) imply that the minority spin
conduction bands for the Mn-Sb/Ir interface have a dom-
inant ∆1 character, suggesting a larger transmission for
the minority states. Conversely, for the Mn-Mn/Ir inter-
face Fig.S10(f), mostly in-plane d orbitals dominate the
minority spin states near EF , leading to poor coupling
with the ∆1 type bands of the HfIrSb spacer material.

Bader Charge and COHP Bond Analysis: The
net charge transfer at Co2MnSb/HfIrSb interfaces as
calculated from Bader charge analysis13 is shown in
Fig. S1014. For both the interfaces we observe that the Ir
atom at the interface loses significant amount of charge
(-0.27e) compared to the interface Mn (-0.14e) and Sb
(-0.07e) atom, that get accumulated in the interface
region. Similar trend can also be observed from our
Mulliken and Loewdin charge analysis ( Table S4.14) as
obtained from LOBSTER package10. Additionally, our
orbital-decomposed charge density analysis, facilitated
by the LOBSTER package10, highlights that out-of-
plane orbitals (s and dz2 for Ir and pz for Sb) witness
the most significant charge losses, whereas for Mn, it
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Figure S9. The local density of states (LDOS) for the interfa-
cial Mn, and Ir atoms are shown in panels ((a), (b)), and ((d),
(e)), respectively, for the heterojunctions with Mn-Sb/Ir (top
panel) and Mn-Mn/Ir (bottom panel) interfaces. The LDOSs
in the bulk region are also presented as a reference using filled
curves in each figure. Panels (c) and (f) display the orbital
projected DOS of the interfacial Mn atom for the heterojunc-
tions with Mn-Sb/Ir and Mn-Mn/Ir interfaces, respectively,
with d1, d2, d3 denoting dz2 , (dxy, dx2−y2), and (dyz dxz)
orbitals, respectively.
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Figure S10. (a) & (d) Minority spin band structure for the
considered heterojunctions with Mn-Sb/Ir & Mn-Mn/Ir inter-
face on the top (bottom) panel along the X-Γ-M high symme-
try directions of the 2D Brillouin zone; (b), (c) [ (e), (f)] rep-
resent the atomic and orbital contribution of the inter-facial
atoms on the minority spin band structures for Mn-Sb/Ir [Mn-
Mn/Ir] interface, respectively. Here ∆1 ∆2 and ∆5 represent
( s, pz, dz2) , (dxy, dx2−y2), and (px, py, dyz dxz) orbitals
respectively.

is the in-plane (dx2−y2 , dxz) orbital that experiences
substantial charge loss. These findings corroborates
well with our charge density and magnetization density
difference analysis presented in Fig.3.

To gain deeper insights into the interface bonding,
we conducted the COHP analysis between Mn-Ir and
Sb-Ir atom pairs, as depicted in Fig. S13. The Crys-
tal Orbital Hamilton Population (COHP) analysis has

(a) (b)

Figure S11. Charge transfer at the Co2MnSb/HfIrSb interface
as calculated from the Bader analysis: (a), (b) for Mn-Sb/Ir
and Mn-Mn/Ir interface, respectively.

(a) (b)

Figure S12. Comparison of total density of states of the inter-
face atoms with and without considering the effects of spin-
orbit-coupling for: (a) Mn-Sb/Ir , (b)Mn-Mn/Ir interface, re-
spectively.

been carried out using the LOBSTER package10,15.The
pbeVaspFit2015 basis with the following basis functions:
Co: 3d, 4s, and 3p; Mn: 4s, 3d and 4p; Sb: 5s, 4d and
5p; Hf: 5d, 6s and 5p ; Ir: 5d, 6s and 4f, have been
used for the orbital projection of plane waves. The wave-
functions are obtained from the DFT calculations. Addi-
tionally, in Fig. S13, we present integrated COHP values
(ICOHP) between these atom pairs, serving as an indi-
cator of bond strength by integrating the COHP values
up to the (EF ). For the Mn-Sb/Ir interface (Fig. S13
(a)), the COHP analysis between Mn-Ir atom reveals
presence of anti-bonding states near EF in the major-
ity spin channels, which lowers the bonding interaction.
However, the situation is different for the minority-spin
channel, where the whole valence band (VB) has bonding
interaction. Similar observations have also been made
in some previous bonding analysis involving 3d transi-
tion metal atoms16–18. Because, of the exchange hole,
the majority spin orbitals are more spatially contracted
than the minority spin orbitals and contributes less to
the bonding interactions16. The COHP bonding analysis
between the Ir-Sb pair mostly revealed bonding interac-
tion in the valence band for both the spin channel, apart
from the presence of small anti-bonding interaction in the
minority spin-channel in the VB away from EF , which is
compensated by the strong bonding character deep into
the energy. The ICOHP values in Fig. S13 indicates the
Sb-Ir (ICOHP:-2.35 eV) bonding is significantly stronger
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(a)

(b)

Figure S13. COHP analysis of the bonds between the in-
terface atoms for Co2MnSb/HfIrSb heterojunction: (a) Mn-
Sb/Ir ; (b) Mn-Mn/Ir interface, respectively. EF has been
set to 0 eV. The positive (negative) values at the x-axis indi-
cates bonding (anti-bonding) feature. The sign ↑(↓) indicate
majority (minority) spin contributing to the bonding.

than the Mn-Ir (ICOHP:-0.79 eV ) bonding at the inter-
face.
In the case of the Mn-Mn/Ir interface, the COHP anal-
ysis uncovers anti-bonding states in the majority spin
channels near EF between the both, Mn1-Ir and Mn2-Ir
bonds, contributing to even weaker bonding compared
to the Mn-Sb/Ir interface. In contrast, the minority-spin
contributes exclusively to the bonding interaction below
EF (Fig. S13 (b)).
The weaker covalent bonding at the Mn-Mn/Ir inter-
face compared to the Mn-Sb/Ir interface, as indicated
by our COHP bonding analysis is further supported by
the Bader charge analysis, which suggests relatively less
charge transfer at the Mn-Mn/Ir interface compared to
the Mn-Sb/Ir Interface (Fig. ??). For the Mn-Sb/Ir inter-
face, the COHP analysis reveals predominantly positive
values at deeper energy values from EF between Mn-Ir
and Sb-Ir atoms, indicating a bonding feature. How-
ever, a notable anti-bonding feature also emerges below
EF , approximately at -1.5 eV, for Mn-Ir, which weakens
the Mn-Ir bonding compared to the Sb-Ir bonding at the
interface. This weakening is further evident in the cal-
culated ICOHP values shown in Fig.S13 (a).In the case
of the Mn-Mn/Ir interface, the COHP analysis uncovers

anti-bonding states near EF between Mn1-Ir and Mn2-
Ir bonds, contributing to even weaker bonding compared
to the Mn-Sb/Ir interface. This observation is further
supported by the Bader charge analysis, which indicates
relatively less charge transfer at the Mn-Mn/Ir interface
compared to the Mn-Sb/Ir Interface.

V. ELECTRONIC PROPERTIES OF THE
HETEROJUNCTION & BULK SPACER LAYER

UNDER BI-AXIAL STRAIN

In order to investigate the underlying mechanism of
such orbital sensitive majority transmission, we have con-
ducted a detailed analysis of the electronic properties of
the bulk electrode and spacer material. Our previous dis-
cussion has revealed that bi-axial strain induces changes
in the spin polarization of the electrode, resulting in the
loss of its HM property under compressive bi-axial strain
(as shown in Fig. S214). However, we have not observed
any significant changes in the orbital character of the
bands under the entire range of applied strain along the
transport direction (Γ to X (Z)), as depicted in Figures
S3, S414. Somewhat rigid shift of the bands can only be
seen.
Additionally, we have demonstrated the effect of bi-axial
strain on the electronic properties of the bulk spacer ma-
terial HfIrSb, as illustrated in Fig. S14. Specifically,
under -4% bi-axial strain, HfIrSb becomes an indirect
bandgap semiconductor, with an increase in the bandgap
of 1.25 eV compared to the unstained structure, and the
degeneracy of the valence bands at the Γ point is also
lifted. Furthermore, the atom-projected band structure
analysis suggests that both the VBM at Γ and CBM at
the M point have a dominant contribution from the Hf
atoms (as shown in Fig. S14(a)), which is unlike the case
of the unstained structure (as shown in Fig.1). These
changes are also reflected in the orbital-projected band
structure (as presented in Fig. S14 (a)), where we ob-
serve that the VBM and CBM have ∆2 and ∆5 orbital
characters, respectively.
On the other hand, under +4% bi-axial strain, we ob-
serve that the CBM is mostly Sb atom derived and the
VBM has a contribution from both Hf and Ir atoms (as
illustrated in Fig. S14(b)). The orbital-projected band
structure shows, the VBM is mostly dominated by the
∆5 orbitals. The comprehensive differences in the elec-
tronic properties of the spacer layer under compressive
and tensile bi-axial strain lead to the orbital sensitivity of
the majority spin transmission. Finally, we analyze the
results corresponding to the d orbitals of the interfacial
Mn atoms of the heterojunction with Mn-Mn/Ir inter-
face under -4% (compressive) and +4% (tensile) strain
(Fig.S15). Our results clearly indicate that under -4%
strain, the dx2−y2,xy orbitals of the Mn atoms have a
significant contribution to the majority spin states at
the Fermi level, whereas it is the dxz,yz orbitals of Mn
atom that contributes more for +4% strain. These ob-
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∆1 ∆5∆2
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Figure S14. The atom and orbital projected band structure of bulk HfIrSb under strain is investigated, specifically for (a) -4%
(compressive) strain and (b) +4% (tensile) strain. In this analysis, the symbols ∆1, ∆2, and ∆5 represent the following orbital
compositions, respectively: (s, pz, dz2), (dxy, dx2−y2), and (px, py, dyz, dxz).

-4% 4%

Figure S15. Orbital projected DOS of interfacial Mn atom
under 4% compressive and tensile strain for Mn-Mn/Ir inter-
face.Here, d1, d5, d2 represents dz2 , dxz,yz, and dx2−y2,xy

orbitals , respectively.

servations collectively explain the orbital sensitivity of
the majority spin transmission under strain.

VI. SPIN TRANSMISSION PROPERTIES OF
THE HETEROJUNCTION

VI.1. Transmittance in Parallel Spin
Configurations with Spacer Layer Thickness:

Within Figure S16, we undertook a comparison of the
transmittance characteristics between HfIrSb and MgO
in a parallel spin configuration, utilizing various layer
thicknesses. As anticipated, owing to the larger band
gap of MgO, the transmittance value is observed to be
1000 times smaller, even with comparable barrier thick-
ness. This observation alludes to a notably elevated RA-
product for MgO in contrast to HfIrSb.

(a) (b)

Figure S16. Transmittance in parallel spin configurations
with varying spacer layer thickness: (a) & (b) with HfIrSb
and MgO spacer, respectively.

Spacer

HfIrSb

Electrode Electrode

Figure S17. The absolute square of the right propagat-
ing scattering state wavefunctions at the Fermi energy (EF )
within the Co2MnSb/HfIrSb heterojunction (with 13ML of
spacer ) is depicted. The illustration showcases the penetra-
tion and decay of the wavefunction for two different interfaces,
Mn-Sb/Ir and Mn-Mn/Ir, as a function of layer thickness.
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