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SrMoO3 (SMO) thin films are deposited on LaAlO3 substrates by magnetron sputtering. The effects of ambient temperature
on the structural, electrical, and optical properties of the films are investigated. As the temperature increases from 23°C to
800°C, the SMO film exhibits high crystallinity and low electrical resistivity, and the real part of dielectric functions becomes
less negative in the visible and near-IR wavelength range, and the epsilon near zero (ENZ) wavelength increases from
460 nm to 890 nm. The optical loss of the SMO film is significantly lower than that of Au, and its plasmonic performance
is comparable to or even higher than TiN in the temperature range of 23°C to 600°C. These studies are critical for the design
of high-temperature SMO-based plasmonic devices.
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1. Introduction

Plasmonic phenomenon has attracted increasing attention over
the past two decades[1]. The ability to control light allows plas-
monic materials to be used in a wide range of fields, including
subdiffraction imaging[2], biological sensing[3], cloaking[4], and
energy conversion[5]. Despite significant progress in plasmonic
materials research, practical plasmonic applications are still lim-
ited. Certainly, the main obstacle to achieving widespread appli-
cation is closely related to the properties of plasmonic materials.
In recent years, research on plasmonic phenomena in the ultra-
violet to visible region has mainly focused on noble metals
(e.g., Au and Ag) due to their excellent metallic properties
and meeting the requirements of operating wavelengths[6–8].
However, Au and Ag have relatively large intraband losses asso-
ciated with conduction electrons at optical frequencies[6],
poor thermal stability[9], and relatively low melting points
(∼1000°C)[10,11]. Furthermore, noble metals show non-tunable
optical properties and are incompatible with current silicon-
based semiconductor processing technologies. These drawbacks
limit them to experimental studies and have not yet been widely
used in nanophotonics and plasmons, especially in high-
temperature environments such as thermophotovoltaics[12],
photothermal tumor ablation[13], and heat-assisted magnetic
recording (HAMR)[14]. Some of the above applications require
temperatures in excess of 400°C, in which case the optical
response of Au and Ag will deteriorate significantly[15].

Therefore, keeping the performance of plasmonic materials
stable in high-temperature environments has become a major
challenge. Transition-metal nitrides and transparent conducting
oxides (TCOs) have been shown to have good room temperature
plasmonic properties at visible to near infrared wavelengths, but
at some high temperatures, their optical properties are unstable
or even unclear[16–19].
Here, we investigate the high-temperature optical properties

of an emerging material, strontium molybdate (SrMoO3,
SMO). SMO has a bulk cubic unit cell crystal structure with a
lattice constant of 3.975 Å, matching well with that of LaAlO3

(LAO), SrTiO3 (STO), and MgO[20]. Moreover, SMO has a
high-temperature performance stability (up to 1000 K)[21,22]

and exhibits a low resistivity of 53.1 μΩ in thin-film form at
300 K[20]. From a plasma standpoint, these properties of SMO
are certainly encouraging, although there are few detailed
reports on the possible use of SMO in plasma. Wadati et al.[23]

showed the presence of plasmons in the photoelectron spectros-
copy data of the SMO thin films, thus suggesting further inves-
tigation of these properties. Wells et al.[24] reported the
plasmonic properties of epitaxially grown SMO films at room
temperature. However, in this instance, the plasmonic proper-
ties of the SMO films as a function of temperature are not well
understood.
We prepared epitaxially grown SMO thin films by RF

magnetron sputtering. The temperature-dependent structural,
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electrical, and optical properties of the films are investigated.
Further, we calculate the plasmonic performance metrics,
namely, the surface plasmon polariton (SPP) propagation length
(LSPP) and quality factor of localized surface plasmon resonance
(QLSPR). Our findings demonstrate that SMO film holds promise
as a viable high-temperature plasmonic material throughout the
entire wavelength range explored.

2. Experiments and Methods

The SMO films were deposited on single-side polished LAO
(001) substrates by RF magnetron sputtering under a back-
ground vacuum of 5 × 10−5 Pa. In the sputtering process, the
RF power was maintained at 100 W, and the substrate temper-
ature was held at a constant of 570°C. Sputtering gas is 70% (vol-
ume fraction) Ar + 30% (volume fraction) H2. The sputtering
pressure, the bias voltage applied to the substrate, and the sput-
tering time were set to 1.25 Pa, 80 V, and 2 h, respectively. After
deposition, all the samples were annealed at 650°C in a high vac-
uum furnace for 1 h. The film thickness was 200 ± 5 nm.
The characterizations of the SMO films were performed at

temperatures of 23°C, 200°C, 400°C, 600°C, and 800°C, and
the samples were labeled as S1, S2, S3, S4 and S5, respectively.
High temperature characterization was achieved by configuring
heating and vacuum systems in the test instrument. The heating
rate of all heating devices is set at 80°C/min. The film crystal
structure was measured by X-ray diffraction (XRD, Rigaku
Ultima IV) using Cu Kα radiation (λ = 0.154 nm). The thickness
and morphology of the films were analyzed by a scanning elec-
tron microscope (SEM, Thermo Scientific Apreo 2C). The elec-
trical properties measurements were conducted using a Hall
effect measuring instrument (CH-80). High-temperature
spectroscopic ellipsometry (SE-VM-L, Eoptics) was used to
characterize the optical property at temperatures from 23°C
to 800°C.

3. Results and Discussion

Figure 1(a) shows the XRD patterns of two representative
unheated and heated SMO thin films. The unheated sample
(i.e., S1) exhibits a pronounced SMO (002) peak located at
45.02°, which means the out-of-plane lattice constant of S1 is
4.023 Å. Except for the (002) peak, no other peaks belonging
to the SMO are detected, suggesting that the SMO film tends
to grow unidirectionally. The high (002) preferred orientation
can be considered as an indication of high crystallinity and epi-
taxial growth, which is verified by the XRD ω rocking curve, as
shown in Fig. 1(b). The rocking curve presents a quite narrow
full-width at half-maximum (FWHM) of 0.2604° for the SMO
(002) peak. After heating at different temperatures, the XRD
scan shows that all samples maintain a c-axis orientation and
diffraction intensity similar to S1, but the position of the
(002) peak shifts slightly to the right with increasing tempera-
ture. For example, compared with S1, the (002) peak of S5 is
shifted to 45.05°, as shown in the inset of Fig. 1(a) (S2–S4 are

not shown). Figure 1(c) displays the surface and cross-sectional
morphology of S5. It is found that the surface is uniform, dense,
and continuous. The mountain-like pattern in the cross-
sectional view indicates columnar growth of the grain
perpendicular to the substrate, which is in good agreement with
the c-axis orientation of the films.

Fig. 1. (a) XRD patterns of the SMO films before and after heating to 800°C.
The inset shows the subtle shift in (002) peak position. (b) ω rocking curve for
the (002) peak of the unheated film. (c) Surface and cross-sectional morphol-
ogy of the SMO film heated to 800°C.
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Figure 2 shows the resistivity (ρ), the carrier concentration
(n), and the Hall mobility (μ) of the SMO films at different
ambient temperatures. As the temperature is increased from
23°C to 800°C, the n value of all the films remains around
1.77 × 1022 cm−3, implying a weak carrier concentration and
temperature dependence. The high n value is attributed to the
4d2 delocalized electrons of Mo4� cations acting as charge car-
riers in the crystalline film[20] and is close to the reported data
for SMO films[24]. However, the Hall mobility of the SMO films
is quite low and decreases almost linearly from 3.78 to
1.89 cm2 V−1 s−1 with increasing temperature. Correspondingly,
ρ rises from 0.93 × 10−4 to 1.88 × 10−4 Ω cm. The resistivity
varies roughly linearly with temperature, indicating that the
SMO films exhibit typical metal-like electrical properties and
comply with Matthiessen’s rule. The observed resistivity values
of the films are comparable to those of Wang et al.[25] and are
significantly lower than those of Mizoguchi et al.[26].
A two-layer model consisting of LAO/SMO layers is used to

retrieve plasmonic data for SMO. Initially, as an example of a
high-temperature sample, we heat the prepared film to 700°C
and extract its dielectric function by fitting the ellipsometer data
using a Drude model with two Lorentzian oscillators, as shown
in Fig. 3. This composite model is usually used to account for the
interband electronic transitions in perovskite materials[9,24,27].
The optical response of the film can be characterized by the com-
plex dielectric function[28]:

ε�ω� = εb −
ω2
p

ω2 � iωΓD
�

X2

j=1

f jω
2
0j

ω2
0j − ω2 − iωγj

, (1)

where εb is the background permittivity contributed by higher-
energy interband transitions beyond the probed energy spec-
trum, andωp andω0j are the plasma frequency and the oscillator
resonance frequency, respectively. ΓD, f j, and γj are the Drude

damping, oscillator strength, and damping factor, respectively.
In the case of the sample, the optimal fit is obtained by the
following values: εb = 1.86 eV, ωp = 3.52 eV, ΓD = 0.435 eV,
γ1 = 2.102 eV, f 1 = 3.82 eV, f 2 = 88.49 eV, γ2 = 1.104 eV,

ω01 = 1.747 eV, and ω02 = 3.867 eV, and the goodness of fit
(MSE) is 1.12. The obtained spectra (see Fig. 3) show that the
real and imaginary parts of the dielectric function [abbreviated
as Re�ε� and Im�ε�, respectively] are well described by the
Drude–Lorentz oscillator model in the visible and NIR range.
The Drude–Lorentz model and fitting method are re-evaluated
for samples S1–S5, and the results suggest that the experimental
measurements are in good agreement with the fitted parameters
(MSE = 0.96–1.31, similar to Fig. 3, is not shown).
Figure 4 presents the obtained real and imaginary parts of the

dielectric function of the SMO films at different ambient tem-
peratures. As shown in Fig. 4(a), the presence of epsilon near
zero (ENZ) in each sample illustrates the detectable plasmonic
phenomenon in the visible and NIR spectral ranges. The cross-
over (i.e., the ENZ point) shows that the positive permittivity
(dielectric) to negative permittivity (plasma) behavior of the
SMO films shifts monotonically to the right from 460 to
890 nm with increasing temperature up to 800°C. It can be seen
that the wavelength range for the SMO plasmonic application is
similar to that of TiN[29].
Furthermore, when the temperature is increased, the Re�ε� of

the film becomes less negative in the experimental spectral
range, suggesting a decrease in plasmonic properties, i.e., a

Fig. 2. Electrical properties of the SMO films on LAO substrates at different
temperatures.

Fig. 3. Experimental and fitted values of (a) the real and (b) the imaginary
parts of the dielectric function of the SMO film at 700°C.
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decrease in the metallic response. This behavior is mainly a
result of the increase in the broadening term ΓD, which is related
to the Drude term in Eq. (1) that describes the optical response
of free electrons,

εD�ω� = εb −
ω2
p

ω2 � iωΓD
= εb −

ω2
p

ω2 � Γ2
D
� i

−ω2
pΓD

ω3 � ωΓ2
D
: (2)

To have a negative real part of εD, εb must be small and ω2
p must

be large. For the 200-nm-thick Au film reported by Reddy
et al.[15], in the wavelength range of 400 nm to 2000 nm, ΓD

(< 0.09 eV) is much lower than ω (> 0.62 eV), and the real part

of εD is approximately proportional to
−ω2

p

ω2 , independent of ΓD.
However, for the SMO films in this study, the value of ΓD varies
with ambient temperature in the range of 0.27 eV to 0.44 eV,
which is comparable to ω. Therefore, the above approximation
is no longer valid. Obviously, εD is now determined by two
Drude terms, ωp and ΓD. The plasma frequency ωp depends
on the carrier concentration n and the effective mass m� as

ω2
p =

ne2

ε0m
� , �3�

where e and ε0 are the electron charge and the vacuum permit-
tivity, respectively. In the earlier electrical measurements, we
have pointed out that n has little dependence on temperature
(see Fig. 2), and in fact, the values of n are high enough to pro-
vide the negative real part of the εD at the wavelengths of inter-
est, as shown in Fig. 4(a). Therefore, here we can ignore the effect
of n on the change of ωp. Moreover, previous study has reported
that the m� value in metals decreases with increasing tempera-
ture[30]. Due to the significant metallicity of the SMO, the tem-
perature dependence of the effective mass of the SMO films may
be similar to that of metals. Hence, ωp likely increases with
increasing temperature. On the other hand, in fact, the Drude
damping ΓD in thicker films primarily depends on electron-
phonon scattering rates and increases with increasing ambient
temperature. This can be attributed to the increased number
of phonons with increasing temperature, which follows the
Bose–Einstein statistics. As more phonons are excited by high
temperature, the electron–phonon scattering rate increases

Fig. 4. (a) Real and (b) imaginary parts of the dielectric function of the SMO
films at different temperatures. The purple horizontal dashed line in (a) rep-
resents the ENZ locations. The legend in (a) shows the temperature color cod-
ing for both the plots.

Fig. 5. (a) Temperature-dependent propagation lengths of the SPPs and
(b) quality factors of the LSPR calculated using the dielectric functions of
the SMO films. The legend in (a) shows the temperature color coding for both
the plots.
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and thus ΓD increases[15]. Combining the above analysis with the
experimental evidence, it can be concluded that the decrease of
the absolute value of the real part of εD with the temperature is
dominantly determined by the increase of ΓD, namely, the
increase in ω2 � Γ2

D is greater than the increase in ω2
p. That is,

ΓD affects the real part more than ωp. Similar results for Re�ε�
versus temperature have been observed in recent studies
on Ag[31].
On the other hand, as shown in Fig. 4(b), the Im�ε� increases

with the temperature up to 600°C in the wavelength range of
400–900 nm, and themagnitude of the increase becomes smaller
at longer wavelengths. The increase of Im�ε� indicates that the
loss of the film is higher (i.e., the film is more absorbent). Despite
these changes, it can be seen in Fig. 4 that the SMO still shows a
strong metallic response in the visible and near-infrared spectra.
The observed variation of Im�ε� with the temperature is also
related to the increased ωp and ΓD. The numerator ω2

pΓD of
the imaginary part of εD in Eq. (2) increases monotonically with
the temperature, thereby increasing Im�ε�. Conversely, an
increase in the denominator ω3

p � Γ2
Dω decreases Im�ε�.

According to Fig. 4(b), it can be concluded that the increase
in the numerator of Im�ε� predominates until 600°C in the
wavelength range 400–900 nm. As the temperature is further
increased to 800°C, the denominator of the quadratic

relationship with ΓD increasesmore than the numerator, leading
to a decrease in Im�ε� over a range of wavelengths.
The obtained temperature-dependent dielectric function is

used to compute LSPP at the air-SMO interface and QLSPR. LSPP
is given by LSPP = �2 × Im�β��−1, where β represents the SPP

propagation vector, while QLSPR can be shown as QLSPR = −Re�ε�
Im�ε� .

As shown in Fig. 5(a), the SPP propagation length LSPP exhibits a
significant reduction with increasing temperature at wave-
lengths larger than 620 nm. At 1000 nm, LSPP decreases by 94.7%
from 40.37 μm to 2.12 μmwhen the sample is heated from 23°C
up to 800°C. In Fig. 5(b), the curves of QLSPR are clearly sepa-
rated at different temperatures, and the value ofQLSPR decreases
from 4.92 to 1.06 at 1000 nm with increasing temperature.
Tables 1 and 2 show the comparison of LSPP and QLSPR in Au,

TiN, and SMO plasmonic materials at different temperatures at
820 nm wavelength, respectively. Although SMO is inferior to
Au in terms of LSPP and QLSPR at room temperature regardless
of thickness, the performance difference is significantly reduced
compared to the thinner Au at 400°C–500°C. In addition, SMO
outperforms TiN at room temperature and is comparable to it at
temperatures below 600°C. The performance comparison sug-
gests that SMO is promising for applications in non-extreme
high temperature devices such as HAMR and thermophotovol-
taics in the visible and NIR wavelength range.

Table 2. Comparison of QLSPR in Au[15], TiN[32], and SMO at Different Temperatures and at 820 nm Wavelength.

Sample
QLSPR

(at 23°C)
QLSPR

(at 400°C–500°C)
QLSPR

(at 600°C)
QLSPR

(at 800°C)
QLSPR Change at the

Largest Temperature (%)

200 nm Au 22.93 11.93 (500°C) 48.0

30 nm Au 13.05 3.50 (450°C) 73.2

200 nm TiN 2.9 1.91 (400°C) 1.52 65.2

30 nm TiN 2.78 2.22 (400°C) 1.78 48.2

200 nm SMO 4.81 1.72 (400°C) 1.31 0.90 81.3

Table 1. Comparison of LSPP in Au[15], TiN, and SMO at Different Temperatures and at 820 nm Wavelength.

Sample
LSPP (μm)
(at 23°C)

LSPP (μm)
(at 400°C–500°C)

LSPP (μm)
(at 600°C)

LSPP (μm)
(at 800°C)

LSPP Change at the
Largest Temperature (%)

200 nm Au 72.94 38.41 (500°C) 47.3

30 nm Au 40.49 11.35 (450°C) 72.0

200 nm TiN[29] 5.56 4.44 (440°C) 41.9

30 nm TiN[32] 5.14 4.25 (400°C) 3.47 3.18 43.4

200 nm SMO 20.25 3.01 (400°C) 1.72 0.73 96.4

Chinese Optics Letters Vol. 21, No. 5 | May 2023

053601-5



4. Conclusion

We have prepared epitaxially grown SrMoO3 thin films on LAO
(001) substrates by RF magnetron sputtering and extracted the
temperature dependent optical properties in the wavelength
range 400 nm to 1000 nm. All the obtained films exhibit plas-
monic behavior in the visible and near-IR wavelength range
at temperatures from 23°C to 800°C, and the epsilon near zero
(ENZ) wavelengths are located at 460 nm to 890 nm, depending
on the temperature. The optical loss of SMO films is significantly
lower than that of Au and comparable to TiN at room temper-
ature. The remarkable variations in both the real and imaginary
parts of the dielectric function with temperature cause devia-
tions in the SPP propagation length and quality factor of
LSPR. Although the plasmonic performance of Au is superior
to SMO at 23°C and 820 nmwavelength, the performance differ-
ence decreases significantly with increasing temperature. In
addition, SMO outperforms TiN at room temperature and is
comparable to it at temperatures below 600°C. As a result, it
can be concluded that the SMO thin film is promising for
non-extreme high temperature (room temperature to 600°C)
plasmonic applications.
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M. Soljačić, and I. Celanovic, “High-temperature stability and selective

thermal emission of polycrystalline tantalum photonic crystals,” Opt.
Express 21, 11482 (2013).

13. D. P. O’Neal, L. R. Hirsch, N. J. Halas, J. D. Payne, and J. L. West, “Photo-
thermal tumor ablation in mice using near infrared-absorbing nanopar-
ticles,” Cancer Lett. 209, 171 (2004).

14. W. A. Challener, C. Peng, A. V. Itagi, D. Karns, W. Peng, Y. Peng, X. Yang,
X. Zhu, N. J. Gokemeijer, Y.-T. Hsia, G. Ju, R. E. Rottmayer,M. A. Seigler, and
E. C. Gage, “Heat-assistedmagnetic recording by a near-field transducer with
efficient optical energy transfer,” Nat. Photonics 3, 220 (2009).

15. H. Reddy, U. Guler, A. V. Kildishev, A. Boltasseva, and V. M. Shalaev,
“Temperature-dependent optical properties of gold thin films,” Opt.
Mater. Express 6, 2776 (2016).

16. G. V. Naik, J. Kim, andA. Boltasseva, “Oxides and nitrides as alternative plas-
monic materials in the optical range [Invited],” Opt. Mater. Express 1, 1090
(2011).

17. S. M. Fawzy, Y. I. Ismail, and N. K. Allam, “Hydrogenated zinc oxide as an
alternative low-loss plasmonic material with Fano resonance in near-IR,” J.
Phys. Chem. C 126, 8190 (2022).

18. G. V. Naik, B. Saha, J. Liu, S. M. Saber, E. A. Stach, J. M. K. Irudayaraj,
T. D. Sands, V. M. Shalaev, and A. Boltasseva, “Epitaxial superlattices with
titanium nitride as a plasmonic component for optical hyperbolic metama-
terials,” Proc. Natl. Acad. Sci. 111, 7546 (2014).

19. J. Liu, U. Guler, A. Lagutchev, A. Kildishev, O. Malis, A. Boltasseva, and
V. M. Shalaev, “Quasi-coherent thermal emitter based on refractory plas-
monic materials,” Opt. Mater. Express 5, 2721 (2015).

20. H. H. Wang, D. F. Cui, Y. L. Zhou, Z. H. Chen, F. Chen, T. Zhao, H. B. Lu,
G. Z. Yang,M. C. Xu, Y. C. Lan, X. L. Chen, H. J. Qian, and F. Q. Liu, “Growth
and characterization of SrMoO3 thin films,” J. Cryst. Growth 226, 261 (2001).

21. R. Agarwal, Z. Singh, and V. Venugopal, “Calorimetric investigations of
SrMoO3 and BaMoO3 compounds,” J. Alloys Compd. 282, 231 (1999).

22. B. H. Smith and M. D. Gross, “A highly conductive oxide anode for solid
oxide fuel cells,” Electrochem. Solid-State Lett. 14, B1 (2011).

23. H. Wadati, J. Mravlje, K. Yoshimatsu, H. Kumigashira, M. Oshima,
T. Sugiyama, E. Ikenaga, A. Fujimori, A. Georges, A. Radetinac,
K. S. Takahashi, M. Kawasaki, and Y. Tokura, “Photoemission and DMFT
study of electronic correlations in SrMoO3: effects of Hund’s rule coupling
and possible plasmonic sideband,” Phys. Rev. B 90, 205131 (2014).

24. M. P.Wells, B. Zou, B. G. Doiron, R. Kilmurray, A. P. Mihai, R. F. M. Oulton,
P. Gubeljak, K. L. Ormandy, G. Mallia, N. M. Harrison, L. F. Cohen,
S. A. Maier, N. M. Alford, and P. K. Petrov, “Tunable, low optical loss stron-
tium molybdate thin films for plasmonic applications,” Adv. Opt. Mater. 5,
1700622 (2017).

25. H. H. Wang, G. Z. Yang, D. F. Cui, H. B. Lu, T. Zhao, F. Chen, Y. L. Zhou,
Z. H. Chen, Y. C. Lan, Y. Ding, L. Chen, X. L. Chen, and J. K. Liang, “Epitaxial
growth and electric characteristics of SrMoO3 thin films,” J. Vac. Sci.
Technol. A 19, 930 (2001).

26. H. Mizoguchi, N. Kitamura, K. Fukumi, T. Mihara, J. Nishii, M. Nakamura,
N. Kikuchi, H. Hosono, andH. Kawazoe, “Optical properties of SrMoO3 thin
film,” J. Appl. Phys. 87, 4617 (2000).

27. A. Dutta, D. Y. Wan, B. X. Yan, V. M. Shalaev, T. Venkatesan, and
A. Boltasseva, “Strontium niobate for near-infrared plasmonics,” in
Conference on Lasers and Electro-optics (Optica, 2019), paper JW2A.63.

28. B. Doiron, M. Mota, M. P. Wells, R. Bower, A. Mihai, Y. Li, L. F. Cohen,
N.M. Alford, P. K. Petrov, R. F. Oulton, and S. A.Maier, “Quantifying figures
of merit for localized surface plasmon resonance applications: a materials
survey,” ACS Photonics 6, 240 (2019).

29. G. V. Naik, J. L. Schroeder, X. Ni, A. V. Kildishev, T. D. Sands, and
A. Boltasseva, “Titanium nitride as a plasmonic material for visible and
near-infrared wavelengths,” Opt. Mater. Express 2, 478 (2012).

30. C.-Y. Young, “The frequency and temperature dependence of the optical
effective mass of conduction electrons in simple metals,” J. Phys. Chem.
Solids 30, 2765 (1969).

31. H. Reddy, U. Guler, K. Chaudhuri, A. Dutta, A. V. Kildishev, V. M. Shalaev,
and A. Boltasseva, “Temperature-dependent optical properties of single crys-
talline and polycrystalline silver thin films,” ACS Photonics 4, 1083 (2017).

32. H. Reddy, U. Guler, Z. Kudyshev, A. V. Kildishev, V. M. Shalaev, and
A. Boltasseva, “Temperature-dependent optical properties of plasmonic tita-
nium nitride,” ACS Photonics 4, 1413 (2017).

Vol. 21, No. 5 | May 2023 Chinese Optics Letters

053601-6

https://doi.org/10.1126/science.aax3766
https://doi.org/10.1063/1.1554779
https://doi.org/10.1038/nmat2162
https://doi.org/10.1038/nphoton.2007.28
https://doi.org/10.1038/nmat2629
https://doi.org/10.1103/PhysRevB.6.4370
https://doi.org/10.1002/adma.201205076
https://doi.org/10.1557/mrs.2014.91
https://doi.org/10.1038/srep09118
https://doi.org/10.1126/science.1252722
https://doi.org/10.1002/adma.201401874
https://doi.org/10.1364/OE.21.011482
https://doi.org/10.1364/OE.21.011482
https://doi.org/10.1016/j.canlet.2004.02.004
https://doi.org/10.1038/nphoton.2009.26
https://doi.org/10.1364/OME.6.002776
https://doi.org/10.1364/OME.6.002776
https://doi.org/10.1364/OME.1.001090
https://doi.org/10.1021/acs.jpcc.2c01844
https://doi.org/10.1021/acs.jpcc.2c01844
https://doi.org/10.1073/pnas.1319446111
https://doi.org/10.1364/OME.5.002721
https://doi.org/10.1016/S0022-0248(01)00799-0
https://doi.org/10.1016/S0925-8388(98)00815-9
https://doi.org/10.1149/1.3505101
https://doi.org/10.1103/PhysRevB.90.205131
https://doi.org/10.1002/adom.201700622
https://doi.org/10.1116/1.1355756
https://doi.org/10.1116/1.1355756
https://doi.org/10.1063/1.373111
https://doi.org/10.1021/acsphotonics.8b01369
https://doi.org/10.1364/OME.2.000478
https://doi.org/10.1016/0022-3697(69)90050-X
https://doi.org/10.1016/0022-3697(69)90050-X
https://doi.org/10.1021/acsphotonics.6b00886
https://doi.org/10.1021/acsphotonics.7b00127

	Temperature-dependent optical properties of low-loss plasmonic SrMoO3 thin films
	1. Introduction
	2. Experiments and Methods
	3. Results and Discussion
	4. Conclusion
	Acknowledgement
	References


