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We report measurements of low-temperature magnetoresistance in Sr1−xLaxCuO2 (x = 0.1) epitaxial thin film grown on (110) DyScO3 single
crystal. A positive magnetoresistance which is anisotropic and hysteretic with respect to the in-plane direction of magnetic field appears in
Sr1−xLaxCuO2 below T = 5 K, coinciding with antiferromagnetic ordering and strong magnetic anisotropy in DyScO3. The interplay of
magnetotransport in epitaxial Sr1−xLaxCuO2 with magnetism in the substrate is discussed based on magnetostriction and magnetic relaxation in
DyScO3. © 2022 The Japan Society of Applied Physics
Supplementary material for this article is available online

T

he inﬁnite-layer (IL) compounds Sr1−xLnxCuO2
(Ln = La, Sm, Nd, etc.) offer a unique opportunity
to explore the fundamental properties of high-temperature cuprates as their crystal structure is composed solely
of CuO2 planes alternated by Sr (Ln) planes.1–9) Yet they
have not been studied as extensively as other families of
cuprates, e.g. R2CuO4 (R = La, Nd) compounds.10) One of
the reasons lies in the experimental difﬁculty of growing bulk
single crystals through high-pressure synthesis.11–13)
However, growth of single crystal thin ﬁlms in the IL phase
is possible owing to the epitaxial effect.14) The resistivity and
Tc of Sr1−xLaxCuO2 thin ﬁlms vary signiﬁcantly depending
both on the doping level and on the lattice constant of the
substrate.14–20) The highest Tc over 40 K is achieved at La
content x = 0.1 on (110) DyScO3 substrates which optimize
lattice constant matching and can provide essentially strain
free Sr1−xLaxCuO2 ﬁlms.21)
Although the rare-earth perovskite DyScO3 has been increasingly used as a substrate for epitaxial growth of cuprate or
perovskite ﬁlms,16,21–24,8) the interplay between the electronic
properties in epitaxial thin ﬁlms and the magnetism in DyScO3
remains largely unexplored. DyScO3 hosts a large paramagnetic moment facilitated by Dy moments, large magnetic
anisotropy and a Néel transition at 3.1 K.25–30) The large
paramagnetic moment of DyScO3 at low temperatures was
shown to induce thermal spin injection into Pt ﬁlms,29) and
recently unconventional low-temperature magnetoresistance
was reported in epitaxial SrIrO3 ﬁlms on (110) DyScO3.31)
Magnetic substrate effects on transport in thin ﬁlms are
especially interesting from the perspective of spintronics32)
which seeks to exploit the interplay of electronic spin and
charge degrees of freedom in a variety of systems.33,34) In this
stream, it is highly attractive to explore how magnetism of the
substrate can affect transport phenomena in high-Tc cuprate

ﬁlms and to gain insights into the interplay of magnetism and
electronic transport properties in these materials.5,35,36) In this
work, we study the low-temperature magnetoresistance in
inﬁnite-layer Sr1−xLaxCuO2 (x = 0.1) thin ﬁlms epitaxially
grown on DyScO3. We ﬁnd anisotropic magnetoresistance
and hysteretic angular magnetoresistance which coincide with
magnetic anisotropy and magnetic phase transitions in DyScO3.
The absence of such features in Cu and Pt polycrystalline
reference ﬁlms indicates a much larger inﬂuence of DyScO3
substrate on magnetotransport in epitaxial Sr1−xLaxCuO2.
For this study, c-axis oriented epitaxial Sr1−xLaxCuO2
(x = 0.1) ﬁlms with a thickness of 20 nm were grown on
DyScO3 (110) substrates by ozone-assisted molecular beam
epitaxy (MBE) as detailed elsewhere.7,8) The c-axis of Sr1−x
LaxCuO2 is perpendicular to the substrate. The lattice constants
for the DyScO3 (110) face, ( a2 + b 2 ) 2 = 3.944 Å and
c0/2 = 3.943 Å, coincide very closely with each other and
provide very good lattice matching for Sr0.9La0.1CuO2 (bulk
a0 = 3.949 Å).21) DyScO3 substrates were purchased from MTI
Corporation. Orientation of crystal axes in DyScO3 substrates
was conﬁrmed by Laue diffraction. DyScO3 is a good insulator
with a band gap of 5.9 eV.25) Field- and temperature-dependent
magnetization of the DyScO3 substrates were measured using
the vibrating sample magnetometry (VSM) option of the
physical property measurement system (PPMS; Quantum
Design) by ﬁxing the samples on quartz holders with varnish
GE7031. The size of the substrates was 2 mm × 10 mm with
a thickness of 0.5 mm. Sr1−xLaxCuO2 covered an area of
2 mm × 6 mm in the center of the substrate. The conventional
four-terminal measurement was implemented to measure the
magnetoresistance in Sr1−xLaxCuO2 using the PPMS system,
where the temperature was decreased down to 2 K. Electric
contacts were made by pressing golden wires coated in indium
into the Sr1−xLaxCuO2 ﬁlm surface. Magnetoresistance was

040904-1

© 2022 The Japan Society of Applied Physics

Jpn. J. Appl. Phys. 61, 040904 (2022)

J. Lustikova et al.

measured by applying a DC electric current of 10 μA. The
direction of the magnetic ﬁeld was varied by rotating the sample
in the magnetic ﬁeld using a rotating sample holder. Reference
ﬁlms of polycrystalline37–40) Cu (7 nm) and Pt (5 nm) were
grown on identical DyScO3 substrates by magnetron sputtering
at room temperature in a Hall bar geometry with a nominal
width 0.2 mm and length 1 mm. The growth rates for Cu and Pt
were 0.154 nm s−1 and 0.146 nm s−1, respectively.
The resistivity versus temperature (ρ–T) curve in a
Sr1−xLaxCuO2 ﬁlm on DyScO3 is shown in Fig. 1(a). The
ρ–T curve shows a semiconducting behaviour. Although
superconductivity with Tc as high as 40 K is expected in
Sr1−xLaxCuO2 (x = 0.1), semiconducting ρ–T curves have
been reported in MBE ﬁlms of similar doping content on
(110) DyScO3 and may result from a small quantity of apical
oxygen.41,42) In our case, apical oxygen may get incorporated
during air exposure after the sample is transferred out of the
high-vacuum environment.
For the DyScO3 substrate, we show the temperaturedependent magnetization (M–T) in Fig. 1(b), with the
magnetic ﬁeld H = 1 kOe applied along the [−110] and
[001] directions. Magnetization steeply increases at low
temperatures. We observe a maximum in magnetization at
3.1 K corresponding to an antiferromagnetic Néel transition.30)
The magnetization along [−110] direction is 49-times larger
than that along [001] with the same applied ﬁeld at T = 3 K,
conﬁrming strong magnetic anisotropy.28,29) The anisotropy
axes for the Dy ions are known to be lying in the ab plane of
the crystal.30) Therefore, for magnetic ﬁelds parallel to the
(110) plane of the substrate surface, [−110] direction corresponds to an easy axis and [001] to a hard axis. The ﬁelddependent magnetization (M–H) along [−110] direction in
Fig. 1(c) shows linear paramagnetic behaviour for temperatures
above 10 K. At T = 2 K, shown in Fig. 1(d), M–H along
[−110] direction is linear at low ﬁelds, followed by a steep
(a)

(c)

(b)

(d)

Fig. 1. (Color online) Sample characterization. (a) ρ(T) curve of
Sr1−xLaxCuO2 (20 nm) epitaxial ﬁlm grown by molecular beam epitaxy in
001 direction on DyScO3 (110). Inset shows a schematic illustration of the
sample. Gray arrows denote crystal axes of DyScO3. (b) Temperaturedependent magnetization of DyScO3 at 1 kOe measured along [−110] and
[001] directions. (c) M versus H for DyScO3 along [−110] direction shown at
various temperatures. (d) M versus H for DyScO3 at temperature 2 K for
magnetic ﬁelds along [−110] and [001] directions. Data for [001] are plotted
multiplied by a factor of 10 for better visibility.

increase at Hs ∼ 3 kOe, and then a gentler slope. The increase
at Hs and hysteresis signify magnetic transitions from an
antiparallel to a canted conﬁguration.28,30) M–H along [001]
direction is linear up to 10 kOe with a much smaller
magnitude, as expected for a hard axis.
Figure 2(a) shows the ﬁeld-sweeps of low-temperature
magnetoresistance, [ρ(H) − ρ0]/ρ0, in Sr1−xLaxCuO2 with
magnetic ﬁeld along DyScO3 [001] direction. Positive
magnetoresistance is observed for T = 2 K and 5 K, and
decreases with increasing temperature. No magnetoresistance
could be discerned for all measured temperatures from 10 to
300 K within an accuracy of 0.02%. For comparison, a
positive low-temperature magnetoresistance that decreases
with increasing temperature and vanishes between 5 and 10
K was also observed in Cu (7 nm) ﬁlm on DyScO3 [Fig. 2(b)]
but was absent in Pt (5 nm) ﬁlms on DyScO3 [Fig. 2(c)].
The temperature dependence of magnetoresistance ratio at
10 kOe, [ρ(10kOe) − ρ0]/ρ0, is shown in Fig. 2(f). The
magnetoresistance ratio in Sr1−xLaxCuO2 is at least one order
of magnitude larger than that in Cu or Pt, and increases
at low-temperature approaching the Néel temperature of
DyScO3 [M–T curves shown for comparison in Fig. 2(e)].
Field sweeps of magnetoresistance at T = 2 K in
Sr1−xLaxCuO2 for selected directions f of the magnetic ﬁeld
in the DyScO3 (110) plane are shown in Fig. 3(a), where f is
the in-plane rotation angle between the magnetic ﬁeld
direction and DyScO3 [001] axis. Magnetoresistance is
positive for all measured directions. Jumps and hysteretic
loops are apparent in the ﬁeld sweeps, but a repeated
measurement shows that these are random and not reproducible (shown for f = 25°). We assume that these are related
to the quality of electric contacts to the sample which has
kΩ resistance. Figure 3(b) shows a polar plot of the
magnetoresistance ratio [ρ(10kOe) − ρ0]/ρ0 versus f for both
Sr1−xLaxCuO2 and Cu. The magnetoresistance ratio in
Sr1−xLaxCuO2 is 0.25 ± 0.05% for f = 0° and 0.35 ± 0.05%
for f = 90°. For comparison, the magnetoresistance ratio in
Cu is 0.030 ± 0.003 for f = 0° and 0.028 ± 0.003 for f = 90°.
Thus, the magnetoresistance ratio in Sr1−xLaxCuO2 is anisotropic in the DyScO3 (110) plane with a slight increase for
DyScO3 [−110] direction (f = 90°, easy axis) compared to
[001] (f = 0°, hard axis). By contrast, no anisotropy is seen
in Cu or Pt.
Figure 4 shows a measurement of the angular magnetoresistance, [ρ(f) − ρ0]/ρ0, where a magnetic ﬁeld of ﬁxed
strength is rotated in the (110) plane of DyScO3. Each point
is measured by ﬁrst rotating the magnetic ﬁeld of ﬁxed
strength from the previous measured angle to the current
angle f, waiting for a delay τ = 1 s, and then recording the
resistance. As the magnetic ﬁeld is rotated between the hard
and easy axes of DyScO3, a two-fold angular magnetoresistance with sharp peaks and dips is observed at T = 2 K and
H = 10 kOe and gradually smooths out for 5 kOe, 2 kOe
[Fig. 4(a)]. A 10-times smaller angular magnetoresistance is
observed at T = 5 K, and no angular magnetoresistance could
be discerned at T = 10 K [Fig. 4(b)]. Signiﬁcantly, when the
sense of rotation is reversed, a hysteresis is observed
[Fig. 4(c)]. For comparison, neither Cu [Fig. 4(d)] nor Pt
[Fig. 4(e)] ﬁlms on DyScO3 show such oscillations. We note
that oscillations and hysteresis in Sr1−xLaxCuO2 angular
magnetoresistance are observed at such temperatures and
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(a)

(d)

(e)

(b)

(f)

(c)

Fig. 2. (Color online) Low-temperature magnetoresistance in Sr1−xLaxCuO2 and plain metallic thin ﬁlms on DyScO3. Normalized magnetoresistance as a
function of magnetic ﬁeld shown for temperatures T = 2, 5, 10 K for (a) Sr1−xLaxCuO2 (20 nm), (b) Cu (7 nm), (c) Pt (5 nm). (d) Schematic illustration of the
measurement setup. The magnetic ﬁeld is ﬁxed along DyScO3 [001] direction and current (10 μA) ﬂows along [−110] direction. ρ0 is the resistivity at 0 kOe.
(e) Close up on DyScO3 M–T curves for [−110] and [001] directions at low-temperature. (f) Temperature dependence of normalized magnetoresistance at
H = 10 kOe for Sr1−xLaxCuO2, Cu and Pt. Thick shadow lines are guides for the eyes.

(a)

(b)

Fig. 3. (Color online) Magnetoresistance in Sr1−xLaxCuO2/DyScO3 at T =
2 K for various directions of magnetic ﬁeld in the (110) plane of DyScO3. (a)
Normalized magnetoresistance as a function of magnetic ﬁeld shown for angles
f = 0, 25, 45, 90, and 145◦ between [001] direction of DyScO3 and magnetic
ﬁeld. Magnetoresistance curves are offset for improved visibility. Data for
f = 25° are shown for two separate measurements (grey dots and black
triangles with yellow borders). (b) Polar plot of normalized magnetoresistance
ratio at H = 10 kOe versus f for Sr1−xLaxCuO2 and Cu. Error bars correspond
to the size of hysteresis and magnetoresistance jumps in ﬁeld-sweeps. Data for
Cu are plotted multiplied by a factor of 5 for enhanced visibility. Blue and red
shadows are guides for the eyes. Inset shows the deﬁnition of f.

magnetic ﬁelds where a rotation between DyScO3 [001]
(f = 0°) and [−110] (f = 90°) directions corresponds to a
transition from an antiparallel to a canted conﬁguration of Dy

magnetic moments in DyScO3. At T = 2 K and H = 10 kOe,
where we observed the most signiﬁcant oscillations in
angular magnetoresistance, the M–H curve in Fig. 1(d) for
[001] is linear, while a metamagnetic transition occurred for
[−110] at Hs ∼ 3 kOe. By contrast, the angular magnetoresistance is largely ﬂattened at 2 kOe < Hs, where M–H for
both [001] and [−110] are in a linear region. This is also the
case in the absence of oscillations for temperatures 10 K or
higher [Fig.1(c)].
The observation of positive magnetoresistance in
Sr1−xLaxCuO2 at temperatures and ﬁelds coinciding with
magnetic ordering in DyScO3 strongly suggests a substrateinduced mechanism. Large magnetic moments in the substrate can affect transport properties of thin ﬁlms by spin
injection or spin Hall magnetoresistance effects.43,29)
However, magnetoresistance effects in both Cu and Pt
reference ﬁlms on DyScO3, which are weak and strong
spin-to-charge converters, respectively,43) were largely absent. This makes an interface spin accumulation mechanism
unlikely. As the strong magnetocrystalline anisotropy in
DyScO3 is known to cause the substrates to physically
crack28) in magnetic ﬁelds of a few 10 kOe, we consider
magnetostriction induced strain as a possible origin.44,45)
Since Cu and Pt are polycrystalline ﬁlms and simple metals
with dense carriers, they could be less affected by substrate
magnetostriction than epitaxial Sr1−xLaxCuO2.
DyScO3 magnetostriction along [−110] was measured
with a chromium ﬁlm strain gage sputtered directly on
DyScO3 (Ref. 46; see also supplemental data and Fig. S1
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(a)
(b)

(c)
(d)

(e)

(f)
(g)

Fig. 4. (Color online) Oscillations of the isothermal normalized angular magnetoresistance in Sr1−xLaxCuO2/DyScO3 and magnetostriction in DyScO3.
Normalized angular magnetoresistance in Sr1−xLaxCuO2 for H = 10 kOe, 5 kOe, and 2 kOe at (a) T = 2 K, and for (b) H = 10 kOe, at T = 5 K, 10 K. f is the
angle between [001] direction and the magnetic ﬁeld vector in the (110) plane of DyScO3. Hysteresis of angular magnetoresistance with respect to sense of
magnetic ﬁeld rotation in (c) Sr1−xLaxCuO2, (d) Cu, and (e) Pt at H = 10 kOe, T = 2 K. Blue circles and yellow diamonds denote clockwise and anti-clockwise
rotation of magnetic ﬁeld, respectively. Upper axis labels in (c) show the DyScO3 crystal axes corresponding to each direction of magnetic ﬁeld. Angular
dependence of strain response in a ﬁlm strain gage on DyScO3 for (f) H = 10, 5, 2 kOe at T = 2 K, and (g) for H = 10 kOe at T = 5, 10 K. Zero strain is
visualized by a red line in (f).

available online at stacks.iop.org/JJAP/61/040904/mmedia
for extraction of strain response). Figure 4(f) shows the
strain-related change in the gage resistance (ΔR/R)strain gage
for rotations in magnetic ﬁelds H = 10, 5, 2 kOe at T = 2 K.
A negative strain is observed for ﬁelds along hard axis [001]
(f = 0, 180°). In H = 10 kOe, the strain reverses to positive
values at f ∼ 17°, then abruptly increases, and reaches a
broad maximum around [−110] easy axis (f ∼ 34° to 145°).
Another sign reversal is observed approaching [001] direction at f ∼ 170°. Using a typical gage factor GF =
(ΔR/R)straingage/ò ∼ 10 for chromium ﬁlm gauges prepared
under similar conditions,47) we obtain a strain ò ∼ + 8.0 ×
10−6 for H∣∣[ − 110] and ò ∼ − 0.5 × 10−6 for H∣∣[001] at
T = 2 K, H = 10 kOe. Both the magnitudes and the sign
reversal are comparable with magnetostriction reported in a
related compound DyAlO3.44,45) The two-fold symmetry of
the angular magnetostriction agrees with the two-fold symmetry of the angular magnetoresistance. Further, f intervals
of abrupt increase (decrease) in magnetostriction correspond
to f intervals where sharp magnetoresistance peaks (dips)
are observed (see also supplemental data, Fig. S2). Angle
intervals of gradual change in magnetoresistance coincide
with angle intervals of magnetostriction maxima. At lower
ﬁelds, the angular change in strain is less abrupt or largely
absent [H = 5 kOe and 2 kOe in Fig. 4(f)], which is also in
agreement with the smoothing of angular magnetoresistance
at lower ﬁelds in Fig. 4(a). In addition, Fig. 4(g) shows that

the angular change of strain at increased temperatures T = 5,
10 K is smoother and less than 50% of that at T = 2 K, in
correspondence with angular magnetoresistance in Fig. 4 (b).
We examine the angular magnetoresistance in Sr1−xLaxCuO2
by changing the delay time τ between the rotation of magnetic
ﬁeld and the recording of resistance. Figure 5(a) shows the
angular magnetoresistance measured by the same protocol as in
Fig. 4, by ﬁrst rotating a magnetic ﬁeld of ﬁxed strength from
the previous measurement point to the current measurement
point f, waiting for a delay τ = 1 s, and then recording the
resistance. By increasing τ to 2 s, the hysteretic peaks become
less pronounced [Fig. 5(b)] and eventually vanish for τ = 5, 10 s
[Figs. 4(c), 4(d)]. This indicates a transient character of the
oscillations and hysteresis in angular magnetoresistance. In spite
of the correspondence between the angular magnetoresistance
and the angular change in DyScO3 magnetostriction at τ = 1 s in
Figs. 4(c), 4(f), the latter shows only a weak hysteresis and no
signiﬁcant change in the position and magnitude of strain
extrema with increasing τ (supplemental data, Fig. S3).
Therefore, instead of a simple magnetostriction effect from the
substrate, we speculate that the time-dependent angular magnetoresistance could be related to reconﬁgurations of substrate Dy
magnetic moments after a rotation in magnetic ﬁeld.
The time scale of magnetization relaxation in DyScO3 was
conﬁrmed by ac susceptibility χac measurements using a
Quantum Design MPMS superconducting quantum interference device magnetometer. We plot the frequency dependence
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(a)
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(f)
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Fig. 5. (Color online) Hysteresis in isothermal normalized angular magnetoresistance with respect to the sense of rotation for Sr1−xLaxCuO2 at H = 10 kOe,
T = 2 K for various delay times τ between magnetic ﬁeld rotation and resistance data recording, (a) τ = 1 s, (b) τ = 2 s, (c) τ = 5 s, and (d) τ = 10 s. (e) The
imaginary part of the DyScO3 ac susceptibility, χ″( f ), as a function of frequency at selected temperatures with ac magnetic ﬁeld applied along the [−110]
direction. The inset shows the real part c¢( f ). (f) The temperature dependence of the characteristic magnetization relaxation time τDy(T) in DyScO3, where χ″
( f ) show maxima. The error bars come from the frequency step size.

of the imaginary part of the ac susceptibility χ″( f ) at selected
temperatures in Fig. 5(e). The magnitude of the applied ac ﬁeld
along [−110] was 3 Oe. For temperatures from 10 to 3 K, clear
maxima are seen in χ″( f ), which move to lower frequency with
decreasing temperature. We use the maxima in χ″( f ) to obtain a
characteristic magnetic relaxation time τDy, where 1/τDy is the
frequency of the maximum in χ″( f ) at a given temperature.48,49)
Figure 5(f) shows τDy(T). Points are not shown for temperatures
where χ″( f ) did not show a maximum in our frequency range
(0.1–500 Hz). The relaxation time τDy clearly increases with
decreasing temperature, with τDy ∼ 1 s at T = 3.0 K, and
τDy  10 s can be inferred for temperatures lower than 2.9 K.
The slow time scale of magnetization relaxation in DyScO3 is
consistent with a previous report of a spin ice-like spin freezing
with onset at T ∼ 25 K,28) and gives a good agreement with the
slow relaxation of angular magnetoresistance observed in
epitaxial Sr1−xLaxCuO2 ﬁlms [Figs. 5 (a)–5(d)].
Our observation of positive magnetoresistance is different
from previous reports of negative magnetoresistance in
Sr1−xLaxCuO2 ﬁlms grown on non-magnetic KTaO3,36)
which was more than one order of magnitude smaller and
had an onset at temperatures of a few tenths of Kelvin. Our
measurement accuracy and limitation to ﬁelds below 10 kOe
may not be sufﬁcient to discern such contribution. The
magnitude of the low-temperature positive magnetoresistance
is comparable to that in 3d transition-metal alloys or oxides
(0.1%–0.5%).50–53) We attribute the positive magnetoresistance and anisotropic magnetoresistance observed in ﬁeld
sweeps in Figs. 2(a) and 3(b) to static magnetostriction of the
substrate. It is known that strain from the substrate sensitively
affects the resistivity of Sr1−xLaxCuO2 ﬁlms. Tensile strain
on KTaO3 (100) substrates (a0 = 3.989 Å) and compressive
strain on Sr TiO3 (100) substrates (a0 = 3.905 Å) lead to a

severalfold increase in resistivity and a decreased Tc, and even
semiconducting ρ–T curves.14,21) The increase in magnetoresistance for ﬁelds along [−110] direction [Fig. 3(b)] is
consistent with larger magnetostriction in ﬁelds along [−110]
direction [Fig. S1(c)]. Further, the sharp and hysteretic angular
magnetoresistance in Fig. 4(c) is different from the smooth
two- and four-fold angular magnetoresistance reported in
Sr1−xLaxCuO2 ﬁlms on KTaO3 which was attributed to
antiferromagnetism of the CuO2 planes.35,36) Based on the
agreement with angular magnetostriction [Fig. 4(f)] and slow
magnetization dynamics in DyScO3 [Figs. 5(e)–5(f)], we
propose that it reﬂects a coupling of charge in Sr1−xLaxCuO2
to magnetization relaxation processes in DyScO3.
The angular magnetoresistance is qualitatively different
above and below the metamagnetic transition [Fig. 4(a)]. For
ﬁelds smaller than Hs = 3 kOe, moments largely keep an
antiparallel alignment in the ab plane, while they undergo a
small tilt into c-direction for the magnetic ﬁeld along [001]
direction which is responsible for the small magnetization
measured along [001] direction [Fig. 1 (d)]. The latter is still
true for ﬁelds larger than Hs along [001] direction, but when
applied along [−110], a spin ﬂop transition likely takes place
in the ab plane.28) Similarly, angular change in magnetostriction only appears for ﬁelds larger than Hs [Fig. 4(f) and Fig.
S1(c)]. A metamagnetic transition occurring in DyScO3
during rotation in magnetic ﬁelds larger than Hs may be
responsible for the qualitative difference in angular magnetoresistance below and above Hs. Notable is that for rotations
close to [−110] (easy axis) direction, changes in magnetoresistance are much smaller than the abrupt peaks and dips
observed for rotations close to [001] (hard axis) direction
[Fig. 4(c)], which is consistent with broad magnetostriction
maxima around [−110] [Fig. 4(f)]. This could be an
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indication of DyScO3 magnetic moments being pushed into
the conﬁguration along the easy axis direction by magnetic
anisotropy.52) More detailed experiments on magnetic properties in DyScO3 such as magnetometry will be required to
conﬁrm such hypotheses.
Finally, we note that hysteretic magnetoresistance below
5 K was also reported in SrIrO3 epitaxial ﬁlms on DyScO3
(110) substrates.31) In that case magnetic ﬁeld was applied
along [110] direction (out of plane), and large spin polarization of carriers in SrIrO3 along DyScO3 easy axis was
thought to affect spin-ﬂip scattering and cause a difference
in magnetoresistance along [001] and [1-10] directions. The
magnetic order in DyScO3 may be providing a playground
for various substrate-induced transport phenomena in epitaxial thin ﬁlms.
In summary, we have measured the magnetoresistance of
epitaxial thin ﬁlm Sr1−xLaxCuO2 grown by molecular beam
epitaxy on DyScO3 (110) substrates, and we have found
anisotropic magnetoresistance and hysteretic angular magnetoresistance at low temperatures, strongly correlated with the
Néel transition and the magnetocrystalline anisotropy in
DyScO3. Such magnetoresistance features were not observed
in polycrystalline Cu or Pt thin ﬁlms on DyScO3, suggesting
stronger modulation of magnetotransport in epitaxial
Sr1−xLaxCuO2. Our results may lead to further insights into
the magnetotransport of epitaxial ﬁlms grown on DyScO3.
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