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Interfacial effects on the superconducting properties of LaSi2(112) films on Si(111)
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Superconducting films are fascinating due to their tunability associated with the interfacial effects. Here we
report the superconductivity of single-crystalline LaSi2(112) films epitaxially grown on Si(111) substrates, which
exhibit the superconducting transition temperature (Tc ) of 3.2 K in films thicker than 21 monolayers (ML) in the
strong-coupling regime. At the interface, the LaSi2 films bear the tensile strain, leading to the formation of
thickness-dependent stripes. The local superconducting gap varies in real space in accordance with the stripes.
In some areas with the thickness of 10–21 ML the superconductivity is enhanced, while in films thinner than
10 ML the superconductivity is suppressed due to the suppression of electronic states at the Fermi level. Our
work provides insights into the interfacial effects on the superconductivity of epitaxial compound films from
both lattice and electronic aspects.
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I. INTRODUCTION

As a benefit from the advance of the precise control
of film growth, rich quantum phenomena emerged in the
low-dimensional superconducting structures, for example, the
superconductor-insulator transition at the two-dimensional
(2D) limit [1], and the quantum size effect of the supercon-
ductivity in 2D Pb films [2–5]. When the superconductors are
in their film forms, the superconducting transition temperature
(Tc) can be decreased, e.g., in NbN films on MgO(001) [6],
unchanged, e.g., in Al films on Si(111) [7], or increased,
e.g., in La1.85Sr0.15CuO4 films on LaSrAlO4 [8], related to
the specific substrates and the interfacial atomistic structures
[9,10]. The superconducting Tc of single-layer FeSe films on
SrTiO3 can even be enhanced by nearly an order of magnitude
[11,12]. It is believed that the interfacial effects, both at the
electronic and lattice aspects, play the key role in the signifi-
cant enhancement of superconductivity, while the microscopic
mechanism is yet to be clarified [13]. By tuning the thickness
with single-layer precision, the BCS superconducting films on
Si(111) substrates have been intensively investigated as the
prototype [14–18], while it is important to extend the study to
complex or unconventional superconducting films.

Lanthanum (La), the first element in lanthanide series,
has the electron configuration of 5d16s2 and can be applied
to Si-based devices due to the low Schottky barrier height
[19,20]. It was reported that polycrystalline films of lan-
thanum silicide (LaSi2−α , 0 � α � 0.25) can be formed by
annealing a mass of La on Si surfaces [21]. The recent first-
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principle calculations pointed out that the single-crystalline
LaSi2, with the tetragonal ThSi2 structure of the I41/amd
space group [22] and the lattice constants of a0 = b0 = 4.28 Å
and c0 = 13.72 Å [Fig. 1(a)], possesses band crossings at the
high-symmetry points, suggesting LaSi2 as a potential topo-
logically nontrivial material [23]. In addition, both bulk and
thick film of LaSi2 are superconducting with the Tc of 2.3 K
(defined as the temperature of the vanishing of DC electrical
resistance) [21,24]. The specific heat measurements showed
an anomalously small jump at Tc as compared with BCS
theory, implying the anisotropy of the Fermi surface or the
presence of multiple bands [25]. An in-depth understanding
of the superconductivity mechanism is still missing.

In this paper, high-quality LaSi2 films with different thick-
ness (t) are grown by molecular-beam epitaxy (MBE). Since
the films bear in-plane tensile strain at the interface, distinct
stripes are visible on the thin films by scanning tunneling
microscope (STM). The interspacing of the stripes increases
with increasing t , indicating the strain relief. By adjusting the
film thickness, we focus on the variation of superconducting
gap (�) and quasiperiodicity of the stripe modulation (d) to
investigate the interfacial effects on the superconductivity of
LaSi2 films on Si(111) substrate. Electric transport measure-
ments of the films thicker than 72 monolayers (ML, 1 ML =
2.77 Å) show the Tc of 3.2 K. The BCS ratio of the measured
superconducting gap to Tc manifests the strong coupling in
LaSi2 superconductor. On the surface of the 7–21-ML films,
there is the spatial inhomogeneity of the superconducting gap
in accordance with the stripes, and in some areas the super-
conducting gap is enhanced. Further reducing the thickness,
the superconductivity is suppressed due to the suppression of
the density of states at the Fermi level (EF) of LaSi2. The
thickness-dependent study of the superconductivity of LaSi2
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FIG. 1. Structure and morphology of LaSi2. (a) Lattice schematics of LaSi2 in three-dimensional, top, and side views. The blue and yellow
spheres represent La and Si atoms, respectively. (b) STM topographic image (−2.4 V/50 pA) of the LaSi2(112) film with the thickness of 108
ML. The upper inset shows the LEED patterns of the LaSi2(112) film, while the lower inset is the height profile of the step marked by the blue
arrow. (c) High-resolution STM image (0.5 V/500 pA) of the LaSi2(112) surface, with the in-plane rectangle unit cell labeled. The inset shows
the fast Fourier transform of the image. (d) XRD spectra of the 270-ML-thick LaSi2(112) film on Si(111) and the bare Si(111) substrate. The
peak at ∼26° is the accompanying diffraction of the Cu Kβ line. The results of STEM-EDS of the LaSi2 film with the thickness of 165 ML on
Si(111): (e) high-angle annular dark-field image of the LaSi2 film on Si(111); (f), (g) EDS mappings of Si and La, respectively.

films reveals the effects of lattice and electronic modulations
as well as their cooperation at the interface.

II. EXPERIMENTAL

The STM experiments were performed in a Unisoku ul-
trahigh vacuum STM-MBE combined system with the base
pressure better than 1 × 10−10 mbar. Commercial Si wafers
(0.5 mm thick, n type with the room temperature resistance
of 0.04 0.08 � cm or p type with the resistance of 0.02 ∼
0.04 � cm) were cut into 3 × 10-mm2 pieces as the substrates.
The substrate doping type or doping concentration does not
influence the results in this paper. The (7 × 7)-reconstructed
Si(111) surface was prepared following the standard flashing
recipe. High-purity La (Alfa Aesar, 99.9%) was evaporated
from a high-temperature effusion cell at 1550 ◦C to the
Si(111) substrates kept at 650 ◦C. The film thickness was
estimated by the La deposition amount and calibrated by STM
imaging: for the films thinner than 5 ML, the thickness was
determined by directly measuring the height of individual
LaSi2 islands, since they coexist with the bare (

√
3 × √

3)-
reconstructed surface. The deposition rate could be there-
fore determined and the average thickness of thick films be
estimated. The in situ superconducting gap measurements
were performed by scanning tunneling spectroscopy (STS)
in differential conductance (dI/dV ) spectra at 2.3 K un-
less otherwise specified. The low-energy electron-diffraction
(LEED) measurements were conducted in a separate system

with the films prepared under exactly the same conditions
as in the STM system. The structures of the LaSi2 films
were characterized by ex situ x-ray diffractions (XRD) and
scanning transmission electron microscopy (STEM). For the
STEM measurement, the films were covered by amorphous
Si to avoid possible surface deterioration. The ex situ four-
probe electrical transport measurements were carried out in a
commercial physical property measurement system. We only
conducted electrical transport measurement for the thick films
(>36 ML), where the “buried” LaSi2 layers were protected by
the surface layers.

The Vienna ab initio Simulation Package Was used for
density functional theory (DFT) calculations [26,27]. The
electron-ion interactions were described by the projector aug-
mented wave [28,29], while the exchange and correlation
terms were accounted by the local density approximation [30].
The energy cutoff of 650 eV was used for the expansion
of the plane-wave functions. The convergence criteria of the
total energy and ionic force loops were set as 10−5 eV and

10−2 eV Å
−1

, respectively. For Brillouin-zone integration, a
k-point mesh of 7 × 7 × 1 was set by the Monkhorst-Pack
method with the origin at the � point. The slabs were built
with a vacuum layer of more than 12 Å. To investigate the
effects of reduced dimensionality and strain on the electron
density of states (DOS), different models were calculated with
the parameters as listed in Table I. The lattice constants in
model A were fixed as in the bulk LaSi2, while in model B
they were relaxed in the calculation. Model C was applied
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TABLE I. Parameters of the structural models in DFT calculations.

Model Lattice constants (Å) Strain Relaxation With substrate

A a = 7.52, b = 6.05 No Disabled No
B a = 7.52, b = 6.05 No Enabled No
C a = 7.68, b = 6.05 2% Enabled No
D a = 7.68, b = 6.65 2% + 10% Disabled No
E a = 7.68, b = 6.65 2% + 10% Enabled No
F, G, H a = 7.68, b = 6.65 2% + 10% Enabled Yes

with 2% tensile strain by enlarging the lattice constant a
to 7.68 Å. Model D was applied with 2 and 10% tensile
strain along the a and b directions, respectively. Model E was
relaxed from D. To evaluate the substrate effect on the DOS,
the slab models with six Si bilayers covered by 1-, 2-, and
3-ML LaSi2(112) (marked by F, G, and H) were built. The
lattice constants of LaSi2 layer were taken as in model D
for simplification. The dangling bonds of the bottom Si layer

were saturated by H atoms. The DOS contributed by the top
single-layer LaSi2(112) was extracted.

III. RESULTS AND DISCUSSION

By keeping the Si(111) substrate at a high temperature
(∼650 ◦C) and gradually increasing the La coverage, the
surface experiences various one-dimensional reconstructions

FIG. 2. Crystalline structure of LaSi2(112) epitaxy on Si(111). (a) Lattice schematics of LaSi2(112) in top and side views. The crystalline
orientation indexes are labeled relative to the LaSi2 lattice. (b) Schematic of the in-plane epitaxial relationship of LaSi2(112) on Si(111). Three
equivalent domains (with the unit cells labeled by the black rectangles) may be formed associated with the threefold symmetry of Si(111).
The honeycomb lattice is the Si(111) bilayer with the unit cell labeled by the dashed green rhombus. The green dashed rectangle illustrates the
growth template supplied by Si(111) lattice (2a0 and

√
3a0 along [11̄0] and [112̄] directions, respectively, a0 = 3.86 Å) for a “fully strained”

epitaxial film. The black rectangle labels the unit cell of LaSi2(112). The orientation indexes of Si are also labeled in green for reference.
(c) STEM image of the LaSi2(112)/Si(111) along [11̄0] of LaSi2. The lattice schematics of LaSi2 and Si are superimposed. (d) Schematic
drawing of the lattice relaxation of LaSi2(112)/Si(111) interface along [11̄0] of LaSi2. The red and black dots illustrate the lattice alignment.
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FIG. 3. Stripes on the LaSi2(112) films with different thickness. (a)–(e) The STM images (−1 V/50 pA) of the LaSi2 surfaces with different
thickness. The inset of (a) shows the zoomed-in image. The orientation of the stripes is about 10◦ off the a direction of LaSi2 lattice. With
the film thickness increasing from 4 to 70 ML, the interspacing of the stripes d increases from 5.2 to >70 nm. (f) The inverse of the stripe
interspacing (1/d ) as a function of t , fitted by an exponential function (1/d = 0.33e−t/11.77).

in the submonolayer region [31]. Further increasing the La
dosage, a long-range ordered film is formed. The films appear
as separate patches at the initial growth stage, coexisting with
the (

√
3 × √

3) reconstruction, and form terraced morpholo-
gies with increased La coverage. The lattice periodicities of
the films are distinct from the underlying Si(111) substrate as
well as the single crystal of metal La. On the 108-ML-thick
film shown in Fig. 1(b), the terrace height is about 2.8 Å, dif-
ferent from that of Si(111) (3.1 Å). The high-resolution STM
image shown in Fig. 1(c) indicates the in-plane rectangular
lattice of the film with the unit cell defined by a = 7.5 Å and
b = 6.1 Å. Such periodicity is also visible in the fast Fourier
transform of the STM image. The LEED patterns [the upper
inset of Fig. 1(b)] show the rectangular periodicity and the
existence of three domains in accordance with the equivalent
crystalline orientations on Si(111). The XRD results shown in
Fig. 1(d) reveal that the epitaxial film is LaSi2 grown in its
[112] orientation.

For the growth of the LaSi2 film, the Si substrate serves
as the Si source: at the high temperature (650 ◦C) during
the La deposition, sufficient Si atoms were released from
the substrate and react with La atoms. We have adjusted
the deposition rate of La to allow a sufficient reaction be-
tween La and Si. The STEM and energy-dispersive x-ray
spectroscopy (EDS) results shown in Figs. 1(e)–1(g) indicate
the uniform composition of the films. These characterizations
evidence the formation of the stable, uniform, and stoichio-
metric LaSi2 phase [22]. Although the nonstoichiometry was
reported to influence the superconductivity of LaSi2−α films
[21,24], it may not play a dominant role in the current
work.

The real-space STM images and the reciprocal-space XRD
characterizations are consistent with the bulk LaSi2(112)
structure [Fig. 2(a)]: the interlayer spacing of 2.77 Å (along
[112] of LaSi2) with the in-plane lattice periodicities of 7.51 Å
(along a, [111̄] of LaSi2) and 6.05 Å (along b, [11̄0] of LaSi2).
Further considering the in-plane epitaxial orientation of the
LaSi2 film on Si(111) [Fig. 2(b)], the LaSi2 [111̄] (a) direction
is parallel to Si [11̄0], and LaSi2 [11̄0] (b) is parallel to Si
[112̄]. There is a significant lattice mismatch at the interface:
2% along a and 10% along b. The epitaxial LaSi2 film is
subject to a tensile strain along both in-plane directions.

To investigate the microscopic picture of the interfacial
lattice relaxation, we carried out the cross-sectional STEM
analyses along the [11̄0] direction of a thick LaSi2 film
(165 ML). As shown in Fig. 2(c), the interface is sharp,
without any wetting or amorphous layer formed between the
LaSi2 film and the Si substrate. Along the [11̄0] direction
of LaSi2, every 11 LaSi2 unit cells are fitted into 10 Si unit
cells, as illustrated in Fig. 2(d). The LaSi2 film is almost fully
relaxed along b. On the other hand, the LaSi2 film is fully
strained along its [111̄] direction (not shown here), i.e., it bears
2% in-plane tensile strain at the interface along a.

The interfacial lattice relaxation can also be observed in
the STM images taken on the films with different thickness.
On the 4-ML film, quasiperiodical stripes are observed with
the interspacing d of ∼5.2 nm and an angle of 10◦ off the a
orientation [Fig. 3(a)]. The stripes are irrelevant to the STM
scanning conditions, indicating that they reveal the geometric
information of the lattice distortion related to the strain relax-
ation. With the film thickness (t) increasing, the interspacing
of the stripes increases gradually [Figs. 3(a)–3(e)] to more
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FIG. 4. Superconductivity of LaSi2(112) films measured by elec-
trical transport and STS. (a) ρab-T of the 90-ML LaSi2(112) film.
The inset shows the zoomed-in curve around Tc. (b), (c) The
temperature-dependent dI/dV spectra taken in zero magnetic field
and the magnetic-field-dependent dI/dV spectra taken at 2.3 K on
the 126-ML LaSi2(112) film, respectively. The spectra are shifted
vertically for clear presentation. The black dashed lines indicate the
position of the coherent peaks. (d) BCS fitting (red solid curve) of
measured superconducting gap (black dots) at 2.3 K of the 126-ML
film.

than 70 nm on the 70-ML film (no stripe can be observed in
the image of 70 nm × 70 nm). We use 1/d to quantitatively
represent the degree of strain, which decreases exponentially
upon t , as shown in Fig. 3(f). Note that such slight distortion of
the LaSi2 lattice associated with the stripes cannot be resolved
in TEM.

The four-point electric transport measurements reveal the
superconducting behaviors of the thick LaSi2(112) films.
As plotted in Fig. 4(a), the temperature-dependent in-plane
resistivity (ρab − T ) of the 90-ML film exhibits an abrupt
drop at the onset temperature of 3.6 K, and goes to zero
at a temperature (defined as the superconducting Tc in this
paper) of 3.2 K. In the normal state between 4 and 184 K,
the film exhibits metallic behavior. According to Mathiessen’s
rule, the resistivity can be considered as ρab = ρ0 + ρep(T ),
where ρ0 is the residual resistivity that reflects the impurity
contribution, and ρep(T ) is governed by the electron-phonon
interaction [32] that can be estimated by the Bloch-Grüneisen
(B-G) formula [21,33]:

ρep = ρ ′T
(

T

�D

)4 ∫ �D/T

0

x5dx

(ex − 1)(1 − ex )
, (1)

where ρ ′ is a constant, and �D the Debye temperature.
Fitting the experimental data by the B-G function, we get
ρ0 = 11.65 � cm, ρ ′ = 0.48 μ� cm/K, and �D = 230 K.
The value of ρ ′ is consistent with that reported by Travlos and

Salamouras [21], while ρ0 and �D are lower than the reported
values [21], evidencing the high quality of the LaSi2 films in
the current work.

Figure 4(b) shows the temperature-dependent dI/dV spec-
tra taken in situ on the 126-ML LaSi2 film. There is an obvious
superconducting gap � with pronounced coherence peaks at
2.3 K. With the temperature increasing, the gap is gradually
filled up and becomes invisible at 3.2 K. The gap-opening
temperature (3.2 K) is consistent with the macroscopic ρab −
T measurements (in the following, we take the gap-opening
temperature as the superconducting Tc for simplicity). The
increasing magnetic field also suppresses the superconductiv-
ity: the gap gradually closes when the vertical magnetic field
reaches 0.1 T at 2.3 K, as shown in Fig. 4(c).

The dI/dV spectra acquired at 2.3 K can be described as
the tunneling conductance between a superconductor and a
normal metal [34–36]:

I (V ) = 1

2π

∫ ∞

−∞
dε[ f (ε) − f (ε + eV )]

× Re

(
ε + eV + i�√

(ε + eV + i�)2 − �2

)
, (2)

where f (ε) is the Fermi function involving the thermal
broadening, � the inelastic scattering rate for quasiparticles,
and � the superconducting gap. We take a gradient of I in
Eq. (2) with respect to V , and get the simulated tunneling
conductance dI/dV . Then, by optimizing the values of �

and �, the experimental dI/dV spectrum can be fitted. As
shown in Fig. 4(d), the fitted value of � is 0.9 meV (� =
0.2), giving the superconducting coupling coefficient within
the BCS picture as 2�/kBTc = 6.52 (kB is the Boltzmann
constant). It is indicated that the superconductivity of LaSi2
is in the strong-coupling regime.

The dI/dV spectra are measured on the films with different
thickness. The values of the �, Tc, and 1/d (representing the
degree of lattice strain) are summarized in Fig. 5(a). While
the superconducting characteristics of LaSi2 are unchanged
in relatively thick films (above 21 ML), distinct thickness
dependence is observed in films thinner than 21 ML. With
the thickness decreasing, the superconducting gap increases
from 0.9 meV, reaching the maximum of 1.25 meV at 10
ML, and is suppressed significantly at 7 ML [see Fig. 5(b)].
Note that there is significant inhomogeneity of the super-
conductivity in the films thinner than 10 ML. As shown in
Figs. 5(c) and 5(d), the STS spectra exhibit distinct spatial
variance in accordance with the stripes on the 7-ML film. The
superconducting gaps appear on one side of stripes [the black
and green arrows/curves in Figs. 5(c) and 5(d)], while they are
significantly suppressed (or even disappear) at other positions.
Moreover, we find the superconductivity suppression occurs
at different positions relative to the stripes on the film with
different thickness (not shown here), since the actual degree
of lattice distortion would be different. Here we focus on the
maximum values of � (�max) measured on each sample with
the possible spatial inhomogeneity neglected.

The temperature-dependent dI/dV spectra of the 10-ML
film indicate the enhanced Tc (gap-opening temperature)
of ∼3.5 K, consistent with the enlarged gap. As shown in
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FIG. 5. Interfacial effects on the superconductivity of LaSi2(112) films on Si(111). (a) Thickness-dependent 1/d (the blue line is guide to
the eye), superconducting gap (the maximum values of �max are taken with the spatial inhomogeneity neglected; see the main text), and Tc

(taken as the gap-opening temperature). (b) Experimental dI/dV spectra of the films with different thickness measured at 2.3 K. (c) STM image
of the stripes on the 7-ML LaSi2 surface. (d) The dI/dV spectra at 2.3 K taken at the positions marked by the arrows in the corresponding
colors in (c). All the spectra are normalized following the method described in Ref. [37]. The superconducting gaps are labeled by the dashed
lines and arrows, respectively. Note that all the spectra in (b) and (d) are shifted vertically for clear presentation.

Fig. 5(a), the strain, Tc, and �max do not change prominently
above 21 ML; while they clearly show the consistent increases
in the thickness range of 10 ∼ 21 ML. It is evidenced that
the superconductivity enhancement is related to the strain at
the interface. However, when the thickness is further reduced
below 10 ML, �max decreases sharply (so as Tc), deviating
from the thickness dependence of 1/d . On the 7-ML film,
the superconducting gap is completely closed in some area
at 2.3 K [Figs. 5(c) and 5(d)]. One possible reason is that,
although the interfacial strain is spatially modulated, in gen-
eral, it increases with decreasing thickness and could become
too large to bestow the superconductivity on the thin LaSi2
films. Additionally, the electronic structures of the thin LaSi2
films change distinctly as observed in the large-scale STS
dI/dV spectra. Figure 6(a) shows the suppression of the
electron DOS at the Fermi energy (EF) on the films below
5 ML, and the suppression becomes more prominent with
thickness decreasing, accompanied by the disappearance of
superconductivity.

To explore the origin of the DOS suppression, we per-
formed the first-principle calculations. For the LaSi2 layers
without Si substrate (models A–E as illustrated in Table I),
there is no DOS suppression at EF, even in the freestand-
ing 1-ML LaSi2, regardless of the strain effect (not shown
here). The suppression is not purely an effect of reduced
dimensionality. Instead, only when the substrate is considered
(model F as illustrated in Table I), the calculated partial DOS
of the fully strained 1-ML LaSi2 on Si can reproduce the
DOS suppression at EF [Fig. 6(a)]. With the increase of the
LaSi2 thickness (models G and H), DOS suppression at EF

gets less prominent. With the spatial distribution of charges

at the interface calculated, Fig. 6(b) illustrates the associated
microscopic mechanism: The charge density is significantly
changed at the epitaxial interface on the LaSi2 side, owing

FIG. 6. (a) dI/dV spectra taken at 4.3 K on the LaSi2(112)
films with different thickness. The spectra are shifted vertically for
clear presentation. The olive curve at the bottom is the calculated
DOS of the 1-ML LaSi2(112) on Si(111) for comparison. The
reduced DOS of unoccupied states might be related to the interfacial
charge redistribution, since such DOS reduction is absent in mul-
tilayered LaSi2 (not shown). The vertical dashed line indicates the
DOS suppression at EF in the thin films and the calculated model.
(b) Calculated charge redistribution at the LaSi2/Si(111) interface.
Cyan (yellow) color represents charge depletion (accumulation) re-
gion relative to the pristine LaSi2 and Si, respectively. Blue and gray
circles are La and Si atoms, respectively.
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to the formation of the chemical bonds between the film and
substrate. The superconductivity of the LaSi2/Si(111) is also
affected by the interface from the electronic aspect.

In general, the effective range of strain is much longer
than the electronic modulations. Since both of them modulate
the superconductivity of the LaSi2 films at the interface, the
superconducting behaviors can be described in three regimes,
characterized by the interfacial effects of strain, electronic
modulations, and their cooperation. As shown in Fig. 5(a), in
region I where the thickness is below 10 ML, the interfacial
effect is dominated by the suppression of DOS at EF that
suppresses the superconductivity. The strain also plays a role,
manifested by the inhomogeneous superconductivity associ-
ated with the stripes on the surface. Region II (10–21 ML) is
dominated by the strain effect. Although the inhomogeneous
distribution of lattice distortion results in the slight variation
of the local superconducting gap, the � value increases with
decreasing thickness, suggesting that there is a strain window
that enhances the interfacial superconductivity. Region III
(above 21 ML) is not significantly affected by the inter-
face, representing the intrinsic superconductivity properties of
LaSi2.

IV. CONCLUSIONS

In conclusion, high-quality LaSi2(112) films have been
synthesized on Si(111) substrate. The LaSi2 films bear a
2% tensile strain along its [111̄] direction. Consequently,
stripes are formed on the film surface, with their interspacing
varied with the thickness, representing the degree of the strain
relaxation. The thick LaSi2 films (>21 ML) are in the strong-

coupling superconducting regime with the superconducting
gap of 0.9 meV at 2.3 K and the Tc of 3.2 K. With the film
thickness decreasing, the superconductivity is enhanced as
the superconducting gap reaching 1.25 meV on the 10-ML
film. Besides, the local superconducting gap slightly varies
in accordance with the stripes, evidencing the modulation
by the interfacial strain. Further decreasing the thickness to
less than 10 ML, the superconducting gap decreases sharply.
The first-principle calculations reveal the DOS suppression
at EF at the interface. The interfacial effects of strain and
electronic modulations with different effective range, as well
as their cooperation, lead to the complex variations of the
superconducting behaviors, making the LaSi2/Si system an
ideal platform to learn the mechanism of interfacial tunings
of superconductivity.
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