]
A s
i
15|

Universiteit

*dlied) Leiden
’*‘—!&" The Netherlands

&"-![.17

5
3
H oo
B
=
=)
@\
-3

o

Growth and Transport Properties of [Rare Earth]TiO3/SrTiO3 Interfaces
Lebedev, N.

Citation

Lebedev, N. (2020, December 1). Growth and Transport Properties of [Rare
Earth]TiO3/SrTiO3 Interfaces. Casimir PhD Series. Retrieved from
https://hdl.handle.net/1887/138477

Version: Publisher's Version
Licence agreement concerning inclusion of doctoral thesis in the

Institutional Repository of the University of Leiden
Downloaded from: https://hdl.handle.net/1887/138477

License:

Note: To cite this publication please use the final published version (if applicable).


https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/138477

Cover Page

The handle http://hdl.handle.net/1887/138477 holds various files of this Leiden University
dissertation.

Author: Lebedev, N.
Title: Growth and Transport Properties of [Rare Earth] TiO3/SrTiO3 Interfaces
Issue Date: 2020-12-01


https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/138477
https://openaccess.leidenuniv.nl/handle/1887/1�

(4]

(5]

(7]

(10]

(11]

Bibliography

S. Datta and B. Das. Electronic Analog of the Electro-Optic Modulator. Ap-
plied Physics Letters 56, 665-667 (1990).

A. Ohtomo and H. Y. Hwang. A High-Mobility Electron Gas at the
LaAlOs/SrTiOs Heterointerface. Nature 427, 423-426 (2004).

N. Reyren, S. Thiel, A. D. Caviglia, L. E Kourkoutis, G. Hammerl, C. Richter,
C. W. Schneider, T. Kopp, A.-S. Riietschi, D. Jaccard, M. Gabay, D. A. Muller,
J.-M. Triscone, and J. Mannhart. Superconducting Interfaces Between Insu-
lating Oxides. Science 317, 1196-1199 (2007).

A. D. Caviglia, S. Gariglio, N. Reyren, D. Jaccard, T. Schneider, M. Gabay, S.
Thiel, G. Hammerl, J. Mannhart, and J.-M. Triscone. Electric Field Control
of the LaAlOs | SrTiOs Interface Ground State. Nature 456, 624 (2008).

A. D. Caviglia, M. Gabay, S. Gariglio, N. Reyren, C. Cancellieri, and J.-M.
Triscone. Tunable Rashba Spin-Orbit Interaction at Oxide Interfaces. Phys.
Rev. Lett. 104, 126803 (2010).

J. A. Bert, B. Kalisky, C. Bell, M. Kim, Y. Hikita, H. Y. Hwang, and K. A. Moler.
Direct Imaging of the Coexistence of Ferromagnetism and Superconductivity
at the LaAlOs/ SrTiOs Interface. Nature Physics 7, 767-771 (2011).

L. Li, C. Richter, J. Mannhart, and R. C. Ashoori. Coexistence of Magnetic Or-
der and Two-Dimensional Superconductivity at LaAlOs/SrTiOs Interfaces.
Nature Physics 7, 762 (2011).

D. A. Dikin, M. Mehta, C. W. Bark, C. M. Folkman, C. B. Eom, and V. Chan-
drasekhar. Coexistence of Superconductivity and Ferromagnetism in Two
Dimensions. Phys. Rev. Lett. 107, 056802 (2011).

T. Thn. Semiconductor Nanostructures: Quantum States and Electronic
Transport. (Oxford University Press, Oxford, 2009).

Y. A. Bychkov and E. 1. Rashba. Properties of a 2D Electron Gas with
Lifted Spectral Degeneracy. Soviet Journal of Experimental and Theoretical
Physics Letters 39, 78 (1984).

Y. A. Bychkov and E. I. Rashba. Oscillatory Effects and the Magnetic Suscepti-

bility of Carriers in Inversion Layers. Journal of Physics C: Solid State Physics
17, 6039-6045 (1984).

133


http://dx.doi.org/10.1063/1.102730
http://dx.doi.org/10.1063/1.102730
http://dx.doi.org/10.1038/nature02308
http://dx.doi.org/10.1126/science.1146006
https://doi.org/10.1038/nature07576
http://dx.doi.org/10.1103/PhysRevLett.104.126803
http://dx.doi.org/10.1103/PhysRevLett.104.126803
http://dx.doi.org/10.1038/nphys2079
http://dx.doi.org/10.1038/nphys2080
http://dx.doi.org/10.1103/PhysRevLett.107.056802
http://dx.doi.org/10.1088/0022-3719/17/33/015
http://dx.doi.org/10.1088/0022-3719/17/33/015

Bibliography

134

(12]

(13]

(14]

(15]

(16]

(17]

(18]

[19]

(20]

(21]

(22]

(23]

G. Herranz, G. Singh, N. Bergeal, A. Jouan, J. Lesueur, J. Gdzquez, M.
Varela, M. Scigaj, N. Dix, E Sanchez, and J. Fontcuberta. Engineering
Two-Dimensional Superconductivity and Rashba Spin-Orbit Coupling in
LaAlO3/SrTiOs Quantum Wells by Selective Orbital Occupancy. Nature
Communications 6, 6028 (2015).

S.-G. Lim, S. Kriventsov, T. N. Jackson, J. H. Haeni, D. G. Schlom, A. M.
Balbashov, R. Uecker, P. Reiche, J. L. Freeouf, and G. Lucovsky. Dielectric
Functions and Optical Bandgaps of High-K Dielectrics for Metal-Oxide-
Semiconductor Field-Effect Transistors by Far Ultraviolet Spectroscopic El-
lipsometry. Journal of Applied Physics 91, 4500-4505 (2002).

M. Cardona. Optical Properties and Band Structure of SrTiOs and BaTiOs.
Phys. Rev. 140, A651-A655 (1965).

L. E Mattheiss. Energy Bands for KNiF3, SrTiOs3, KMoOs, and K1aOs. Phys.
Rev. B 6, 4718-4740 (1972).

H. Unoki and T. Sakudo. Electron Spin Resonance of Fe** in SrTiOs with Spe-
cial Reference to the 110°K Phase Transition. Journal of the Physical Society
of Japan 23, 546-552 (1967).

R. A. Cowley. The Phase Transition of Strontium Titanate. Philosophical
Transactions: Mathematical, Physical and Engineering Sciences 354, 2799-
2814 (1996).

N. Nakagawa, H. Y. Hwang, and D. A. Muller. Why Some Interfaces Cannot
Be Sharp. Nature Materials 5, 204-209 (2006).

S. Gariglio, M. Gabay, and J.-M. Triscone. Research Update: Conductivity
and Beyond at the LaAlOs/ SrTiOs Interface. APL Materials 4, 060701 (2016).

S. Thiel, G. Hammerl, A. Schmehl, C. W. Schneider, and J. Mannhart. Tun-
able Quasi-Two-Dimensional Electron Gases in Oxide Heterostructures. Sci-
ence 313, 1942-1945 (2006).

L. Yu and A. Zunger. A Polarity-Induced Defect Mechanism for Conductivity
and Magnetism at Polar-Nonpolar Oxide Interfaces. Nature Communica-
tions 5, 5118 (2014).

P R. Willmott, S. A. Pauli, R. Herger, C. M. Schlepiitz, D. Martoccia, B. D. Pat-
terson, B. Delley, R. Clarke, D. Kumah, C. Cionca, and Y. Yacoby. Structural
Basis for the Conducting Interface between LaAlOs and SrTiOs. Phys. Rev.
Lett. 99, 155502 (2007).

G. Herranz, M. Basleti¢, M. Bibes, C. Carrétéro, E. Tafra, E. Jacquet, K.
Bouzehouane, C. Deranlot, A. Hamzi¢, J.-M. Broto, A. Barthélémy, and A.
Fert. High Mobility in LaAlOs/SrTiOs Heterostructures: Origin, Dimension-
ality, and Perspectives. Phys. Rev. Lett. 98, 216803 (2007).


https://doi.org/10.1038/ncomms7028
https://doi.org/10.1038/ncomms7028
http://dx.doi.org/10.1063/1.1456246
http://dx.doi.org/10.1103/PhysRev.140.A651
http://dx.doi.org/10.1103/PhysRevB.6.4718
http://dx.doi.org/10.1103/PhysRevB.6.4718
http://dx.doi.org/10.1143/JPSJ.23.546
http://dx.doi.org/10.1143/JPSJ.23.546
http://www.jstor.org/stable/54703
http://www.jstor.org/stable/54703
http://www.jstor.org/stable/54703
http://dx.doi.org/10.1038/nmat1569
http://dx.doi.org/10.1063/1.4953822
http://dx.doi.org/10.1126/science.1131091
http://dx.doi.org/10.1126/science.1131091
https://doi.org/10.1038/ncomms6118
https://doi.org/10.1038/ncomms6118
http://dx.doi.org/10.1103/PhysRevLett.99.155502
http://dx.doi.org/10.1103/PhysRevLett.99.155502
http://dx.doi.org/10.1103/PhysRevLett.98.216803

Bibliography

(24]

(25]

(26]

(27]

(28]

(29]

[30]

(31]

(32]

[33]

(34]

[35]

A. Kalabukhov, R. Gunnarsson, J. Borjesson, E. Olsson, T. Claeson, and D.
Winkler. Effect of Oxygen Vacancies in the SrTiOs Substrate on the Electrical
Properties of the LaAlOs | SrTiOs Interface. Phys. Rev. B 75, 121404 (2007).

Z.Q. Liu, C.J. Li, W. M. Lij, X. H. Huang, Z. Huang, S. W. Zeng, X. P. Qiu, L. S.
Huang, A. Annadi, J. S. Chen, J. M. D. Coey, T. Venkatesan, and Ariando.
Origin of the Two-Dimensional Electron Gas at LaAlOs/SrTiOs Interfaces:
The Role of Oxygen Vacancies and Electronic Reconstruction. Phys. Rev. X 3,
021010 (2013).

Y. Chen, N. Pryds, J. E. Kleibeuker, G. Koster, J. Sun, E. Stamate, B. Shen, G.
Rijnders, and S. Linderoth. Metallic and Insulating Interfaces of Amorphous
SrTiOs-Based Oxide Heterostructures. Nano Letters 11, 3774-3778 (2011).

L. W. van Heeringen, G. A. de Wijs, A. McCollam, J. C. Maan, and A. Fa-
solino. k:p Subband Structure of the LaAlOs/ SrTiOs Interface. Phys. Rev. B
88, 205140 (2013).

Z. Zhong, A. Téth, and K. Held. Theory of Spin-Orbit Coupling at
LaAlOs/SrTiOs Interfaces and SrTiOs Surfaces. Phys. Rev. B 87, 161102
(2013).

A.Janotti, D. Steiauf, and C. G. Van de Walle. Strain Effects on the Electronic
Structure of SrTiOs: Toward High Electron Mobilities. Phys. Rev. B 84, 201304
(2011).

R. Bistritzer, G. Khalsa, and A. H. MacDonald. Electronic Structure of Doped
d® Perovskite Semiconductors. Phys. Rev. B 83, 115114 (2011).

A. E. M. Smink. Manifold Field Effects at a Complex Oxide Interface. PhD
thesis (2019).

L. W. van Heeringen, A. McCollam, G. A. de Wijs, and A. Fasolino. Theo-
retical Models of Rashba Spin Splitting in Asymmetric SrTiOs-Based Het-
erostructures. Phys. Rev. B 95, 155134 (2017).

M. Salluzzo, J. C. Cezar, N. B. Brookes, V. Bisogni, G. M. De Luca, C. Richter,
S. Thiel, J. Mannhart, M. Huijben, A. Brinkman, G. Rijnders, and G. Ghir-
inghelli. Orbital Reconstruction and the Two-Dimensional Electron Gas at
the LaAlOs/ SrTiOs Interface. Phys. Rev. Lett. 102, 166804 (2009).

G. Khalsa and A. H. MacDonald. Theory of the SrTiOs Surface State Two-
Dimensional Electron Gas. Phys. Rev. B 86, 125121 (2012).

P D. C. King, S. McKeown Walker, A. Tamai, A. de la Torre, T. Ekna-
pakul, P. Buaphet, S.-K. Mo, W. Meevasana, M. S. Bahramy, and E Baum-
berger. Quasiparticle Dynamics and Spin-Orbital Texture of the SrTiO3 Two-
Dimensional Electron Gas. Nature Communications 5, 3414 (2014).

135


http://dx.doi.org/10.1103/PhysRevB.75.121404
http://dx.doi.org/10.1103/PhysRevX.3.021010
http://dx.doi.org/10.1103/PhysRevX.3.021010
http://dx.doi.org/10.1021/nl201821j
http://dx.doi.org/10.1103/PhysRevB.88.205140
http://dx.doi.org/10.1103/PhysRevB.88.205140
http://dx.doi.org/10.1103/PhysRevB.87.161102
http://dx.doi.org/10.1103/PhysRevB.87.161102
http://dx.doi.org/10.1103/PhysRevB.84.201304
http://dx.doi.org/10.1103/PhysRevB.84.201304
http://dx.doi.org/10.1103/PhysRevB.83.115114
http://dx.doi.org/10.1103/PhysRevB.95.155134
http://dx.doi.org/10.1103/PhysRevLett.102.166804
http://dx.doi.org/10.1103/PhysRevB.86.125121
http://dx.doi.org/10.1038/ncomms4414

Bibliography

136

[36]

(37]

[38]

(39]

(40]

(41]

(42]

[43]

(44]

(45]

(46]

(47]

A.Joshua, S. Pecker, J. Ruhman, E. Altman, and S. Ilani. A Universal Critical
Density Underlying the Physics of Electrons at the LaAlOs/ SrTiOs Interface.
Nature Communications 3, 1129 (2012).

A. E. M. Smink, J. C. de Boer, M. P. Stehno, A. Brinkman, W. G. van der Wiel,
and H. Hilgenkamp. Gate- Tunable Band Structure of the LaAlOs—SrTiOs In-
terface. Phys. Rev. Lett. 118, 106401 (2017).

B. L. Altshuler, D. Khmel'nitzkii, A. I. Larkin, and P. A. Lee. Magnetoresis-
tance and Hall Effect in a Disordered Two-Dimensional Electron Gas. Phys.
Rev. B 22, 5142-5153 (1980).

Y. Araki, G. Khalsa, and A. H. MacDonald. Weak Localization, Spin Relax-
ation, and Spin Diffusion: Crossover Between Weak and Strong Rashba Cou-
pling Limits. Phys. Rev. B 90, 125309 (2014).

C. Beenakker and H. van Houten, Quantum Transport in Semiconduc-
tor Nanostructures, in Semiconductor heterostructures and nanostructures,
Vol. 44, edited by H. Ehrenreich and D. Turnbull, Solid State Physics (Aca-
demic Press, 1991), pp. 1 -228.

S. Hikami, A. I. Larkin, and Y. Nagaoka. Spin-Orbit Interaction and Magne-
toresistance in the Two Dimensional Random System. Progress of Theoreti-
cal Physics 63, 707-710 (1980).

G. Bergmann. Weak Anti-Localization - An Experimental Proof for the De-
structive Interference of Rotated Spin 1/2. Solid State Communications 42,
815-817 (1982).

P. Seiler, E. Lettl, D. Braak, and T. Kopp. Weak Antilocalization within a Gen-
uine Multiband Model. Phys. Rev. B 100, 115415 (2019).

D. Stornaiuolo, S. Gariglio, A. Féte, M. Gabay, D. Li, D. Massarotti, and J.-M.
Triscone. Weak Localization and Spin-Orbit Interaction in Side-Gate Field
Effect Devices at the LaAlOs | SrTiOs Interface. Phys. Rev. B 90, 235426 (2014).

S. Hurand, A. Jouan, C. Feuillet-Palma, G. Singh, J. Biscaras, E. Lesne, N.
Reyren, A. Barthélémy, M. Bibes, J. E. Villegas, C. Ulysse, X. Lafosse, M.
Pannetier-Lecoeur, S. Caprara, M. Grilli, J. Lesueur, and N. Bergeal. Field-
Effect Control of Superconductivity and Rashba Spin-Orbit Coupling in Top-
Gated LaAlOs/ SrTiOs Devices. Scientific Reports 5, 12751 (2015).

C. Yin, P, Seiler, L. M. K. Tang, I. Leermakers, N. Lebedev, U. Zeitler, and
J. Aarts. Tuning Rashba Spin-Orbit Coupling at LaAlOs;/SrTiOs Interfaces by
Band Filling. Phys. Rev. B 101, 245114 (2020).

M. Ben Shalom, M. Sachs, D. Rakhmilevitch, A. Palevski, and Y. Dagan. Tun-
ing Spin-Orbit Coupling and Superconductivity at the SrTiOs/ LaAlOs Inter-
face: A Magnetotransport Study. Phys. Rev. Lett. 104, 126802 (2010).


http://dx.doi.org/10.1038/ncomms2116
http://dx.doi.org/10.1103/PhysRevLett.118.106401
http://dx.doi.org/10.1103/PhysRevB.22.5142
http://dx.doi.org/10.1103/PhysRevB.22.5142
http://dx.doi.org/10.1103/PhysRevB.90.125309
http://dx.doi.org/https://doi.org/10.1016/S0081-1947(08)60091-0
http://dx.doi.org/10.1143/PTP.63.707
http://dx.doi.org/10.1143/PTP.63.707
http://dx.doi.org/10.1016/0038-1098(82)90013-8
http://dx.doi.org/10.1016/0038-1098(82)90013-8
http://dx.doi.org/10.1103/PhysRevB.100.115415
http://dx.doi.org/10.1103/PhysRevB.90.235426
http://dx.doi.org/10.1038/srep12751
http://dx.doi.org/10.1103/PhysRevB.101.245114
http://dx.doi.org/10.1103/PhysRevLett.104.126802

Bibliography

(48]

(49]

(50]

(51]

(52]

(53]

(54]

(53]

[56]

[57]

H. Liang, L. Cheng, L. Wei, Z. Luo, G. Yu, C. Zeng, and Z. Zhang. Non-
monotonically Tunable Rashba Spin-Orbit Coupling by Multiple-Band Fill-
ing Control in SrTiOs-Based Interfacial d-Electron Gases. Phys. Rev. B 92,
075309 (2015).

E. Lesne, Y. Fu, S. Oyarzun, J. C. Rojas-Sanchez, D. C. Vaz, H. Naganuma,
G. Sicoli, J.-P. Attané, M. Jamet, E. Jacquet, J.-M. George, A. Barthélémy,
H. Jaffres, A. Fert, M. Bibes, and L. Vila. Highly Efficient and Tunable Spin-
to-Charge Conversion through Rashba Coupling at Oxide Interfaces. Nature
Materials 15, 1261 (2016).

H. Nakamura, T. Koga, and T. Kimura. Experimental Evidence of Cubic
Rashba Effect in an Inversion-Symmetric Oxide. Phys. Rev. Lett. 108, 206601
(2012).

A. E. M. Smink, M. P. Stehno, J. C. de Boer, A. Brinkman, W. G. van der Wiel,
and H. Hilgenkamp. Correlation between Superconductivity, Band Filling,
and Electron Confinement at the LaAlOs/SrTiOs Interface. Phys. Rev. B 97,
245113 (2018).

C. Bell, S. Harashima, Y. Kozuka, M. Kim, B. G. Kim, Y. Hikita, and H. Y.
Hwang. Dominant Mobility Modulation by the Electric Field Effect at the
LaAlOs/SrTiOs Interface. Phys. Rev. Lett. 103, 226802 (2009).

Z.Chen, H. Yuan, Y. Xie, D. Lu, H. Inoue, Y. Hikita, C. Bell, and H. Y. Hwang.
Dual-Gate Modulation of Carrier Density and Disorder in an Oxide Two-
Dimensional Electron System. Nano Letters 16, 6130-6136 (2016).

J. Biscaras, S. Hurand, C. Feuillet-Palma, A. Rastogi, R. C. Budhani, N.
Reyren, E. Lesne, J. Lesueur, and N. Bergeal. Limit of the Electrostatic Dop-
ing in Two-Dimensional Electron Gases of LaXO3;(X = Al, Ti)/ SrTiOs. Scien-
tific Reports 4, 6788 (2014).

C.Yin, A. E. M. Smink, I. Leermakers, L. M. K. Tang, N. Lebedev, U. Zeitler,
W. G. van der Wiel, H. Hilgenkamp, and J. Aarts. Electron Trapping Mecha-
nism in LaAlOs/ SrTiOs Heterostructures. Phys. Rev. Lett. 124, 017702 (2020).

M. Hosoda, Y. Hikita, H. Y. Hwang, and C. Bell. Transistor Operation and
Mobility Enhancement in Top-Gated LaAlOs/SrTiOs Heterostructures. Ap-
plied Physics Letters 103, 103507 (2013).

N. Reyren, S. Gariglio, A. D. Caviglia, D. Jaccard, T. Schneider, and J.-M.
Triscone. Anisotropy of the Superconducting Transport Properties of the
LaAlOs/SrTiOs Interface. Applied Physics Letters 94, 112506 (2009).

137


http://dx.doi.org/10.1103/PhysRevB.92.075309
http://dx.doi.org/10.1103/PhysRevB.92.075309
https://doi.org/10.1038/nmat4726
https://doi.org/10.1038/nmat4726
http://dx.doi.org/10.1103/PhysRevLett.108.206601
http://dx.doi.org/10.1103/PhysRevLett.108.206601
http://dx.doi.org/10.1103/PhysRevB.97.245113
http://dx.doi.org/10.1103/PhysRevB.97.245113
http://dx.doi.org/10.1103/PhysRevLett.103.226802
http://dx.doi.org/10.1021/acs.nanolett.6b02348
http://dx.doi.org/10.1038/srep06788
http://dx.doi.org/10.1038/srep06788
http://dx.doi.org/10.1103/PhysRevLett.124.017702
http://dx.doi.org/10.1063/1.4820449
http://dx.doi.org/10.1063/1.4820449
http://dx.doi.org/10.1063/1.3100777

Bibliography

138

(58]

[59]

(60]

[61]

(62]

[63]

(64]

(65]

(66]

G. Singh, A. Jouan, L. Benfatto, E Couédo, P. Kumar, A. Dogra, R. C. Budhani,
S. Caprara, M. Grill, E. Lesne, A. Barthélémy, M. Bibes, C. Feuillet-Palma, J.
Lesueur, and N. Bergeal. Competition between Electron Pairing and Phase
Coherence in Superconducting Interfaces. Nature Communications 9, 407
(2018).

J. Biscaras, N. Bergeal, S. Hurand, C. Grossetéte, A. Rastogi, R. C. Budhani,
D. LeBoeuf, C. Proust, and J. Lesueur. Two-Dimensional Superconducting
Phase in LaTiOs/SrTiOs Heterostructures Induced by High-Mobility Carrier
Doping. Phys. Rev. Lett. 108, 247004 (2012).

S. Hurand, A. Jouan, C. Feuillet-Palma, G. Singh, E. Lesne, N. Reyren, A.
Barthélémy, M. Bibes, J. E. Villegas, C. Ulysse, M. Pannetier-Lecoeur, M.
Malnou, J. Lesueur, and N. Bergeal. Top-Gated Field-Effect LaAlOs/SrTiOs
Devices Made by Ion-Irradiation. Applied Physics Letters 108, 052602
(2016).

G. E. D. K. Prawiroatmodjo, E Trier, D. V. Christensen, Y. Chen, N. Pryds,
and T. S. Jespersen. Evidence of Weak Superconductivity at the Room-
Temperature Grown LaAlOs/SrTiOs Interface. Phys. Rev. B 93, 184504
(2016).

S. Caprara, M. Grilli, L. Benfatto, and C. Castellani. Effective Medium Theory
for Superconducting Layers: A Systematic Analysis Including Space Correla-
tion Effects. Phys. Rev. B 84, 014514 (2011).

N. Scopigno, D. Bucheli, S. Caprara, J. Biscaras, N. Bergeal, J. Lesueur, and
M. Grilli. Phase Separation from Electron Confinement at Oxide Interfaces.
Phys. Rev. Lett. 116, 026804 (2016).

S. Caprara, J. Biscaras, N. Bergeal, D. Bucheli, S. Hurand, C. Feuillet-Palma,
A. Rastogi, R. C. Budhani, J. Lesueur, and M. Grilli. Multiband Supercon-
ductivity and Nanoscale Inhomogeneity at Oxide Interfaces. Phys. Rev. B 88,
020504 (2013).

Ariando, X. Wang, G. Baskaran, Z. Q. Liu, J. Huijben, J. B. Yi, A. Annadj,
A. R. Barman, A. Rusydi, S. Dhar, Y. P. Feng, J. Ding, H. Hilgenkamp, and
T. Venkatesan. Electronic Phase Separation at the LaAlOs/SrTiOs Interface.
Nature Communications 2, 188 (2011).

B. Kalisky, E. M. Spanton, H. Noad, J. R. Kirtley, K. C. Nowack, C. Bell, H. K.
Sato, M. Hosoda, Y. Xie, Y. Hikita, C. Woltmann, G. Pfanzelt, R. Jany, C.
Richter, H. Y. Hwang, J. Mannhart, and K. A. Moler. Locally Enhanced Con-
ductivity Due To the Tetragonal Domain Structure in LaAlOs/SrTiO; Het-
erointerfaces. Nature Materials 12, 1091 (2013).


http://dx.doi.org/10.1038/s41467-018-02907-8
http://dx.doi.org/10.1038/s41467-018-02907-8
http://dx.doi.org/10.1103/PhysRevLett.108.247004
http://dx.doi.org/10.1063/1.4941672
http://dx.doi.org/10.1063/1.4941672
http://dx.doi.org/10.1103/PhysRevB.93.184504
http://dx.doi.org/10.1103/PhysRevB.93.184504
http://dx.doi.org/10.1103/PhysRevB.84.014514
http://dx.doi.org/10.1103/PhysRevLett.116.026804
http://dx.doi.org/10.1103/PhysRevB.88.020504
http://dx.doi.org/10.1103/PhysRevB.88.020504
https://doi.org/10.1038/ncomms1192
https://doi.org/10.1038/nmat3753

Bibliography

(67]

[68]

[69]

(70]

(71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

H. Noad, E. M. Spanton, K. C. Nowack, H. Inoue, M. Kim, T. A. Merz, C. Bell,
Y. Hikita, R. Xu, W. Liu, A. Vailionis, H. Y. Hwang, and K. A. Moler. Variation
in Superconducting Transition Temperature Due to Tetragonal Domains in
Two-Dimensionally Doped SrTiOs. Phys. Rev. B 94, 174516 (2016).

M. Honig, J. A. Sulpizio, J. Drori, A. Joshua, E. Zeldov, and S. Ilani. Local Elec-
trostatic Imaging of Striped Domain Order in LaAlOs/ SrTiOs. Nature Mate-
rials 12, 1112 (2013).

H.J. H. Ma, S. Scharinger, S. W. Zeng, D. Kohlberger, M. Lange, A. Stohr,
X. R. Wang, T. Venkatesan, R. Kleiner, J. E Scott, J]. M. D. Coey, D. Koelle, and
Ariando. Local Electrical Imaging of Tetragonal Domains and Field-Induced
Ferroelectric Twin Walls in Conducting SrTiOs. Phys. Rev. Lett. 116, 257601
(2016).

A. M. Goldman and N. Markovi¢. Superconductor-Insulator Transitions in
the Two-Dimensional Limit. Physics Today 51, 39 (1998).

V. E Gantmakher and V. T. Dolgopolov. Superconductor-Insulator Quantum
Phase Transition. Physics-Uspekhi 53, 1-49 (2010).

M. A. Steiner, N. P Breznay, and A. Kapitulnik. Approach to a
Superconductor-to-Bose-Insulator Transition in Disordered Films. Phys.
Rev. B 77, 212501 (2008).

M. M. Mehta, D. A. Dikin, C. W. Bark, S. Ryu, C. M. Folkman, C. B. Eom,
and V. Chandrasekhar. Magnetic Field Tuned Superconductor-to-Insulator
Transition at the LaAlOs/ SrTiOs Interface. Phys. Rev. B 90, 100506 (2014).

M. M. Mehta, D. A. Dikin, C. W. Bark, S. Ryu, C. M. Folkman, C. B. Eom, and
V. Chandrasekhar. Evidence for Charge-Vortex Duality at the LaAlOs/ SrTiOs
Interface. Nature Communications 3, 955 (2012).

Y.-Y. Pai, A. Tylan-Tyler, P. Irvin, and J. Levy. LaAlO3/SrTiOs: A Tale of Two
Magnetisms. (2016) arXiv:1610.00789.

M. R. Fitzsimmons, N. W. Hengartner, S. Singh, M. Zhernenkov, E Y. Bruno,
J. Santamaria, A. Brinkman, M. Huijben, H. J. A. Molegraaf, J. de la Venta,
and I. K. Schuller. Upper Limit to Magnetism in LaAlO3 / SrTiOs Heterostruc-
tures. Phys. Rev. Lett. 107, 217201 (2011).

J. M. D. Coey, M Venkatesan, and P Stamenov. Surface Magnetism of Stron-
tium Titanate. Journal of Physics: Condensed Matter 28, 485001 (2016).

D. V. Christensen, Y. Frenkel, Y. Z. Chen, Y. W. Xie, Z. Y. Chen, Y. Hikita, A.
Smith, L. Klein, H. Y. Hwang, N. Pryds, and B. Kalisky. Strain-Tunable Mag-
netism at Oxide Domain Walls. Nature Physics 15, 269 (2019).

139


http://dx.doi.org/10.1103/PhysRevB.94.174516
https://doi.org/10.1038/nmat3810
https://doi.org/10.1038/nmat3810
http://dx.doi.org/10.1103/PhysRevLett.116.257601
http://dx.doi.org/10.1103/PhysRevLett.116.257601
http://dx.doi.org/10.1063/1.882069
http://dx.doi.org/10.3367/ufne.0180.201001a.0003
http://dx.doi.org/10.1103/PhysRevB.77.212501
http://dx.doi.org/10.1103/PhysRevB.77.212501
http://dx.doi.org/10.1103/PhysRevB.90.100506
https://doi.org/10.1038/ncomms1959
http://arxiv.org/abs/1610.00789
http://dx.doi.org/10.1103/PhysRevLett.107.217201
http://dx.doi.org/10.1088/0953-8984/28/48/485001
https://doi.org/10.1038/s41567-018-0363-x

Bibliography

140

[79]

(80]

(81]

(82]

[83]

(84]

[85]

(86]

[87]

(88]

(89]

[90]

(91]

A. P, Petrovi¢, A Paré, T. R. Paudel, K Lee, S Holmes, C. H. W. Barnes, A David,
T Wu, E. Y. Tsymbal, and C Panagopoulos. Emergent Vortices at a Ferromag-
netic Superconducting Oxide Interface. New Journal of Physics 16, 103012
(2014).

A. Ron, E. Maniv, D. Graf, J.-H. Park, and Y. Dagan. Anomalous Magnetic
Ground State in an LaAlOs/SrTiOs Interface Probed by Transport through
Nanowires. Phys. Rev. Lett. 113, 216801 (2014).

Y. Ayino, P. Xu, J. Tigre-Lazo, J. Yue, B. Jalan, and V. S. Pribiag. Ferromag-
netism and Spin-Dependent Transport at a Complex Oxide Interface. Phys.
Rev. Materials 2, 031401 (2018).

V. Guduru. Surprising Magnetotransport in Oxide Heterostructures. PhD
thesis (2014).

P. Wittlich, H. Boschker, T. Asaba, L. Li, H. M. L. Noad, C. A. Watson, K. A.
Moler, D. Daraselia, D. Japaridze, A. Shengelaya, J. Wang, J. Xia, and J.
Mannhart. Exploring Possible Ferromagnetism of the LaAlO3/ SrTiOs Inter-
face. Phys. Rev. Materials 3, 104418 (2019).

R. Pentcheva and W. E. Pickett. Charge Localization or Itineracy at
LaAlOs/SrTiOs Interfaces: Hole Polarons, Oxygen Vacancies, and Mobile
Electrons. Phys. Rev. B 74, 035112 (2006).

K. Janicka, J. P. Velev, and E. Y. Tsymbal. Magnetism of LaAlOs/SrTiOs Su-
perlattices. Journal of Applied Physics 103, 07B508 (2008).

N. Ganguli and P. J. Kelly. Tuning Ferromagnetism at Interfaces between In-
sulating Perovskite Oxides. Phys. Rev. Lett. 113, 127201 (2014).

G. Chen and L. Balents. Ferromagnetism in Itinerant Two-Dimensional trg
Systems. Phys. Rev. Lett. 110, 206401 (2013).

K. Michaeli, A. C. Potter, and P. A. Lee. Superconducting and Ferromagnetic
Phases in SrTiOs/ LaAlOs Oxide Interface Structures: Possibility of Finite Mo-
mentum Pairing. Phys. Rev. Lett. 108, 117003 (2012).

S. Banerjee, O. Erten, and M. Randeria. Ferromagnetic Exchange, Spin-
Orbit Coupling and Spiral Magnetism at the LaAlOs/SrTiOs Interface. Na-
ture Physics 9, 626-630 (2013).

J. Ruhman, A. Joshua, S. Ilani, and E. Altman. Competition between Kondo
Screening and Magnetism at the LaAlOs/SrTiOs Interface. Phys. Rev. B 90,
125123 (2014).

E Gunkel, C. Bell, H. Inoue, B. Kim, A. G. Swartz, T. A. Merz, Y. Hikita,
S. Harashima, H. K. Sato, M. Minohara, S. Hoffmann-Eifert, R. Dittmann,
and H. Y. Hwang. Defect Control of Conventional and Anomalous Electron
Transport at Complex Oxide Interfaces. Phys. Rev. X 6, 031035 (2016).


http://dx.doi.org/10.1088/1367-2630/16/10/103012
http://dx.doi.org/10.1088/1367-2630/16/10/103012
http://dx.doi.org/10.1103/PhysRevLett.113.216801
http://dx.doi.org/10.1103/PhysRevMaterials.2.031401
http://dx.doi.org/10.1103/PhysRevMaterials.2.031401
http://dx.doi.org/10.1103/PhysRevMaterials.3.104418
http://dx.doi.org/10.1103/PhysRevB.74.035112
http://dx.doi.org/10.1063/1.2829244
http://dx.doi.org/10.1103/PhysRevLett.113.127201
http://dx.doi.org/10.1103/PhysRevLett.110.206401
http://dx.doi.org/10.1103/PhysRevLett.108.117003
http://dx.doi.org/10.1038/nphys2702
http://dx.doi.org/10.1038/nphys2702
http://dx.doi.org/10.1103/PhysRevB.90.125123
http://dx.doi.org/10.1103/PhysRevB.90.125123
http://dx.doi.org/10.1103/PhysRevX.6.031035

Bibliography

[92]

[93]

(94]

(95]

[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

[104]

L. Weston, X. Y. Cui, S. P. Ringer, and C. Stampfl. Density-Functional Predic-
tion of a Surface Magnetic Phase in SrTiOs/ LaAlOs Heterostructures Induced
by Al Vacancies. Phys. Rev. Lett. 113, 186401 (2014).

N. Pavlenko, T. Kopp, and J. Mannhart. Emerging Magnetism and Electronic
Phase Separation at Titanate Interfaces. Phys. Rev. B 88, 201104 (2013).

N. Pavlenko, T. Kopp, E. Y. Tsymbal, J. Mannhart, and G. A. Sawatzky. Oxy-
gen Vacancies at Titanate Interfaces: Two-Dimensional Magnetism and Or-
bital Reconstruction. Phys. Rev. B 86, 064431 (2012).

A. Brinkman, M. Huijben, M. van Zalk, J. Huijben, U. Zeitler, J. C. Maan,
W. G. van der Wiel, G. Rijnders, D. H. A. Blank, and H. Hilgenkamp. Magnetic
Effects at the Interface between Non-Magnetic Oxides. Nature Materials 6,
493 (2007).

A. Joshua, J. Ruhman, S. Pecker, E. Altman, and S. Ilani. Gate-Tunable Po-
larized Phase of Two-Dimensional Electrons at the LaAlOs/ SrTiOs Interface.
Proceedings of the National Academy of Sciences 110, 9633-9638 (2013).

M. Ben Shalom, C. W. Tai, Y. Lereah, M. Sachs, E. Levy, D. Rakhmilevitch, A.
Palevski, and Y. Dagan. Anisotropic Magnetotransport at the SrTiOs/ LaAlO;
Interface. Phys. Rev. B 80, 140403 (2009).

M. Diez, A. M. R. V. L. Monteiro, G. Mattoni, E. Cobanera, T. Hyart, E. Mu-
lazimoglu, N. Bovenzi, C. W.]. Beenakker, and A. D. Caviglia. Giant Negative
Magnetoresistance Driven by Spin-Orbit Coupling at the LaAlOs/ SrTiOs In-
terface. Phys. Rev. Lett. 115, 016803 (2015).

D. Fuchs, A. Sleem, R. Schifer, A. G. Zaitsev, M. Meffert, D. Gerthsen, R.
Schneider, and H. v. Lohneysen. Incipient Localization of Charge Carriers in
the Two-Dimensional Electron System in LaAlOs/SrTiOs under Hydrostatic
Pressure. Phys. Rev. B 92, 155313 (2015).

N. Nagaosa, J. Sinova, S. Onoda, A. H. MacDonald, and N. P. Ong. Anoma-
lous Hall Effect. Rev. Mod. Phys. 82, 1539-1592 (2010).

E. M. Pugh. Hall Effect and the Magnetic Properties of Some Ferromagnetic
Materials. Phys. Rev. 36, 1503-1511 (1930).

E. M. Pugh and T. W. Lippert. Hall e.m.f. and Intensity of Magnetization.
Phys. Rev. 42, 709-713 (1932).

J. Smit. The Spontaneous Hall Effect in Ferromagnetics I. Physica 21, 877 —
887 (1955).

J. Smit. The Spontaneous Hall Effect in Ferromagnetics II. Physica 24, 39 -51
(1958).

141


http://dx.doi.org/10.1103/PhysRevLett.113.186401
http://dx.doi.org/10.1103/PhysRevB.88.201104
http://dx.doi.org/10.1103/PhysRevB.86.064431
https://doi.org/10.1038/nmat1931
https://doi.org/10.1038/nmat1931
http://dx.doi.org/10.1073/pnas.1221453110
http://dx.doi.org/10.1103/PhysRevB.80.140403
http://dx.doi.org/10.1103/PhysRevLett.115.016803
http://dx.doi.org/10.1103/PhysRevB.92.155313
http://dx.doi.org/10.1103/RevModPhys.82.1539
http://dx.doi.org/10.1103/PhysRev.36.1503
http://dx.doi.org/10.1103/PhysRev.42.709
http://dx.doi.org/10.1016/S0031-8914(55)92596-9
http://dx.doi.org/10.1016/S0031-8914(55)92596-9
http://dx.doi.org/10.1016/S0031-8914(58)93541-9
http://dx.doi.org/10.1016/S0031-8914(58)93541-9

Bibliography

142

[105]

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

[117]

L. Berger. Side-Jump Mechanism for the Hall Effect of Ferromagnets. Phys.
Rev. B 2, 4559-4566 (1970).

R. Karplus and J. M. Luttinger. Hall Effect in Ferromagnetics. Phys. Rev. 95,
1154-1160 (1954).

N. A. Sinitsyn, A. H. MacDonald, T. Jungwirth, V. K. Dugaev, and J. Sinova.
Anomalous Hall Effect in a Two-Dimensional Dirac Band: The Link between
the Kubo-Streda Formula and the Semiclassical Boltzmann Equation Ap-
proach. Phys. Rev. B 75, 045315 (2007).

N. A. Sinitsyn. Semiclassical Theories of the Anomalous Hall Effect. Journal
of Physics: Condensed Matter 20, 023201 (2007).

A. Crépieux and P. Bruno. Theory of the Anomalous Hall Effect from the Kubo
Formula and the Dirac Equation. Phys. Rev. B 64, 014416 (2001).

S. Onoda, N. Sugimoto, and N. Nagaosa. Theory of Non-Equilibirum States
Driven by Constant Electromagnetic Fields: Non-Commutative Quantum
Mechanics in the Keldysh Formalism. Progress of Theoretical Physics 116,
61-86 (2006).

S. Onoda, N. Sugimoto, and N. Nagaosa. Quantum Transport Theory of
Anomalous Electric, Thermoelectric, and Thermal Hall Effects in Ferromag-
nets. Phys. Rev. B 77, 165103 (2008).

M. V. Berry. Quantal Phase Factors Accompanying Adiabatic Changes. Pro-
ceedings of the Royal Society of London. A. Mathematical and Physical Sci-
ences 392, 45-57 (1984).

M.-C. Chang and Q. Niu. Berry Phase, Hyperorbits, and the Hofstadter Spec-
trum: Semiclassical Dynamics in Magnetic Bloch Bands. Phys. Rev. B 53,
7010-7023 (1996).

G. Sundaram and Q. Niu. Wave-Packet Dynamics in Slowly Perturbed Crys-
tals: Gradient Corrections and Berry-Phase Effects. Phys. Rev. B 59, 14915-
14925 (1999).

N. A. Sinitsyn, Q. Niu, and A. H. MacDonald. Coordinate Shift in the Semi-
classical Boltzmann Equation and the Anomalous Hall Effect. Phys. Rev. B
73, 075318 (2006).

A. A.Kovalev, Y. Tserkovnyak, K. Vyborny, and J. Sinova. Transport Theory for
Disordered Multiple-Band Systems: Anomalous Hall Effect and Anisotropic
Magnetoresistance. Phys. Rev. B 79, 195129 (2009).

D. Culcer, A. MacDonald, and Q. Niu. Anomalous Hall Effect in Paramag-
netic Two-Dimensional Systems. Phys. Rev. B 68, 045327 (2003).


http://dx.doi.org/10.1103/PhysRevB.2.4559
http://dx.doi.org/10.1103/PhysRevB.2.4559
http://dx.doi.org/10.1103/PhysRev.95.1154
http://dx.doi.org/10.1103/PhysRev.95.1154
http://dx.doi.org/10.1103/PhysRevB.75.045315
http://dx.doi.org/10.1088/0953-8984/20/02/023201
http://dx.doi.org/10.1088/0953-8984/20/02/023201
http://dx.doi.org/10.1103/PhysRevB.64.014416
http://dx.doi.org/10.1143/PTP.116.61
http://dx.doi.org/10.1143/PTP.116.61
http://dx.doi.org/10.1103/PhysRevB.77.165103
http://dx.doi.org/10.1098/rspa.1984.0023
http://dx.doi.org/10.1098/rspa.1984.0023
http://dx.doi.org/10.1098/rspa.1984.0023
http://dx.doi.org/10.1103/PhysRevB.53.7010
http://dx.doi.org/10.1103/PhysRevB.53.7010
http://dx.doi.org/10.1103/PhysRevB.59.14915
http://dx.doi.org/10.1103/PhysRevB.59.14915
http://dx.doi.org/10.1103/PhysRevB.73.075318
http://dx.doi.org/10.1103/PhysRevB.73.075318
http://dx.doi.org/10.1103/PhysRevB.79.195129
http://dx.doi.org/10.1103/PhysRevB.68.045327

Bibliography

[118]

[119]

[120]

[121]

[122]

[123]

[124]

[125]

[126]

[127]

[128]

[129]

I. A. Ado, I. A. Dmitriev, P. M. Ostrovsky, and M. Titov. Anomalous Hall Effect
in a 2D Rashba Ferromagnet. Phys. Rev. Lett. 117, 046601 (2016).

A. A. Kovalev, K. Vyborny, and J. Sinova. Hybrid Skew Scattering Regime of
the Anomalous Hall Effect in Rashba Systems: Unifying Keldysh, Boltzmann,
and Kubo Formalisms. Phys. Rev. B 78, 041305 (2008).

T. Kato, Y. Ishikawa, H. Itoh, and J. ichiro Inoue. Anomalous Hall Effect in
Spin-Polarized Two-Dimensional Electron Gases with Rashba Spin—Orbit
Interaction. New Journal of Physics 9, 350-350 (2007).

M. Borunda, T. S. Nunner, T. Liick, N. A. Sinitsyn, C. Timm, J. Wunderlich,
T. Jungwirth, A. H. MacDonald, and J. Sinova. Absence of Skew Scattering in
Two-Dimensional Systems: Testing the Origins of the Anomalous Hall Effect.
Phys. Rev. Lett. 99, 066604 (2007).

T. S. Nunner, N. A. Sinitsyn, M. E Borunda, V. K. Dugaev, A. A. Kovalev, A.
Abanov, C. Timm, T. Jungwirth, J.-i. Inoue, A. H. MacDonald, and J. Sinova.
Anomalous Hall Effect in a Two-Dimensional Electron Gas. Phys. Rev. B 76,
235312 (2007).

S. Onoda, N. Sugimoto, and N. Nagaosa. Intrinsic Versus Extrinsic Anoma-
lous Hall Effect in Ferromagnets. Phys. Rev. Lett. 97, 126602 (2006).

A. K. Majumdar and L. Berger. Hall Effect and Magnetoresistance in Pure
Iron, Lead, Fe-Co, and Fe-Cr Dilute Alloys. Phys. Rev. B 7, 4203-4220 (1973).

Y. Shiomi, Y. Onose, and Y. Tokura. Extrinsic Anomalous Hall Effect in
Charge and Heat Transport in Pure Iron, Feyg97Sip.003, and Feyg7Cop o3-
Phys. Rev. B 79, 100404 (2009).

K. Ueno, T. Fukumura, H. Toyosaki, M. Nakano, and M. Kawasaki. Anoma-
lous Hall Effect in Anatase Tij—,Co,O,_5 at Low Temperature Regime. Ap-
plied Physics Letters 90, 072103 (2007).

S. Sangiao, L. Morellon, G. Simon, J. M. De Teresa, J. A. Pardo, J. Arbiol, and
M. R. Ibarra. Anomalous Hall Effect in Fe (001) Epitaxial Thin Films over a
Wide Range in Conductivity. Phys. Rev. B 79, 014431 (2009).

A. Fernandez-Pacheco, J. M. De Teresa, J. Orna, L. Morellon, P. A. Algarabel,
J. A. Pardo, and M. R. Ibarra. Universal Scaling of the Anomalous Hall Effect
in Fe3 O4 Epitaxial Thin Films. Phys. Rev. B 77, 100403 (2008).

S. H. Chun, Y. S. Kim, H. K. Choi, L. T. Jeong, W. O. Lee, K. S. Suh, Y. S. Oh,
K. H. Kim, Z. G. Khim, J. C. Woo, and Y. D. Park. Interplay between Carrier
and Impurity Concentrations in Annealed Ga,—xMnyAs: Intrinsic Anoma-
lous Hall Effect. Phys. Rev. Lett. 98, 026601 (2007).

143


http://dx.doi.org/10.1103/PhysRevLett.117.046601
http://dx.doi.org/10.1103/PhysRevB.78.041305
http://dx.doi.org/10.1088/1367-2630/9/9/350
http://dx.doi.org/10.1103/PhysRevLett.99.066604
http://dx.doi.org/10.1103/PhysRevB.76.235312
http://dx.doi.org/10.1103/PhysRevB.76.235312
http://dx.doi.org/10.1103/PhysRevLett.97.126602
http://dx.doi.org/10.1103/PhysRevB.7.4203
http://dx.doi.org/10.1103/PhysRevB.79.100404
http://dx.doi.org/10.1063/1.2535777
http://dx.doi.org/10.1063/1.2535777
http://dx.doi.org/10.1103/PhysRevB.79.014431
http://dx.doi.org/10.1103/PhysRevB.77.100403
http://dx.doi.org/10.1103/PhysRevLett.98.026601

Bibliography

144

[130]

[131]

[132]

[133]

[134]

[135]

[136]

[137]

[138]

[139]

T. Miyasato, N. Abe, T. Fujii, A. Asamitsu, S. Onoda, Y. Onose, N. Nagaosa,
and Y. Tokura. Crossover Behavior of the Anomalous Hall Effect and Anoma-
lous Nernst Effect in Itinerant Ferromagnets. Phys. Rev. Lett. 99, 086602
(2007).

I. A. Ado, I. A. Dmitriev, P. M. Ostrovsky, and M. Titov. Anomalous Hall Effect
with Massive Dirac Fermions. EPL (Europhysics Letters) 111, 37004 (2015).

D. Stornaiuolo, C. Cantoni, G. M. De Luca, R. Di Capua, E. Di. Gennaro, G.
Ghiringhelli, B. Jouault, D. Marre, D. Massarotti, E Miletto Granozio, I. Pal-
lecchi, C. Piamonteze, S. Rusponi, E Tafuri, and M. Salluzzo. Tunable Spin
Polarization and Superconductivity in Engineered Oxide Interfaces. Nature
Materials 15, 278 (2015).

H. R. Zhang, Y. Zhang, H. Zhang, ]J. Zhang, X. Shen, X. X. Guan, Y. Z. Chen,
R. C. Yu, N. Pryds, Y. S. Chen, B. G. Shen, and J. R. Sun. Magnetic Two-
Dimensional Electron Gas at the Manganite-Buffered LaAlOs/SrTiOs Inter-
face. Phys. Rev. B 96, 195167 (2017).

Y. Gan, D. V. Christensen, Y. Zhang, H. Zhang, D. Krishnan, Z. Zhong, W.
Niu, D. J. Carrad, K. Norrman, M. von Soosten, T. S. Jespersen, B. Shen, N.
Gauquelin, J. Verbeeck, J. Sun, N. Pryds, and Y. Chen. Diluted Oxide Inter-
faces with Tunable Ground States. Advanced Materials 31, 1805970 (2019).

Y. Gan, Y. Zhang, D. V. Christensen, N. Pryds, and Y. Chen. Gate-Tunable
Rashba Spin-Orbit Coupling and Spin Polarization at Diluted Oxide Inter-
faces. Phys. Rev. B 100, 125134 (2019).

Y. Zhang, Y. Gan, H. Zhang, H. Zhang, P. Norby, B. Shen, J. Sun, and
Y. Chen. Metallic Conduction and Ferromagnetism in MAlL O,/ SrTiOs
Spinel/Perovskite Heterostructures (M = Fe, Co, Ni). Applied Physics Letters
113, 261603 (2018).

Y. Cao, X. Liu, P. Shafer, S. Middey, D. Meyers, M. Kareev, Z. Zhong, J.-W.
Kim, P J. Ryan, E. Arenholz, and J. Chakhalian. Anomalous Orbital Structure
in a Spinel-Perovskite Interface. npj Quantum Materials 1, 16009 (2016).

H. Zhang, X. Yan, H. Zhang, E Wang, Y. Gu, X. Ning, T. Khan, R. Li, Y. Chen,
W. Liu, S. Wang, B. Shen, and J. Sun. Magnetic Two-Dimensional Electron
Gases with High Curie Temperatures at LaAlOs/ SrTiOs :Fe Interfaces. Phys.
Rev. B 97, 155150 (2018).

G. M. De Luca, R. Di Capua, E. Di Gennaro, E M. Granozio, D. Stornaiuolo,
M. Salluzzo, A. Gadaleta, I. Pallecchi, D. Marre, C. Piamonteze, M. Radovic,
Z. Ristic, and S. Rusponi. Transport Properties of a Quasi-Two-Dimensional
Electron System Formed in LaAlOs/ EuTiOs/SrTiOs Heterostructures. Phys.
Rev. B 89, 224413 (2014).


http://dx.doi.org/10.1103/PhysRevLett.99.086602
http://dx.doi.org/10.1103/PhysRevLett.99.086602
http://dx.doi.org/10.1209/0295-5075/111/37004
http://dx.doi.org/10.1038/nmat4491
http://dx.doi.org/10.1038/nmat4491
http://dx.doi.org/10.1103/PhysRevB.96.195167
http://dx.doi.org/10.1002/adma.201805970
http://dx.doi.org/10.1103/PhysRevB.100.125134
http://dx.doi.org/10.1063/1.5063540
http://dx.doi.org/10.1063/1.5063540
http://dx.doi.org/10.1038/npjquantmats.2016.9
http://dx.doi.org/10.1103/PhysRevB.97.155150
http://dx.doi.org/10.1103/PhysRevB.97.155150
http://dx.doi.org/10.1103/PhysRevB.89.224413
http://dx.doi.org/10.1103/PhysRevB.89.224413

Bibliography

[140]

[141]

[142]

[143]

[144]

[145]

[146]

[147]

[148]

[149]

[150]

J. Biscaras, N. Bergeal, A. Kushwaha, T. Wolf, A. Rastogi, R. C. Budhani, and J.
Lesueur. Two-dimensional Superconductivity at a Mott Insulator/Band In-
sulator Interface LaTiOs/SrTiOs. Nature Communications 1, 89 (2010).

C.He, T. D. Sanders, M. T. Gray, E J. Wong, V. V. Mehta, and Y. Suzuki. Metal-
Insulator Transitions in Epitaxial LaVOs and LaTiOs Films. Phys. Rev. B 86,
081401 (2012).

P. Scheiderer, M. Schmitt, J. Gabel, M. Zapf, M. Stiibinger, P. Schiitz, L. Dudy,
C. Schlueter, T.-L. Lee, M. Sing, and R. Claessen. Tailoring Materials for Mot-
tronics: Excess Oxygen Doping of a Prototypical Mott Insulator. Advanced
Materials 30, 1706708.

R. Aeschlimann, D. Preziosi, P. Scheiderer, M. Sing, S. Valencia, J. Santa-
maria, C. Luo, H. Ryll, E Radu, R. Claessen, C. Piamonteze, and M. Bibes.
A Living-Dead Magnetic Layer at the Surface of Ferrimagnetic DyTiOs Thin
Films. Advanced Materials 30, 1707489.

M. N. Grisolia, E Y. Bruno, D. Sando, H. J. Zhao, E. Jacquet, X. M. Chen, L.
Bellaiche, A. Barthélémy, and M. Bibes. Structural, Magnetic, and Electronic
Properties of GATiOs Mott Insulator Thin Films Grown by Pulsed Laser De-
position. Applied Physics Letters 105, 172402 (2014).

K. S. Takahashi, M. Onoda, M. Kawasaki, N. Nagaosa, and Y. Tokura. Control
of the Anomalous Hall Effect by Doping in Euj_xLa, TiOs Thin Films. Phys.
Rev. Lett. 103, 057204 (2009).

R. Zhao, W. W. Lj, L. Chen, Q. Q. Meng, J. Yang, H. Wang, Y. Q. Wang, R. J.
Tang, and H. Yang. Conduction Mechanisms of Epitaxial EuTiOs Thin Films.
Applied Physics Letters 101, 102901 (2012).

K. Shimamoto, K. Hatabayashi, Y. Hirose, S. Nakao, T. Fukumura, and T.
Hasegawa. Full Compensation of Oxygen Vacancies in EuTiOs (001) Epi-
taxial Thin Film Stabilized by a SrTiOs Surface Protection Layer. Applied
Physics Letters 102, 042902 (2013).

K. Fujita, N. Wakasugi, S. Murai, Y. Zong, and K. Tanaka. High-Quality Anti-
ferromagnetic EuTiOs Epitaxial Thin Films on SrTiOs Prepared by Pulsed
Laser Deposition and Postannealing. Applied Physics Letters 94, 062512
(2009).

A. Shkabko, C. Xu, P. Meulffels, E Gunkel, R. Dittmann, A. Weidenkaff, and R.
Waser. Tuning Cationic Composition of La:EuTiOs_s Films. APL Materials 1,
052111 (2013).

H.-H. Wang, A. Fleet, J. D. Brock, D. Dale, and Y. Suzuki. Nearly Strain-Free
Heteroepitaxial System for Fundamental Studies of Pulsed Laser Deposition:
EuTiOs on SrTiOs. Journal of Applied Physics 96, 5324-5328 (2004).

145


https://doi.org/10.1038/ncomms1084
http://dx.doi.org/10.1103/PhysRevB.86.081401
http://dx.doi.org/10.1103/PhysRevB.86.081401
http://dx.doi.org/10.1002/adma.201706708
http://dx.doi.org/10.1002/adma.201706708
http://dx.doi.org/10.1002/adma.201707489
http://dx.doi.org/10.1063/1.4899277
http://dx.doi.org/10.1103/PhysRevLett.103.057204
http://dx.doi.org/10.1103/PhysRevLett.103.057204
http://dx.doi.org/10.1063/1.4750073
http://dx.doi.org/10.1063/1.4789778
http://dx.doi.org/10.1063/1.4789778
http://dx.doi.org/10.1063/1.3072598
http://dx.doi.org/10.1063/1.3072598
http://dx.doi.org/10.1063/1.4831856
http://dx.doi.org/10.1063/1.4831856
http://dx.doi.org/10.1063/1.1794362

Bibliography

146

[151]

[152]

[153]

[154]

[155]

[156]

[157]

[158]

[159]

[160]

[161]

K. S. Takahashi, H. Ishizuka, T. Murata, Q. Y. Wang, Y. Tokura, N. Nagaosa,
and M. Kawasaki. Anomalous Hall Effect Derived from Multiple Weyl Nodes
in High-Mobility EuTiOs Films. Science Advances 4 (2018) 10 . 1126 /
sciadv.aar7880.

J. H. Lee, X. Ke, N. J. Podraza, L. E Kourkoutis, T. Heeg, M. Roeckerath, J. W.
Freeland, C.]J. Fennie, J. Schubert, D. A. Muller, P. Schiffer, and D. G. Schlom.
Optical Band Gap and Magnetic Properties of Unstrained EuTiOs Films. Ap-
plied Physics Letters 94, 212509 (2009).

J. H. Lee, L. Fang, E. Vlahos, X. Ke, Y. W. Jung, L. E Kourkoutis, J.-W. Kim,
P J. Ryan, T. Heeg, M. Roeckerath, V. Goian, M. Bernhagen, R. Uecker, P. C.
Hammel, K. M. Rabe, S. Kamba, J. Schubert, J. W. Freeland, D. A. Muller,
C.J. Fennie, P. Schiffer, V. Gopalan, E. Johnston-Halperin, and D. G. Schlom.
A Strong Ferroelectric Ferromagnet Created by Means of Spin-Lattice Cou-
pling. Nature 466, 954-958 (2010).

P Moetakef, D. G. Ouellette, J. Y. Zhang, T. A. Cain, S. J. Allen, and S. Stem-
mer. Growth and Properties of GATiOs Films Prepared by Hybrid Molecular
Beam Epitaxy. Journal of Crystal Growth 355, 166 -170 (2012).

A. Ohtomo, D. A. Muller, J. L. Grazul, and H. Y. Hwang. Epitaxial Growth and
Electronic Structure of LaTiOy Films. Applied Physics Letters 80, 3922-3924
(2002).

R.E Need, B.]. Isaac, B.]. Kirby, J. A. Borchers, S. Stemmer, and S. D. Wilson.
Octahedral Tilt Independent Magnetism in Confined GdTiOs Films. Applied
Physics Letters 112, 132407 (2018).

H. D. Zhou and J. B. Goodenough. Localized or Itinerant TiO3 Electrons in
RTiOs Perovskites. Journal of Physics: Condensed Matter 17, 7395 (2005).

A. C. Komarek, H. Roth, M. Cwik, W.-D. Stein, J. Baier, M. Kriener, FE Bourée,
T. Lorenz, and M. Braden. Magnetoelastic Coupling in RTiOs (R =La, Nd,
Sm, Gd, Y) Investigated with Diffraction Techniques and Thermal Expansion
Measurements. Phys. Rev. B 75, 224402 (2007).

M. Cwik, T. Lorenz, J. Baier, R. Miiller, G. André, E Bourée, E Lichten-
berg, A. Freimuth, R. Schmitz, E. Miiller-Hartmann, and M. Braden. Crystal
and Magnetic Structure of LaTiOs: Evidence for Nondegenerate tog Orbitals.
Phys. Rev. B 68, 060401 (2003).

J. Goral and J. Greedan. The Magnetic Structures of LaTiOz and CeTiOs.
Journal of Magnetism and Magnetic Materials 37, 315-321 (1983).

G. I. Meijer, W. Henggeler, J. Brown, O.-S. Becker, J. G. Bednorz, C. Rossel,
and P. Wachter. Reduction of Ordered Moment in Strongly Correlated
LaTiOs,5 upon Band Filling. Phys. Rev. B 59, 11832-11836 (1999).


http://dx.doi.org/10.1126/sciadv.aar7880
http://dx.doi.org/10.1126/sciadv.aar7880
http://dx.doi.org/10.1126/sciadv.aar7880
http://dx.doi.org/10.1063/1.3133351
http://dx.doi.org/10.1063/1.3133351
http://dx.doi.org/10.1038/nature09331
http://dx.doi.org/10.1016/j.jcrysgro.2012.06.052
http://dx.doi.org/10.1063/1.1481767
http://dx.doi.org/10.1063/1.1481767
http://dx.doi.org/10.1063/1.5016174
http://dx.doi.org/10.1063/1.5016174
http://stacks.iop.org/0953-8984/17/i=46/a=023
http://dx.doi.org/10.1103/PhysRevB.75.224402
http://dx.doi.org/10.1103/PhysRevB.68.060401
http://dx.doi.org/10.1016/0304-8853(83)90062-8
http://dx.doi.org/10.1103/PhysRevB.59.11832

Bibliography

[162]

[163]

[164]

[165]

[166]

[167]

[168]

[169]

[170]

[171]

[172]

[173]

[174]

E J. Wong, S.-H. Baek, R. V. Chopdekar, V. V. Mehta, H.-W. Jang, C.-B. Eom,
and Y. Suzuki. Metallicity in LaTiOs Thin Films Induced by Lattice Deforma-
tion. Phys. Rev. B 81, 161101 (2010).

R. Ohtsuka, M. Matvejeff, K. Nishio, R. Takahashi, and M. Lippmaa. Trans-
port Properties of LaTiOs/SrTiOs Heterostructures. Applied Physics Letters
96, 192111 (2010).

J. H. You and J. H. Lee. Critical Thickness for the Two-Dimensional Electron
Gas in LaTiOs/ SrTiOs Superlattices. Phys. Rev. B 88, 155111 (2013).

B. Vilquin, T. Kanki, T. Yanagida, H. Tanaka, and T. Kawai. Effect of Sr Dop-
ing on LaTiOs Thin Films. Applied Surface Science 244, 12th International
Conference on Solid Films and Surfaces, 494 -497 (2005).

Y. Tokura, Y. Taguchi, Y. Okada, Y. Fujishima, T. Arima, K. Kumagai, and Y.
Iye. Filling Dependence of Electronic Properties on the Verge of Metal-Mott-
Insulator Transition in Sr1—xLa, TiOs. Phys. Rev. Lett. 70, 2126-2129 (1993).

C. C. Hays, J.-S. Zhou, J. T. Markert, and J. B. Goodenough. Electronic Tran-
sition in Laj _ . Sr TiOs. Phys. Rev. B 60, 10367-10373 (1999).

S. Gariglio, J. W. Seo, J. Fompeyrine, J.-P. Locquet, and J.-M. Triscone. Trans-
port Properties in Doped Mott Insulator Epitaxial La,—, TiO3s Thin Films.
Phys. Rev. B 63, 161103 (2001).

J. Biscaras, N. Bergeal, S. Hurand, C. Feuillet-Palma, A. Rastogi, R. C. Bud-
hani, M. Grillj, S. Caprara, and J. Lesueur. Multiple Quantum Criticality in
a Two-Dimensional Superconductor. Nature Materials 12, 542 (2013).

M. J. Veit, R. Arras, B. J. Ramshaw, R. Pentcheva, and Y. Suzuki. Nonzero
Berry Phase in Quantum Oscillations from Giant Rashba-Type Spin Splitting
in LaTiO3/ SrTiOs Heterostructures. Nature Communications 9, 1458 (2018).

C. W. Turner and J. Greedan. Ferrimagnetism in the Rare Earth Titanium
(I1D) Oxides, RTiOs; R = Gd, Tb, Dy, Ho, Er, Tm. Journal of Solid State Chem-
istry 34, 207 -213 (1980).

P. Moetakef, J. Y. Zhang, A. Kozhanov, B. Jalan, R. Seshadri, S. J. Allen, and
S. Stemmer. Transport in Ferromagnetic GdTiOs/SrTiOs Heterostructures.
Applied Physics Letters 98, 112110 (2011).

C. A. Jackson and S. Stemmer. Interface-Induced Magnetism in Perovskite

Quantum Wells. Phys. Rev. B 88, 180403 (2013).

P. Moetakef, J. R. Williams, D. G. Ouellette, A. P. Kajdos, D. Goldhaber-
Gordon, S.]J. Allen, and S. Stemmer. Carrier-Controlled Ferromagnetism in
SrTiOs. Phys. Rev. X 2, 021014 (2012).

147


http://dx.doi.org/10.1103/PhysRevB.81.161101
http://dx.doi.org/10.1063/1.3430006
http://dx.doi.org/10.1063/1.3430006
http://dx.doi.org/10.1103/PhysRevB.88.155111
http://dx.doi.org/10.1016/j.apsusc.2004.10.107
http://dx.doi.org/10.1016/j.apsusc.2004.10.107
http://dx.doi.org/10.1103/PhysRevLett.70.2126
http://dx.doi.org/10.1103/PhysRevB.60.10367
http://dx.doi.org/10.1103/PhysRevB.63.161103
https://doi.org/10.1038/nmat3624
http://dx.doi.org/10.1038/s41467-018-04014-0
http://dx.doi.org/10.1016/0022-4596(80)90223-6
http://dx.doi.org/10.1016/0022-4596(80)90223-6
http://dx.doi.org/10.1063/1.3568894
http://dx.doi.org/10.1103/PhysRevB.88.180403
http://dx.doi.org/10.1103/PhysRevX.2.021014

Bibliography

148

[175]

[176]

[177]

[178]

[179]

[180]

[181]

[182]

[183]

[184]

[185]

[186]

[187]

C.-L. Chien, S. DeBenedetti, and E D. S. Barros. Magnetic Properties of
EuTiO3, Eup TiO4, and Eug Tip O;. Phys. Rev. B 10, 3913-3922 (1974).

T. R. McGuire, M. W. Shafer, R.]J. Joenk, H. A. Alperin, and S. J. Pickart. Mag-
netic Structure of EuTiOs. Journal of Applied Physics 37, 981-982 (1966).

J. Schiemer, L. J. Spalek, S. S. Saxena, C. Panagopoulos, T. Katsufuji, A.
Bussmann-Holder, J. Kéhler, and M. A. Carpenter. Magnetic Field and in
situ Stress Dependence of Elastic Behavior in EuTiOs from Resonant Ultra-
sound Spectroscopy. Phys. Rev. B 93, 054108 (2016).

A. Bussmann-Holder, J. Kohler, R. K. Kremer, and J. M. Law. Relation Be-
tween Structural Instabilities in EuTiOs and SrTiOs. Phys. Rev. B 83, 212102
(2011).

D. Bessas, K. Z. Rushchanskii, M. Kachlik, S. Disch, O. Gourdon, J. Bednar-
cik, K. Maca, I. Sergueev, S. Kamba, M. LeZai¢, and R. P. Hermann. Lattice
Instabilities in Bulk EuTiOs. Phys. Rev. B 88, 144308 (2013).

D. S. Ellis, H. Uchiyama, S. Tsutsui, K. Sugimoto, K. Kato, D. Ishikawa, and
A. Q. R. Baron. Phonon Softening and Dispersion in EuTiOs. Phys. Rev. B 86,
220301 (2012).

T. Katsufuji and H. Takagi. Coupling between Magnetism and Dielectric
Properties in Quantum Paraelectric EuTiOs. Phys. Rev. B 64, 054415 (2001).

P. G. Reuvekamp, R. K. Kremer, J. Kéhler, and A. Bussmann-Holder. Evi-
dence for the First-Order Nature of the Structural Instability in EuTiOs from
Thermal Expansion Measurements. Phys. Rev. B 90, 104105 (2014).

L.J. Spalek, S. S. Saxena, C. Panagopoulos, T. Katsufuji, J. A. Schiemer, and
M. A. Carpenter. Elastic and Anelastic Relaxations Associated with Phase
Transitions in EuTiOs. Phys. Rev. B 90, 054119 (2014).

V. Goian, S. Kamba, O. Pacherov4, J. Drahokoupil, L. Palatinus, M. Dusek, J.
Rohli¢ek, M. Savinov, E Laufek, W. Schranz, A. Fuith, M. Kachlik, K. Maca,
A. Shkabko, L. Sagarna, A. Weidenkaff, and A. A. Belik. Antiferrodistortive
Phase Transition in EuTiOs. Phys. Rev. B 86, 054112 (2012).

M. Allieta, M. Scavini, L. J. Spalek, V. Scagnoli, H. C. Walker, C. Panagopou-
los, S. S. Saxena, T. Katsufuji, and C. Mazzoli. Role of Intrinsic Disorder in
the Structural Phase Transition of Magnetoelectric EuTiOs. Phys. Rev. B 85,
184107 (2012).

Z. Guguchia, Z. Salman, H. Keller, K. Roleder, J. Kohler, and A. Bussmann-
Holder. Complexity in the Structural and Magnetic Properties of Almost
Multiferroic EuTiOs. Phys. Rev. B 94, 220406 (2016).

C.].Fennie and K. M. Rabe. Magnetic and Electric Phase Control in Epitaxial
EuTiOs from First Principles. Phys. Rev. Lett. 97, 267602 (2006).


http://dx.doi.org/10.1103/PhysRevB.10.3913
http://dx.doi.org/10.1063/1.1708549
http://dx.doi.org/10.1103/PhysRevB.93.054108
http://dx.doi.org/10.1103/PhysRevB.83.212102
http://dx.doi.org/10.1103/PhysRevB.83.212102
http://dx.doi.org/10.1103/PhysRevB.88.144308
http://dx.doi.org/10.1103/PhysRevB.86.220301
http://dx.doi.org/10.1103/PhysRevB.86.220301
http://dx.doi.org/10.1103/PhysRevB.64.054415
http://dx.doi.org/10.1103/PhysRevB.90.104105
http://dx.doi.org/10.1103/PhysRevB.90.054119
http://dx.doi.org/10.1103/PhysRevB.86.054112
http://dx.doi.org/10.1103/PhysRevB.85.184107
http://dx.doi.org/10.1103/PhysRevB.85.184107
http://dx.doi.org/10.1103/PhysRevB.94.220406
http://dx.doi.org/10.1103/PhysRevLett.97.267602

Bibliography

[188] P J. Ryan, J.-W. Kim, T. Birol, P Thompson, J.-H. Lee, X. Ke, P. S. Normile,
E. Karapetrova, P. Schiffer, S. D. Brown, C. J. Fennie, and D. G. Schlom. Re-
versible Control of Magnetic Interactions by Electric Field in a Single-Phase
Material. Nature Communications 4, 1334 (2013).

[189] K. Kugimiya, K. Fujita, K. Tanaka, and K. Hirao. Preparation and Magnetic
Properties of Oxygen Deficient EuTiOs_s Thin Films. Journal of Magnetism
and Magnetic Materials 310, Proceedings of the 17th International Confer-
ence on Magnetism, 2268 -2270 (2007).

[190] H. Akamatsu, K. Fujita, Y. Zong, N. Takemoto, S. Murai, and K. Tanaka. Im-
pact of Amorphization on the Magnetic Properties of EuO-TiO, system. Phys.
Rev. B 82, 224403 (2010).

[191] D. Stornaiuolo, B. Jouault, E. Di Gennaro, A. Sambri, M. D’Antuono, D. Mas-
sarotti, E M. Granozio, R. Di Capua, G. M. De Luca, G. P. Pepe, E Tafuri, and
M. Salluzzo. Interplay between Spin-Orbit Coupling and Ferromagnetism in
Magnetotransport Properties of a Spin-Polarized Oxide Two-Dimensional
Electron System. Phys. Rev. B 98, 075409 (2018).

[192] T.Katsufuji and Y. Tokura. Transport and Magnetic Properties of a Ferromag-
netic Metal: Eu; xR, TiOs. Phys. Rev. B 60, R15021-R15023 (1999).

[193] K. Ahadi, Z. Gui, Z. Porter, J. W. Lynn, Z. Xu, S. D. Wilson, A. Janotti, and S.
Stemmer. Carrier Density Control of Magnetism and Berry Phases in Doped
EuTiOs. APL Materials 6, 056105 (2018).

[194] K. Ahadi, L. Galletti, and S. Stemmer. Evidence of a Topological Hall Effect
in Euy_Smy TiOs. Applied Physics Letters 111, 172403 (2017).

[195] G. Koster, B. L. Kropman, G. J. H. M. Rijnders, D. H. A. Blank, and H. Ro-
galla. Quasi-Ideal Strontium Titanate Crystal Surfaces through Formation
of Strontium Hydroxide. Applied Physics Letters 73, 2920-2922 (1998).

[196] M. Kawasaki, K. Takahashi, T. Maeda, R. Tsuchiya, M. Shinohara, O.
Ishiyama, T. Yonezawa, M. Yoshimoto, and H. Koinuma. Atomic Control of
the SrTiOs Crystal Surface. Science 266, 1540-1542 (1994).

[197] D. H. Lowndes, D. B. Geohegan, A. A. Puretzky, D. P. Norton, and C. M.
Rouleau. Synthesis of Novel Thin-Film Materials by Pulsed Laser Deposition.
Science 273, 898-903 (1996).

[198] P R. Willmott and J. R. Huber. Pulsed Laser Vaporization and Deposition.
Rev. Mod. Phys. 72, 315-328 (2000).

[199] D.A. Glocker and S. Shah, eds. Handbook of Thin Film Process Technology.
Vol. 1 (IOP Publishing, 2002).

[200] L.J.van der Pauw. A Method of Measuring Specific Resistivity and Hall Effect
of Discs of Arbitrary Shapes. Philips Res. Repts. 13, 1-9 (1958).

149


http://dx.doi.org/10.1038/ncomms2329
http://dx.doi.org/10.1016/j.jmmm.2006.10.839
http://dx.doi.org/10.1016/j.jmmm.2006.10.839
http://dx.doi.org/10.1016/j.jmmm.2006.10.839
http://dx.doi.org/10.1103/PhysRevB.82.224403
http://dx.doi.org/10.1103/PhysRevB.82.224403
http://dx.doi.org/10.1103/PhysRevB.98.075409
http://dx.doi.org/10.1103/PhysRevB.60.R15021
http://dx.doi.org/10.1063/1.5025317
http://dx.doi.org/10.1063/1.4997498
http://dx.doi.org/10.1063/1.122630
http://dx.doi.org/10.1126/science.266.5190.1540
http://dx.doi.org/10.1126/science.273.5277.898
http://dx.doi.org/10.1103/RevModPhys.72.315

Bibliography

150

[201]

[202]

[203]

[204]

[205]

[206]

[207]

[208]

[209]

[210]

[211]

L.]J.van der Pauw. A Method of Measuring the Resistivity and Hall Coefficient
on Lamellae of Arbitrary Shape. Philips Res. Repts. 20, 220-224 (1958).

Y. Wang, R. Ramaswamy, M. Motapothula, K. Narayanapillai, D. Zhu, J. Yu,
T. Venkatesan, and H. Yang. Room-Temperature Giant Charge-to-Spin Con-
version at the SrTiO3—LaAlOs Oxide Interface. Nano Letters 17, 7659-7664
(2017).

D. Maryenko, A. S. Mishchenko, M. S. Bahramy, A. Ernst, J. Falson, Y.
Kozuka, A. Tsukazaki, N. Nagaosa, and M. Kawasaki. Observation of Anoma-
lous Hall Effect in a Non-Magnetic Two-Dimensional Electron System. Na-
ture Communications 8, 14777 (2017).

P. Moetakef, T. A. Cain, D. G. Ouellette, J. Y. Zhang, D. O. Klenov, A. Janotti,
C. G. Van de Walle, S. Rajan, S. J. Allen, and S. Stemmer. Electrostatic Car-
rier Doping of GdTiOs/ SrTiOs Interfaces. Applied Physics Letters 99, 232116
(2011).

M. N. Grisolia, J. Varignon, G. Sanchez-Santolino, A. Arora, S. Valencia,
M. Varela, R. Abrudan, E. Weschke, E. Schierle, J. E. Rault, J.-P. Rueff, A.
Barthélémy, J. Santamaria, and M. Bibes. Hybridization-Controlled Charge
Transfer and Induced Magnetism at Correlated Oxide Interfaces. Nature
Physics 12, 484 (2016).

T. Fix, E Schoofs, J. L. MacManus-Driscoll, and M. G. Blamire. Influence of
Doping at the Nanoscale at LaAlOs/ SrTiOs Interfaces. Applied Physics Let-
ters 97, 072110 (2010).

S. Das, A. Rastogi, L. Wu, J.-C. Zheng, Z. Hossain, Y. Zhu, and R. C. Budhani.
Kondo Scattering in 6 -doped LaTiOs/ SrTiOs Interfaces: Renormalization by
Spin-Orbit Interactions. Phys. Rev. B 90, 081107 (2014).

Y. C. Liao, T. Kopp, C. Richter, A. Rosch, and J. Mannhart. Metal-Insulator
Transition of the LaAlOs-SrTiOs Interface Electron System. Phys. Rev. B 83,
075402 (2011).

P, Reith, X. Renshaw Wang, and H. Hilgenkamp. Analysing Magnetism Using
Scanning SQUID Microscopy. Review of Scientific Instruments 88, 123706
(2017).

B. Kalisky, J. A. Bert, B. B. Klopfer, C. Bell, H. K. Sato, M. Hosoda, Y. Hikita,
H. Y. Hwang, and K. A. Moler. Critical Thickness for Ferromagnetism in
LaAlOs/SrTiOs Heterostructures. Nature Communications 3, 922 (2012).

B. Kalisky, J. A. Bert, C. Bell, Y. Xie, H. K. Sato, M. Hosoda, Y. Hikita, H. Y.
Hwang, and K. A. Moler. Scanning Probe Manipulation of Magnetism at the
LaAlOs/SrTiOs Heterointerface. Nano Letters 12, 4055-4059 (2012).


http://dx.doi.org/10.1021/acs.nanolett.7b03714
http://dx.doi.org/10.1021/acs.nanolett.7b03714
https://doi.org/10.1038/ncomms14777
https://doi.org/10.1038/ncomms14777
http://dx.doi.org/10.1063/1.3669402
http://dx.doi.org/10.1063/1.3669402
http://dx.doi.org/10.1038/nphys3627
http://dx.doi.org/10.1038/nphys3627
http://dx.doi.org/10.1063/1.3481353
http://dx.doi.org/10.1063/1.3481353
http://dx.doi.org/10.1103/PhysRevB.90.081107
http://dx.doi.org/10.1103/PhysRevB.83.075402
http://dx.doi.org/10.1103/PhysRevB.83.075402
http://dx.doi.org/10.1063/1.5001390
http://dx.doi.org/10.1063/1.5001390
https://doi.org/10.1038/ncomms1931
https://doi.org/10.1021/nl301451e

Bibliography

[212]

[213]

[214]

[215]

[216]

[217]

[218]

[219]

[220]

[221]

[222]

[223]

J. Cumings, L. S. Moore, H. T. Chou, K. C. Ku, G. Xiang, S. A. Crooker, N.
Samarth, and D. Goldhaber-Gordon. Tunable Anomalous Hall Effect in a
Nonferromagnetic System. Phys. Rev. Lett. 96, 196404 (2006).

D. Culcer, A. Sekine, and A. H. MacDonald. Interband Coherence Response
to Electric Fields in Crystals: Berry-Phase Contributions and Disorder Effects.
Phys. Rev. B 96, 035106 (2017).

A.Fert and A. Friederich. Skew Scattering by Rare-Earth Impurities in Silver,
Gold, and Aluminum. Phys. Rev. B 13, 397-411 (1976).

J. N. Chazalviel and 1. Solomon. Experimental Evidence of the Anomalous
Hall Effect in a Nonmagnetic Semiconductor. Phys. Rev. Lett. 29, 1676-1679
(1972).

S.R. Shinde, S. B. Ogale, J. S. Higgins, H. Zheng, A. J. Millis, V. N. Kulkarni, R.
Ramesh, R. L. Greene, and T. Venkatesan. Co-occurrence of Superparamag-
netism and Anomalous Hall Effect in Highly Reduced Cobalt-Doped Rutile
TiO,_s Films. Phys. Rev. Lett. 92, 166601 (2004).

A.Yang, K. Zhang, S. Yan, S. Kang, Y. Qin, J. Pei, L. He, H. Li, Y. Dai, S. Xiao,
and Y. Tian. Superparamagnetism, Magnetoresistance and Anomalous Hall
Effect in Amorphous MnySii—x Semiconductor Films. Journal of Alloys and
Compounds 623, 438 —441 (2015).

S.X. Zhang, W. Yu, S. B. Ogale, S. R. Shinde, D. C. Kundaliya, W.-K. Tse, S. Y.
Young, J. S. Higgins, L. G. Salamanca-Riba, M. Herrera, L. E Fu, N. D. Brown-
ing, R. L. Greene, and T. Venkatesan. Magnetism and Anomalous Hall Effect
in Co—(La,Sr) TiOs. Phys. Rev. B 76, 085323 (2007).

S. Nakatsuji, N. Kiyohara, and T. Higo. Large anomalous Hall effect in a non-
collinear antiferromagnet at room temperature. Nature 527, 212 (2015).

H. Chen, Q. Niu, and A. H. MacDonald. Anomalous Hall Effect Arising from
Noncollinear Antiferromagnetism. Phys. Rev. Lett. 112, 017205 (2014).

P. Seiler, J. Zabaleta, R. Wanke, J. Mannhart, T. Kopp, and D. Braak. Antilo-
calization at an Oxide Interface. Phys. Rev. B 97, 075136 (2018).

N. Bovenzi and M. Diez. Semiclassical Theory of Anisotropic Transport at
LaAlOs/SrTiOs Interfaces under an In-Plane Magnetic Field. Phys. Rev. B 95,
205430 (2017).

M. Basletic, J.-L. Maurice, C. Carrétéro, G. Herranz, O. Copie, M. Bibes, E.
Jacquet, K. Bouzehouane, S. Fusil, and A. Barthélémy. Mapping the Spatial
Distribution of Charge Carriers in LaAlOs/SrTiOs Heterostructures. Nature
Materials 7, 621 (2008).

151


http://dx.doi.org/10.1103/PhysRevLett.96.196404
http://dx.doi.org/10.1103/PhysRevB.96.035106
http://dx.doi.org/10.1103/PhysRevB.13.397
http://dx.doi.org/10.1103/PhysRevLett.29.1676
http://dx.doi.org/10.1103/PhysRevLett.29.1676
http://dx.doi.org/10.1103/PhysRevLett.92.166601
http://dx.doi.org/https://doi.org/10.1016/j.jallcom.2014.11.026
http://dx.doi.org/https://doi.org/10.1016/j.jallcom.2014.11.026
http://dx.doi.org/10.1103/PhysRevB.76.085323
https://doi.org/10.1038/nature15723
http://dx.doi.org/10.1103/PhysRevLett.112.017205
http://dx.doi.org/10.1103/PhysRevB.97.075136
http://dx.doi.org/10.1103/PhysRevB.95.205430
http://dx.doi.org/10.1103/PhysRevB.95.205430
https://doi.org/10.1038/nmat2223
https://doi.org/10.1038/nmat2223

Bibliography

152

[224]

[225]

[226]

[227]

[228]

[229]

[230]

[231]

[232]

[233]

[234]

B. I. Edmondson, S. Liu, S. Lu, H. Wu, A. Posadas, D. J. Smith, X. P. A. Gao,
A. A. Demkov, and J. G. Ekerdt. Effect of SrTiO; Oxygen Vacancies on the
Conductivity of LaTiOs/SrTiOs Heterostructures. Journal of Applied Physics
124, 185303 (2018).

S. W. Lee, Y. Liu, J. Heo, and R. G. Gordon. Creation and Control of Two-
Dimensional Electron Gas Using Al-Based Amorphous Oxides/SrTiOs Het-
erostructures Grown by Atomic Layer Deposition. Nano Letters 12, 4775-
4783 (2012).

D. Fuchs, R. Schifer, A. Sleem, R. Schneider, R. Thelen, and H. von Lohney-
sen. Two-Dimensional Superconductivity between SrTiOs and Amorphous
AL Os. Applied Physics Letters 105, 092602 (2014).

P. Kumar, A. Dogra, and V. Toutam. Pinhole Mediated Electrical Transport
across LaTiOs/ SrTiOs and LaAlOs/ SrTiOs Oxide Hetero-structures. Applied
Physics Letters 103, 211601 (2013).

E. Flekser, M. Ben Shalom, M. Kim, C. Bell, Y. Hikita, H. Y. Hwang, and Y.
Dagan. Magnetotransport Effects in Polar Versus Non-polar SrTiOs Based
Heterostructures. Phys. Rev. B 86, 121104 (2012).

N. J. Goble, R. Akrobetu, H. Zaid, S. Sucharitakul, M.-H. Berger, A. Se-
hirlioglu, and X. P. A. Gao. Anisotropic Electrical Resistance in Mesoscopic
LaAlOs/SrTiOs Devices with Individual Domain Walls. Scientific Reports 7,
44361 (2017).

R. Vaglio, C. Attanasio, L. Maritato, and A. Ruosi. Explanation of the
Resistance-Peak Anomaly in Nonhomogeneous Superconductors. Phys. Rev.
B 47, 15302-15303 (1993).

X. Wang, W. M. Lii, A. Annadi, Z. Q. Liu, K. Gopinadhan, S. Dhar,
T. Venkatesan, and Ariando. Magnetoresistance of Two-dimensional and
Three-dimensional Electron Gas in LaAlOs/SrTiOs Heterostructures: Influ-
ence of Magnetic Ordering, Interface Scattering, and Dimensionality. Phys.
Rev. B 84, 075312 (2011).

M. M. Parish and P. B. Littlewood. Non-saturating Magnetoresistance in
Heavily Disordered Semiconductors. Nature 426, 162—-165 (2003).

T. Khouri, U. Zeitler, C. Reichl, W. Wegscheider, N. E. Hussey, S. Wiedmann,
and J. C. Maan. Linear Magnetoresistance in a Quasifree Two-Dimensional
Electron Gas in an Ultrahigh Mobility GaAs Quantum Well. Phys. Rev. Lett.
117, 256601 (2016).

J. Hu, M. M. Parish, and T. E Rosenbaum. Nonsaturating Magnetoresistance
of Inhomogeneous Conductors: Comparison of Experiment and Simulation.
Phys. Rev. B 75, 214203 (2007).


http://dx.doi.org/10.1063/1.5046081
http://dx.doi.org/10.1063/1.5046081
http://dx.doi.org/10.1021/nl302214x
http://dx.doi.org/10.1021/nl302214x
http://dx.doi.org/10.1063/1.4895120
http://dx.doi.org/10.1063/1.4831685
http://dx.doi.org/10.1063/1.4831685
http://dx.doi.org/10.1103/PhysRevB.86.121104
https://doi.org/10.1038/srep44361
https://doi.org/10.1038/srep44361
http://dx.doi.org/10.1103/PhysRevB.47.15302
http://dx.doi.org/10.1103/PhysRevB.47.15302
http://dx.doi.org/10.1103/PhysRevB.84.075312
http://dx.doi.org/10.1103/PhysRevB.84.075312
http://dx.doi.org/10.1038/nature02073
http://dx.doi.org/10.1103/PhysRevLett.117.256601
http://dx.doi.org/10.1103/PhysRevLett.117.256601
http://dx.doi.org/10.1103/PhysRevB.75.214203

Bibliography

[235]

[236]

[237]

[238]

[239]

[240]

[241]

[242]

[243]

[244]

[245]

E Kisslinger, C. Ott, and H. B. Weber. Origin of Nonsaturating Linear Mag-
netoresistivity. Phys. Rev. B 95, 024204 (2017).

N. Ramakrishnan, Y. T. Lai, S. Lara, M. M. Parish, and S. Adam. Equivalence
of Effective Medium and Random Resistor Network Models for Disorder-
Induced Unsaturating Linear Magnetoresistance. Phys. Rev. B 96, 224203
(2017).

T. Schumann, M. Goyal, D. A. Kealhofer, and S. Stemmer. Negative Mag-
netoresistance due to Conductivity Fluctuations in Films of the Topological
Semimetal CdsAs,. Phys. Rev. B 95, 241113 (2017).

J. Xu, M. K. Ma, M. Sultanov, Z.-L. Xiao, Y.-L. Wang, D. Jin, Y.-Y. Lyu, W.
Zhang, L. N. Pfeiffer, K. W. West, K. W. Baldwin, M. Shayegan, and W.-K.
Kwok. Negative Longitudinal Magnetoresistance in Gallium Arsenide Quan-
tum Wells. Nature Communications 10, 287 (2019).

G. N. Daptary, S. Kumar, P. Kumar, A. Dogra, N. Mohanta, A. Taraphder,
and A. Bid. Correlated non-Gaussian Phase Fluctuations in LaAlOs/SrTiOs
Heterointerfaces. Phys. Rev. B 94, 085104 (2016).

H. Thierschmann, E. Mulazimoglu, N. Manca, S. Goswami, T. M. Klapwijk,
and A. D. Caviglia. Transport Regimes of a Split Gate Superconducting Quan-
tum Point Contact in the Two-Dimensional LaAlOs/ SrTiOs Superfluid. Na-
ture Communications 9, 2276 (2018).

S. Hurand, A. Jouan, E. Lesne, G. Singh, C. Feuillet-Palma, M. Bibes, A.
Barthélémy, J. Lesueur, and N. Bergeal. Josephson-like Dynamics of the Su-
perconducting LaAlOs/ SrTiOs Interface. Phys. Rev. B 99, 104515 (2019).

Y. Frenkel, N. Haham, Y. Shperber, C. Bell, Y. Xie, Z. Chen, Y. Hikita, H. Y.
Hwang, E. K. H. Salje, and B. Kalisky. Imaging and Tuning Polarity at SrTiOs
Domain Walls. Nature Materials 16, 1203 (2017).

Y.-Y. Pai, H. Lee, J.-W. Lee, A. Annadi, G. Cheng, S. Lu, M. Tomczyk, M.
Huang, C.-B. Eom, P. Irvin, and J. Levy. One-Dimensional Nature of Super-
conductivity at the LaAlOs/SrTiOs Interface. Phys. Rev. Lett. 120, 147001
(2018).

R. V. Vovk, G. Y. Khadzhai, I. L. Goulatis, S. N. Kamchatnaya, and A. Chro-
neos. Diffusion of the Superconducting Transition in HTSC. Journal of Ma-
terials Science: Materials in Electronics 28, 10862-10865 (2017).

H. S. Gamchi, G. J. Russell, and K. N. R. Taylor. Resistive Transition for
YBay Cu3 O;_5-Y>,BaCuOs Composites: Influence of a Magnetic Field. Phys.
Rev. B 50, 12950-12958 (1994).

153


http://dx.doi.org/10.1103/PhysRevB.95.024204
http://dx.doi.org/10.1103/PhysRevB.96.224203
http://dx.doi.org/10.1103/PhysRevB.96.224203
http://dx.doi.org/10.1103/PhysRevB.95.241113
http://dx.doi.org/10.1038/s41467-018-08199-2
http://dx.doi.org/10.1103/PhysRevB.94.085104
http://dx.doi.org/10.1038/s41467-018-04657-z
http://dx.doi.org/10.1038/s41467-018-04657-z
http://dx.doi.org/10.1103/PhysRevB.99.104515
https://doi.org/10.1038/nmat4966
http://dx.doi.org/10.1103/PhysRevLett.120.147001
http://dx.doi.org/10.1103/PhysRevLett.120.147001
http://dx.doi.org/10.1007/s10854-017-6864-z
http://dx.doi.org/10.1007/s10854-017-6864-z
http://dx.doi.org/10.1103/PhysRevB.50.12950
http://dx.doi.org/10.1103/PhysRevB.50.12950

Bibliography

154

[246]

[247]

[248]

[249]

[250]

[251]

[252]

[253]

[254]

[255]

[256]

[257]

L. Felner, E. Galstyan, B. Lorenz, D. Cao, Y. S. Wang, Y. Y. Xue, and C. W.
Chu. Magnetoresistance Hysteresis and Critical Current Density in Granular
RuSry Gdy— x Cex Cup Oy 9—5. Phys. Rev. B 67, 134506 (2003).

M. Sandim and R. Jardim. Intergranular Transport Properties of Polycrys-
talline Smy g» Cey.18 CuOy—y under Low Applied Magnetic Fields. Physica C:
Superconductivity 328, 246 —256 (1999).

S. A. Wolf, D. U. Gubser, W. W. Fuller, J. C. Garland, and R. S. Newrock. Two-
Dimensional Phase Transition in Granular NbN Films. Phys. Rev. Lett. 47,
1071-1074 (1981).

D. J. Resnick, J. C. Garland, J. T. Boyd, S. Shoemaker, and R. S. Newrock.
Kosterlitz-Thouless Transition in Proximity-Coupled Superconducting Ar-
rays. Phys. Rev. Lett. 47, 1542-1545 (1981).

D. W. Abraham, C.J. Lobb, M. Tinkham, and T. M. Klapwijk. Resistive Transi-
tion in Two-Dimensional Arrays of Superconducting Weak Links. Phys. Rev.
B 26, 5268-5271 (1982).

Y.J. Qian, Z. M. Tang, K. Y. Chen, B. Zhou, J. W. Qiu, B. C. Miao, and Y. M. Cai.
Transport Hysteresis of the Oxide Superconductor Y1 Ba; Cuz O;_ in Applied
Fields. Phys. Rev. B 39, 4701-4703 (1989).

Y. V. Kopelevich, V. V. Lemanov, and V. V. Makarov. Influence of Weak Bonds
on Electrical Properties of YBa, Cus Ogg Ceramics. 32, 3613-3617 (1990).

K. Kwasnitza and C. Widmer. Hysteretic Effects in the Flux-Flow State of
Granular High-Tc Superconductors. Physica C: Superconductivity 171, 211
-215 (1990).

C. dos Santos, M. da Luz, B. Ferreira, and A. Machado. On the Transport
Properties in Granular or Weakly Coupled Superconductors. Physica C: Su-
perconductivity 391, 345 —-349 (2003).

P Muné, E Fonseca, R Muccillo, and R. Jardim. Magnetic Hysteresis of
the Magnetoresistance and the Critical Current Density in Polycrystalline
YBa, Cu3 O;_5-Ag Superconductors. Physica C: Superconductivity 390, 363
-373 (2003).

D. A. Balaev, D. M. Gokhfeld, A. A. Dubrovskii, S. I. Popkov, K. A. Shaikhut-
dinov, and M. 1. Petrov. Magnetoresistance Hysteresis in Granular HTSCs as
a Manifestation of the Magnetic Flux Trapped by Superconducting Grains in
YBCO + CuO Composites. Journal of Experimental and Theoretical Physics
105, 1174-1183 (2007).

J. Evetts and B. Glowacki. Relation of Critical Current Irreversibility to
Trapped Flux and Microstructure in Polycrystalline YBay Cuz O;. Cryogenics
28, 641 649 (1988).


http://dx.doi.org/10.1103/PhysRevB.67.134506
http://dx.doi.org/https://doi.org/10.1016/S0921-4534(99)00541-9
http://dx.doi.org/https://doi.org/10.1016/S0921-4534(99)00541-9
http://dx.doi.org/10.1103/PhysRevLett.47.1071
http://dx.doi.org/10.1103/PhysRevLett.47.1071
http://dx.doi.org/10.1103/PhysRevLett.47.1542
http://dx.doi.org/10.1103/PhysRevB.26.5268
http://dx.doi.org/10.1103/PhysRevB.26.5268
http://dx.doi.org/10.1103/PhysRevB.39.4701
http://inis.iaea.org/search/search.aspx?orig_q=RN:23057562
http://dx.doi.org/https://doi.org/10.1016/0921-4534(90)90132-X
http://dx.doi.org/https://doi.org/10.1016/0921-4534(90)90132-X
http://dx.doi.org/https://doi.org/10.1016/S0921-4534(03)00963-8
http://dx.doi.org/https://doi.org/10.1016/S0921-4534(03)00963-8
http://dx.doi.org/https://doi.org/10.1016/S0921-4534(03)00802-5
http://dx.doi.org/https://doi.org/10.1016/S0921-4534(03)00802-5
http://dx.doi.org/10.1134/S1063776107120084
http://dx.doi.org/10.1134/S1063776107120084
http://dx.doi.org/https://doi.org/10.1016/0011-2275(88)90147-6
http://dx.doi.org/https://doi.org/10.1016/0011-2275(88)90147-6

Bibliography

[258]

[259]

[260]

[261]

[262]

[263]

[264]

[265]

[266]

[267]

[268]

[269]

G. N. Daptary, S. Kumar, A. Bid, P Kumar, A. Dogra, R. C. Budhani, D. Kumar,
N. Mohanta, and A. Taraphder. Observation of Transient Superconductivity
at the LaAlOs/ SrTiOs Interface. Phys. Rev. B 95, 174502 (2017).

M. E. McHenry, M. P. Maley, and J. O. Willis. Systematics of Transport
Critical-Current-Density Hysteresis in Polycrystalline Y-Ba-Cu-O. Phys. Rev.
B 40, 2666-2669 (1989).

L. Ji, M. S. Rzchowski, N. Anand, and M. Tinkham. Magnetic-Field-
Dependent Surface Resistance and Two-Level Critical-State Model for Gran-
ular Superconductors. Phys. Rev. B 47, 470-483 (1993).

K. A. Delin, T. P Orlando, E. J. McNiff, S. Foner, R. B. van Dover, L. E
Schneemeyer, and J. V. Waszczak. High-Field Magnetization Scaling Rela-
tions for Pure and Ni-Substituted Single-Crystal YBay Cuz O;. Phys. Rev. B
46, 11092-11101 (1992).

Ptst, L. and Kadlecov4, J. and Jirsa, M. and Durcok, S. Correlation between
Magnetic Hysteresis and Magnetic Relaxation in YBaCuO Single Crystals.
Journal of Low Temperature Physics 78, 179-186 (1990).

M Pozek, I Ukrainczyk, B Rakvin, and A Dul¢i¢. Dynamic Measurements of
Flux Creep and Flow in YBay CuzO;_s Single Crystals. Europhysics Letters
(EPL) 16, 683-688 (1991).

M. Jirsa, L. Pust, H. Schnack, and R. Griessen. Extension of the Time Window
for Investigation of Relaxation Effects in High-Tc Superconductors. Physica
C: Superconductivity 207, 85 -96 (1993).

G. Venditti, J. Biscaras, S. Hurand, N. Bergeal, J. Lesueur, A. Dogra, R. C.
Budhani, M. Mondal, J. Jesudasan, P. Raychaudhuri, S. Caprara, and L. Ben-
fatto. Nonlinear I -V Characteristics of Two-Dimensional Superconductors:
Berezinskii-Kosterlitz-Thouless Physics versus Inhomogeneity. Phys. Rev. B
100, 064506 (2019).

Y. Liu, D. B. Haviland, B. Nease, and A. M. Goldman. Insulator-to-
Superconductor Transition in Ultrathin Films. Phys. Rev. B 47, 5931-5946
(1993).

B. Shklovskii and A. Efros. Electronic Properties of Doped Semiconductors.
Springer Series in Solid-State Sciences (Springer Berlin Heidelberg, 1984).

D. Mandrus, L. Forro, C. Kendziora, and L. Mihaly. Two-dimensional Elec-
tron Localization in Bulk Single Crystals of Bip Sr> Yy Ca; - Cup Og. Phys. Rev.
B 44, 2418-2421 (1991).

D. B. Haviland, H. M. Jaeger, B. G. Orr, and A. M. Goldman. Local Super-
conducting Coupling in the Strong-Localization Limit of Ultrathin Granular
Metal Films. Phys. Rev. B 40, 719-722 (1989).

155


http://dx.doi.org/10.1103/PhysRevB.95.174502
http://dx.doi.org/10.1103/PhysRevB.40.2666
http://dx.doi.org/10.1103/PhysRevB.40.2666
http://dx.doi.org/10.1103/PhysRevB.47.470
http://dx.doi.org/10.1103/PhysRevB.46.11092
http://dx.doi.org/10.1103/PhysRevB.46.11092
http://dx.doi.org/10.1007/BF00686099
http://dx.doi.org/10.1209/0295-5075/16/7/013
http://dx.doi.org/10.1209/0295-5075/16/7/013
http://dx.doi.org/https://doi.org/10.1016/0921-4534(93)90426-Q
http://dx.doi.org/https://doi.org/10.1016/0921-4534(93)90426-Q
http://dx.doi.org/10.1103/PhysRevB.100.064506
http://dx.doi.org/10.1103/PhysRevB.100.064506
http://dx.doi.org/10.1103/PhysRevB.47.5931
http://dx.doi.org/10.1103/PhysRevB.47.5931
http://dx.doi.org/10.1103/PhysRevB.44.2418
http://dx.doi.org/10.1103/PhysRevB.44.2418
http://dx.doi.org/10.1103/PhysRevB.40.719

Bibliography

156

[270]

[271]

[272]

[273]

[274]

[275]

[276]

[277]

[278]

[279]

[280]

[281]

C. G. L. Bottcher, E Nichele, M. Kjaergaard, H. J. Suominen, J. Sha-
bani, C. J. Palmstrem, and C. M. Marcus. Superconducting, Insulating and
Anomalous Metallic Regimes in a Gated Two-Dimensional Semiconductor-
Superconductor Array. Nature Physics 14, 1138-1144 (2018).

Z. Ye, 1. E Lyuksyutov, W. Wu, and D. G. Naugle. Strongly Anisotropic Flux
Pinning in Superconducting Pbg, Bijg Thin Films Covered by Periodic Ferro-
magnet Stripes. Superconductor Science and Technology 24, 024011 (2011).

K. Tanaka, K. Fujita, Y. Maruyama, Y. Kususe, H. Murakami, H. Akamatsu, Y.
Zong, and S. Murai. Ferromagnetism Induced by Lattice Volume Expansion
and Amorphization in EuTiOs Thin Films. Journal of Materials Research 28,
1031-1041 (2013).

S. C. Chae, Y. J. Chang, D.-W. Kim, B. W. Lee, 1. Choi, and C. U. Jung. Mag-
netic Properties of Insulating RTiOs Thin Films. Journal of Electroceramics
22,216-220 (2009).

K. Hatabayashi, T. Hitosugi, Y. Hirose, X. Cheng, T. Shimada, and T.
Hasegawa. Fabrication of EuTiOs Epitaxial Thin Films by Pulsed Laser De-
position. Japanese Journal of Applied Physics 48, 100208 (2009).

K. Jiang, R. Zhao, P. Zhang, Q. Deng, J. Zhang, W. Li, Z. Hu, H. Yang, and
J. Chu. Strain and Temperature Dependent Absorption Spectra Studies for
Identifying the Phase Structure and Band Gap of EuTiOs Perovskite Films.
Phys. Chem. Chem. Phys. 17, 31618-31623 (2015).

F Trier, D. V. Christensen, and N Pryds. Electron Mobility in Oxide Het-
erostructures. Journal of Physics D: Applied Physics 51, 293002 (2018).

E. Mikheev, B. Himmetoglu, A. P. Kajdos, P. Moetakef, T. A. Cain, C. G. Van
de Walle, and S. Stemmer. Limitations to the room Temperature Mobility of
Two- and Three-Dimensional Electron Liquids in SrTiOs. Applied Physics
Letters 106, 062102 (2015).

A. Féte, S. Gariglio, A. D. Caviglia, J.-M. Triscone, and M. Gabay. Rashba In-
duced Magnetoconductance Oscillations in the LaAlOs -SrTiOs Heterostruc-
ture. Phys. Rev. B 86, 201105 (2012).

K. Bethe. Uber Das Mikrowellenverhalten Nichtlinearer Dielektrika. Philips
Res. Repts Suppl. Ne 2 (1970).

O. G. Vendik, E. K. Hollmann, A. B. Kozyrev, and A. M. Prudan. Ferroelectric
Tuning of Planar and Bulk Microwave Devices. Journal of Superconductivity
12, 325-338 (1999).

R. C. Neville, B. Hoeneisen, and C. A. Mead. Permittivity of Strontium Ti-
tanate. Journal of Applied Physics 43, 2124-2131 (1972).


http://dx.doi.org/10.1038/s41567-018-0259-9
http://dx.doi.org/10.1088/0953-2048/24/2/024011
http://dx.doi.org/10.1557/jmr.2013.60
http://dx.doi.org/10.1557/jmr.2013.60
http://dx.doi.org/10.1007/s10832-008-9460-z
http://dx.doi.org/10.1007/s10832-008-9460-z
http://dx.doi.org/10.1143/jjap.48.100208
http://dx.doi.org/10.1039/C5CP06318C
http://dx.doi.org/10.1088/1361-6463/aac9aa
http://dx.doi.org/10.1063/1.4907888
http://dx.doi.org/10.1063/1.4907888
http://dx.doi.org/10.1103/PhysRevB.86.201105
http://dx.doi.org/10.1023/A:1007797131173
http://dx.doi.org/10.1023/A:1007797131173
http://dx.doi.org/10.1063/1.1661463







