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A double-layered perovskite oxide Sr3Mo2O7 is considered a “hidden ladder” system with wide and
narrow bands near the Fermi level, for which high-Tc superconductivity is expected. However, the difficulty
in synthesis, especially in the preparation of samples without oxygen deficiency, can hinder the observation of
superconductivity. In this study, we constructed a double-layer SrMoO3 block through artificial superlattices
with the insulating SrTiO3 block, (SrMoO3)m/(SrTiO3)t (m = 2, 4; t = 4). First-principles calculations
for bilayered SrMoO3 (m = 2) exhibit a wide-narrow band structure near the Fermi level, which bears a
close resemblance to Sr3Mo2O7. The dispersion along the kz direction is strongly suppressed by increasing
the number of the SrTiO3 layers, t. However, no superconductivity is observed down to 0.1 K. We discuss
the absence of the superconductivity for the present films on the basis of results of scanning transmission
electron microscopy and band structure calculations.

1. Introduction

There has been a rapid progress in the study of un-
conventional iron-based superconductors.1, 2) Of particu-
lar interest is the role of an incipient band - a band that
does not intersect but lies close to the Fermi level. The
incipient band is expected to enhance superconductivity,
as suggested in heavily electron doped AxFe2−ySe2 (A =
alkali metal ions)3, 4) and monolayer FeSe.5–8) Supercon-
ducting mechanisms have been discussed using finite-
energy spin fluctuations.9–15) The incipient-band induced
high-Tc superconductivity was initially addressed in 2005
for cuprates with a ladder-type structure.16) For the two-
leg ladder model with bonding and antibonding bands,
one of the bands becomes wide and the other becomes
narrow (or flat) once the diagonal hopping is introduced,
and an interband pair-scattering process results in high-
Tc superconductivity. A similar idea has been extended
to various quasi-one-dimensional lattice models17) as well
as other lattice models.18–20)

Recently, Ogura et al have proposed a new type of
materials that possess wide and incipient-narrow bands,
bilayer Ruddlesden-Popper (RP) compounds, Sr3Mo2O7

and Sr3Cr2O7 (Mo4+, Cr4+, d2) .21) Although the bilayer
RP structures are apparently not ladder-shaped (Fig. 1),
they have electronic structures similar to the two-leg lad-
der cuprate. This results from the anisotropy of the dxz
and dyz orbitals; the dxz and dyz orbitals can broadly
be treated separately and form the two-leg ladders along
the x and y directions, respectively.21) Theoretical calcu-
lations on the basis of the fluctuation exchange approx-
imation have shown the potential for high-Tc supercon-
ductivity in this “hidden ladder” system.21)
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Fig. 1. (Color online) Crystal structures of Sr3Mo2O7 and the
artificial superlattice of (SrMoO3)m/(SrTiO3)t for (m, t) = (2, 1).

Unfortunately, no sign of superconductivity has
been observed experimentally in Sr3Cr2O7 and
Sr3Mo2O7,

22, 23) although the incipient band is lo-
cated close to the Fermi level. For Sr3Cr2O7, orbital
ordering accompanied by an antiferromagnetic order at
210 K may prevent superconductivity,22) while in the
case of Sr3Mo2O7, oxygen deficiency is likely to be the
main cause.21) For example, Sr3Mo2O7 grown under
high pressure has the oxygen content of ∼ 6.3.21) Some
efforts have been made to control of the partial pressure
of oxygen,23, 24) but it appears there remains ambiguity
in the chemical composition.
Epitaxial thin film growth has an advantage for new

materials synthesis in terms of rational design of ma-
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terials toward achieving desired properties.25–29) More
specifically, artificial heterostructures of functional ox-
ides can be used as a platform to tailor their func-
tionalities as one can modify multiple degrees of cou-
pling between lattices, electrons, and spins and offer
a controlled dimensionality. In this paper, we fabri-
cated artificial superlattices of SrMoO3 and SrTiO3,
(SrMoO3)m/(SrTiO3)t (m = 2, 4; t = 4), with a primary
motivation to realize the hidden ladder, which is the case
for a double-SrMoO3 block (m = 2) (Fig. 1), where the
SrTiO3 block serves as an insulating block layer, instead
of the SrO layers in Sr3Mo2O7. We show physical prop-
erties of the obtained films with m = 2 and 4, as well as
theoretical calculation of these artificial superlattices.

2. Calculations and Experiments

First-principles band structure calculation for
(SrMoO3)m/(SrTiO3)t superlattices were performed
using the WIEN2k package.30) We used the Perdew-
Burke-Ernzerhof parameterization of the generalized
gradient approximation,31) with RKmax = 7 and
12 × 12 × k′z (k′z = 12/t+ m for t +m ≤ 4 and k′z = 2
for 4 < t + m). For these calculations, we consid-
ered a periodic structure model (i.e., a layered oxide
(SrMoO3)m(SrTiO3)t with the space group of P4/mmm
(No.123) as shown in Fig. 1), assuming the ideal case
of no long range orders, and optimized the struc-
tural parameters using the QUANTUM ESPRESSO
package.32, 33)

Epitaxial films of the (SrMoO3)m/(SrTiO3)t superlat-
tice were grown on the (001)-oriented SrTiO3 or KTaO3

substrate using a custom-made reactive molecular beam
epitaxy (MBE) system (EGL-1420-E2, Biemtron). The
films were deposited at a substrate temperature of 520 ◦C
under O2 gas flow with a background pressure of about
4 × 10−7 Torr. The present optimal condition was em-
ployed in the previous study on SrMoO3 films with
MBE.34) The surface structure of the film and substrate
was monitored in-situ by reflection high-energy electron
diffraction (RHEED) with an acceleration voltage of
20 keV. Superlattices were synthesized in the following
way: firstly, we estimated average interval of oscillation
peaks of RHEED intensity of SrMoO3 and SrTiO3 at
the beginning of the growth, and then we used these du-
rations for the growth of the superlattice film.35) The
RHEED intensity oscillation was observed during the
growth of both films, suggesting that the films were epi-
taxially grown in a lateral mode,25, 26) although the in-
tensity decreases as the synthesis of the superlattice pro-
ceeds.
X-ray diffraction (XRD) measurements after the

growth were carried out at room temperature (RT) with
a Rigaku SmartLab diffractometer equipped with a Cu
Kα1 monochromator. The XRD data were analyzed by
using the GlobalFit software installed in the Rigaku
SmartLab XRD system. Complementary to XRD, the
obtained superlattice film was also characterized by an
aberration-corrected scanning transmission electron mi-
croscopy (STEM, JEM-2400FCS, JEOL Ltd.). STEM
observations were performed at accelerating voltages
of 200 kV. The probe-forming aperture semiangle was

22 mrad and high-angle annular dark-field (HAADF)
STEM images were recorded with 68–280 mrad detec-
tors. The cross-sectional STEM sample was prepared
by dual-beam focused ion beam scanning microscopy
(NB5000, Hitachi High-Technologies Co.) using Ga ions.
After this treatment, Ar ion milling with a cold stage
was performed. The electrical resistivity ρ was measured
with a standard four-probe method. The samples were
cooled down to 0.1 K using an adiabatic demagnetiza-
tion refrigerator installed in a Quantum Design physical
property measurement system (PPMS).

3. Results and discussion

3.1 Band structures for the (SrMoO3)m/(SrTiO3)t su-
perlattice

In Fig. 2, we show first-principles electronic band
structures of the (SrMoO3)m/(SrTiO3)t superlattice
with a single-SrMoO3 layer (m = 1) or a double- SrMoO3

layers (m = 2) and insulating SrTiO3 layers of different
thickness (1 ≤ t ≤ 3), where contributions of the Mo-
dxz and dyz orbitals are highlighted by thick lines. In
the m = 1 system, the Mo-dxz and dyz orbitals form the
chain-like networks along the x and y directions, respec-
tively, which results from orbital anisotropy and the pres-
ence of insulating SrTiO3 layers. The Mo-dxz/yz band
structures for the m = 1 system shown in Figs. 2(a)–(c)
look similar. An important difference, however, is the Γ–
Z dispersion (i.e., the dispersion along the kz direction),
which corresponds to the coupling among SrMoO3 layers
separated by SrTiO3 layers. By increasing the number of
the SrTiO3 layers (t), such coupling is rapidly weakened.
In the m = 2 system, the Mo-dxz and dyz orbitals in

the SrMoO3 bilayer form the two-leg ladders along the x
and y directions, respectively. As a result, the Mo-dxz/yz
band dispersion consists basically of the bonding and
anti-bonding bands, each of which has a shape similar to
the Mo-dxz/yz bands in the m = 1 system. Here, we use
the terms of bonding and anti-bonding to denote the cou-
pling between the SrMoO3 layers along the z direction.
Since these two sets of the bonding and anti-bonding
bands have a different bandwidth as shown in Figs. 2(d)–
(f), one can say that the wide and narrow bands coex-
ist. The same situation occurs in Sr3Mo2O7, where the
dxz/yz hidden ladders and the resulting coexistence of
the wide and narrow bands were theoretically pointed
out.21) One can also see that the narrow band edge is
close to the Fermi energy EF, which results in the incipi-
ence of narrow bands similarly to Sr3Mo2O7. Because the
sandwiched SrTiO3 layers are insulating, the Mo-dxz/yz
band structures in the m = 2 system resemble that for
Sr3Mo2O7 shown in Fig. 2(g). As in the m = 1 system,
the Γ–Z dispersion in the m = 2 system becomes weak
with increasing t. In fact, a weaker dispersion is found
in the (m, t) = (2, 3) case than Sr3Mo2O7, suggesting
that the (SrMoO3)m/(SrTiO3)t superlattice with a suf-
ficiently large t is favorable for superconductivity. Thus,
(SrMoO3)m/(SrTiO3)t superlattices with m = 2 are re-
garded as hidden two-leg ladder system that can host
high-Tc superconductivity even without carrier doping,
as suggested by the many-body analysis of Sr3Mo2O7.

21)

The observations shown here are somewhat reminiscent
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Fig. 2. (Color online) Band dispersions of (a)–(f) (SrMoO3)m/(SrTiO3)t for (m, t) = (1, 1)–(1, 3), and (m, t) = (2, 1)–(2, 3) and (g)
Sr3Mo2O7, where contributions of the Mo-dxz and dyz orbitals are highlighted to emphasize the ladder-like band. Note that symmetric

points of M, A and R of (SrMoO3)m/(SrTiO3)t with the P4/mmm space group correspond to X, P, and N of Sr3Mo2O7 with the
I4/mmm space group, respectively.

of the quantum well states in superlattices or ultra-thin
films.36–38)

3.2 Experiments on (m, t) = (2, 4) superlattice films

We initially synthesized the superlattice films of dou-
ble SrMoO3 layers (m = 2) combined with quadruple
SrTiO3 layers (t = 4) on a (001)-oriented SrTiO3 sub-
strate. Figure 3(a) shows the out-of-plane θ–2θ XRD
pattern for the film containing eleven repetitions of the
(m, t) = (2, 4) structure, 11[(SrMoO3)2/(SrTiO3)4]. This
film exhibits distinct satellite peaks, indicating the for-
mation of the superlattice, although a tiny unknown peak
(probably due to MoO3 related secondary phase39–41))
is present at about 25.5◦. The experimental diffraction
pattern is also deviated slightly from the calculation,
based on dynamical theory of X-ray diffraction,2, 3) for
the ideal structure of 11[(SrMoO3)2/(SrTiO3)4] (the blue
solid line in Fig.3(a)).
Figure 3(b) shows the temperature dependence of the

electrical resistivity ρ of the same sample. No supercon-
ductivity was observed at temperatures down to 2 K.
While ρ is almost temperature independent, below 100 K
it increases with decreasing temperature. Since SrTiO3

and SrMoO3 are both magnetically inactive, this increase
of ρ at low temperatures is not due to the Kondo effect,44)

but is ascribable to disordered-caused transport anoma-
lies such as variable range hopping (VRH),45) weak An-
derson localization (WAL),46, 47) and impurity-induced
electron-electron (IIEE) interaction,48) which have been
observed also in films and wires.49) Owning to insulat-
ing d0 nature and large ρ of the Mo(VI)O3 related im-
purity phases, one can ignore their contribution to the

temperature dependence of ρ. Instead, the present re-
sult may be related to a certain disorder in the interface
between SrTiO3 and SrMoO3, which could cause the dis-
crepancy in XRD intensity between experiment and cal-
culation, and also account for the absence of supercon-
ductivity since superconductivity mediated by spin fluc-
tuations tends to be affected by disorders or impurities
involved in the main phase.50) The interface roughen-
ing or Ti/Mo intermixing disorder was found in STEM
for the (4,4) film, which will be discussed later. Note
that thick films of SrMoO3, synthesized by the same
MBE method, showed an improved ρ of 24 µΩ cm at
RT, as compared with the thick films by other tech-
niques.5, 51–53) On the other hand, a slight influence of
extrinsic effects such as Mo(VI)-containing impurities is
still seen in ρ.34) We suspect the emergence of such im-
purities affects the crystallinity of the heterointerface of
the present superlattices, as discussed in a later section.

3.3 Experiments on (m, t) = (4, 4) superlattice films

We examined several growth conditions for the double-
layer SrMoO3 (m = 2) films, but failed to obtain a su-
perlattice film free from a chemical disorder around the
heterointerface. Accordingly, we synthesized a superlat-
tice film with (m, t) = (4, 4), with a hope that the inner
two SrMoO3 layers might not have chemical disorder.
Although the heterointerface of the film might be disor-
dered inevitably, we expected that such an inner double-
SrMoO3-layer structure works as the hidden ladder lat-
tice and may lead to superconductivity.
Figure 4(a) shows the out-of-plane θ–2θ XRD pat-

tern for the film having ten repetitions of the (m, t) =

3
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Fig. 3. (Color online) (a) Out-of-plane θ–2θ XRD patterns (red
line) of a (SrMoO3)m/(SrTiO3)t superlattice film on the (001)-
oriented SrTiO3 substrate for (m, t) = (2, 4). The blue line repre-
sents a dynamical theory diffraction calculation. The fundamental
and satellite peaks observed are indicated by arrows. An asterisk
∗ represents unknown peak. (b) Temperature dependence of the
electrical resistivity ρ of the same sample as (a). The inset shows
the magnified view of the data plot below T = 40 K, with fitting
curves of WAL (ρ ∝ log(T )) and VLH in 2D (ρ ∝ exp(T0/T )1/d+1

with d = 2). Note that the IIEE interaction also brings about loga-
rithmic temperature dependence.48, 49) These fittings imply a large
influence of chemical disorder on resistivity.

(4, 4) structure, 10[(SrMoO3)4/(SrTiO3)4], grown on the
(001)-oriented SrTiO3 substrate. Fundamental and su-
perlattice satellite peaks are clearly seen. The simulated
pattern for the (4, 4) structure broadly agrees with the
experimental data. The same superlattice structure was
also constructed on the (001)-oriented KTaO3 substrate
with a similar film quality.35) It is worth noting that the
(4, 4) film has better quality than the (2, 4) film, which
can be seen from a better match between the experimen-
tal and theoretical patterns for the former film (Figs. 3(a)
and 4(a)).
STEM observations for the (4, 4) film provide detailed

information on the structure, with interface roughen-
ing (Fig. 4(b)) and intermixing disorder (Figs. 4(c)-(d))
around the interface. We used the film fabricated on the
SrTiO3 substrate for these experiments, since ρ is slightly
lower (i.e., the quality of the film is slightly higher) than
that of the film on the KTaO3 substrate, as discussed in
a later section. The roughness and site exchange around
the interface between SrMoO3 and SrTiO3 films would
primarily be ascribed to a poorer crystallinity of SrMoO3

vs. SrTiO3. An insulating Mo(VI)-containing impurity,
which often appears in SrMoO3 films,4–6) may affect
the crystallinity of SrMoO3. STEM measurements re-
vealed trace impurity with a structure different from per-
ovskites.35) Interface roughening could also result from
the lattice mismatch between SrMoO3 (a = 3.976 Å)57)

and SrTiO3 (a = 3.905 Å).58) Additionally, the differ-

Fig. 4. (Color online) (a) Out-of-plane θ–2θ XRD patterns of
a (SrMoO3)m/(SrTiO3)t superlattice film on the (001)-oriented
SrTiO3 substrate for (m, t) = (4, 4). The blue line represents a dy-
namical theory diffraction calculation. The fundamental and satel-
lite peaks are indicated by arrows. A peak at about 22.5◦ is a su-
perlattice peak, not due to an impurity secondary phase, although
it is slightly deviated from the calculation. (b) HAADF STEM im-
age of the SrMoO3/SrTiO3 superlattice film taken from the [100]
zone axis of the SrTiO3 substrate. The same sample as (a) was
used for this experiment. The white arrow indicates the interface
between substrate and superlattice film. (c) Magnified view of the
HAADF STEM image of the superlattice and (d) the intensity pro-
file of B-site cation (Ti or Mo) columns obtained from the white
rectangle region in (c).

ence in surface energies between SrMoO3 and SrTiO3

films may be at play, which has been suggested in
EuMoO3/SrTiO3 superlattices.59)

Although the heterointerface of the (4, 4) film is
disordered, the inner two layers of the quadruple
SrMoO3 layers look clean (Figs. 4(b)-(c)). Using this
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Fig. 5. (Color online) Temperature dependence of the electrical
resistivity ρ of the same film as Fig. 4(a) on the (001)-oriented
SrTiO3 substrate and the (4, 4) film on the (001)-oriented KTaO3

substrate. The slight enhancement of ρ in the film on the KTaO3

substrate could be attributed to enhanced impurity scattering
around roughened interfaces. The inset shows the low-temperature
behavior of ρ of the film on the SrTiO3 substrate.

film, we measured the temperature dependence of ρ,
the result of which is shown in Fig. 5, along with a
10[(SrMoO3)4/(SrTiO3)4] film on the KTaO3 substrate.
Both films exhibit metallic temperature dependence with
a positive slope (dρ/dT > 0), as opposed to the (2, 4) film
(Fig. 3(b)). The slight enhancement of ρ is seen in the
film on the KTaO3 substrate, probably due to the en-
hancement of impurity scattering. There may be some
effect of the epitaxial tensile strain from the KTaO3 sub-
strate, the actual effect of which is not clear in physical
properties of the film obtained. On the other hand, it
is noteworthy that ρ of both films on the SrTiO3 and
KTaO3 substrates is much lower (about 30 times smaller)
than that of the (2, 4) film. This result implies that
charge carriers in the (4, 4) film mainly move through the
inner bilayers; i.e., the influence of impurities or disorder
is small in the inner bilayers. However, no superconduc-
tivity nor any signature of magnetic phase transitions
were observed down to 0.1 K (the inset of Fig. 5).

3.4 Band structure calculation for the (m, t) = (4, 4)
superlattice and the absence of superconductivity

We performed first-principles band structure calcula-
tions for the disorder-free (4, 4) superlattice. Here, we
separately examine the contributions from the inner and
outer bilayers (Fig. 6(a)). Figures 6(b) and (c) show the
band structure, where contributions of the Mo-dxz/dyz
orbitals in the inner and outer layers are highlighted by
thick lines, respectively. Notably, the narrow band of the
inner bilayers is far away from EF (Fig. 6(b)) and hence
may not function as an incipient band that contributes to
the enhanced superconductivity. On the other hand, the
band of the outer layers sits close to EF (Fig. 6(c)) and
can work as an incipient band. It is thus possible that
the superconducting correlation is suppressed in the su-
perlattice with m = 4 in the presence of disorder at the
heterointerface. Oxygen deficiency, discussed in the pre-
vious theoretical study,21) is also a possible origin for the

Fig. 6. (Color online) (a) Crystal structure of
(SrMoO3)4/(SrTiO3)4 and (b,c) its band structure, where
the Mo-dxz/dyz orbital weight in the inner and outer layers is
highlighted, respectively. The inner and outer SrMoO3 layers are
shown by the red and green squares in (a), respectively.

absence of superconductivity.
Although superconductivity was not observed, this

study has clearly demonstrated that electronic structures
similar to a naturally available Sr3Mo2O7 (and cuprate
ladders) can be obtained simply by constructing artificial
superlattice of perovskite SrMoO3 and SrTiO3, with a
further room for modification of electronic structures by
changing a repetition of stacking sequence. The present
system is in a sense analogous to the quantum well struc-
ture of perovskites studied in ultra-thin films;36) SrVO3

with the d1 configuration exhibits a metal insulator tran-
sition at a critical thickness of 2–3 layers through a pseu-
dogap region with a thickness below 6 layers.60) Thus
electron doping to the insulator phase could be achieved
by using SrMoO3 with the d2 configuration.

4. Conclusion

We have fabricated the superlattice of SrMoO3 and
SrTiO3, (SrMoO3)m/(SrTiO3)t, inspired by the recent
theoretical prediction of superconductivity in the bilayer
RP compound Sr3Mo2O7. First-principles calculations
for (SrMoO3)2(SrTiO3)t (t ≥ 2) show similar character-
istics with Sr3Mo2O7, which features a ladder-like elec-
tronic band structure with wide and narrow bands, sug-
gesting a potential high-Tc superconductivity in this arti-
ficial superlattice. Experimentally, we have succeeded in
growing the superlattices with (m, t) = (2, 4) and (4, 4).

5
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The absence of superconductivity in our films might be
due to a chemical disorder in the interface. Further op-
timization of growth conditions is essential to reduce in-
terface roughening and/or intermixing disorder. Such a
superlattice with SrMoO3 is also an interesting future
topic as quantum well structures.
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Supplements for “Hidden Ladder in SrMoO3/SrTiO3 Superlattices:
Experiments and Theoretical Calculations”

Abstract
In this supplemental material, we show experimental results of the high-energy electron diffraction (RHEED)

intensity oscillation during the growth of a superlattice film, X-ray diffraction (XRD) data of a (SrMoO3)4/(SrTiO3)4
film on the KTaO3 substrate, additional data of scanning transmission electron microscopy (STEM) for a superlattice
film.

RHEED intensity oscillation
Figure S1 shows one of the typical results of RHEED intensity oscillation during the growth of superlattice film

of (SrMoO3)4/(SrTiO3)4 on the (001)-oriented SrTiO3 substrate. At the beginning of the film growth (pre-growth),
we estimated the average time of the interval of oscillation peaks, since the interval corresponds to the growth of
one unit cell of SrMoO3 (or SrTiO3).

1) We often observed that the RHEED intensity decreases when switching from
the growth of SrTiO3 to that of SrMoO3. This behavior is probably due to the emergence of interface roughening
or disorder around the heterointerface, both of which were detected by STEM experiments. However, the intensity
oscillations can be maintained to the end of the growth. Therefore, we utilized this behavior for the growth of the
superlattice, i.e., each layer thickness was controlled by in-site monitoring of the intensity oscillation in addition to
the use of the averaged time of the oscillation interval.
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Fig. S1. (a) RHEED intensity oscillations during the growth of (SrMoO3)m/(SrTiO3)t with (m, t) = (4, 4). (b)

Magnified view of the intensity of the RHEED oscillation, shown in (a).

XRD results of a (SrMoO3)4/(SrTiO3)4 film on the KTaO3 substrate
Figure S2 shows the θ–2θ XRD scan of a (SrMoO3)m/(SrTiO3)t film on the (001)-oriented KTaO3 substrate.

The film has ten repetitions of the (m, t) = (4, 4) structure, 10[(SrMoO3)4/(SrTiO3)4], as similar to the film on the
SrTiO3 substrate, shown in Fig. 4 in the main text. Fundamental and superlattice satellite peaks are clearly seen.
The simulated pattern for the (4, 4) structure agrees with the experimental results, suggesting that the quality of
the film is good within the confirmation of the XRD level. The electrical resistivity ρ of this film is shown in Fig. 5
of the main text.
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Fig. S2. Out-of-plane θ–2θ XRD patterns of a film of 10[(SrMoO3)4/(SrTiO3)4] on the (001)-oriented KTaO3

substrate. The blue line represents a dynamical theory diffraction calculation2, 3) for the ideal structure of

10[(SrMoO3)4/(SrTiO3)4]. The fundamental and satellite peaks observed are indicated by arrows.

Magnified view of the STEM image of (SrMoO3)4/(SrTiO3)4
In Fig. S3, we present the magnified view of the high-angle annular dark-field (HAADF) STEM image of a

superlattice film of 10[(SrMoO3)4/(SrTiO3)4] on the SrTiO3 substrate. The sample is the same as that shown in
Fig. 4 of the main text. We found another crystalline phase, as indicated by the arrow in Fig. S3, in the surface of the
SrMoO3 film or interface between the SrMoO3 and SrTiO3 films. The structure of this additional phase is different
from the perovskite structure, and the amount is minute, which was clarified by increasing contrast of the image.
The presence of such a impurity may affect the crystallinity of SrMoO3 around the heterointerface with SrTiO3,
resulting in interface roughing or intermixing disorder. It is known that an impurity phase with the Mo6+ valence
state is often observed in the growth of SrMoO3 films.4–6)

Fig. S3. Magnified view of the high resolution HAADF-STEM image of the (SrMoO3)4/(SrTiO3)4 superlattice,

fabricated on the (001)-oriented SrTiO3 substrate.
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