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Epitaxial design of thin-film quantum materials and interfaces

Motivation - Exploring novel physics in thin films of multifunctional materials

Thin fllms can display fupdamentally different B e
physics t.han bylk mgterlals: | Ferroelectric BRBreonductivity
- Constrained dimensions > quasi-2D systems Photonic complex oxides
- Surface and |.nterface properties dominate over Magnetoelectric - highly correlated -
bUIk.pr?pertleS Multiferroic quantum materials Polar vortices
- Possibility to access completely new or meta- Lattice
stable phases Magnetism Dirac/Wey!
Spintronics semimetals
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Thin fllms are. device rgady P o — Quantum Criticality
- Possibility to integrate with established technology on conductivity = Quantum Spin
- Creation of functional surfaces and interfaces rora I

Pulsed laser deposition - enabling monolayer control of epitaxial heterostructures
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What is epitaxy?

The coherent growth of a crystalline
layer of one material, with a specific
orientation and structure, on top of a
crystalline substrate (often of
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Physical phenomena in nanoscale epitaxial layers

Ultrathin limit of bulk properties  Synthesis of new thin-film materials Enabling proof-of-concept devices
1300 | — 002020200[3]
1200 {4 7bulk I N N NN
1100_: e 00000000000
Sl e - Cohohsanets®
£ 800 [ .- i OIOZOZOZO:O??
TOo70d m.-” Polar i o[o]o]o ]| o— 4 /
~ ol : >
|/ | \_’b o o o (&) |  f— g a
500 i W — = Guide to the eye = : e JAV . _..a
400 [2]_ A E-field % al'l'iOa
300 & | | | | | |
0 20 40 60 80 100 120 -
YMnO, film thickness (unit cells) \ -9r.
_— o off ectricit Exploring unconventional (quantum) 0= [4] 3]
ickness scaling of ferroelectrici o i thin f , .

Contact References
Prof. Dr. Johanna Nordlander [1] Nano Lett. 21, 2780 (2021); [2] Nat. Commun. 10, 5591 (2019)

Email: johanna.nordlander@physik.uzh.ch [3] Appl. Phys. Rev. 9, 031309 (2022); Chem. Mater. 63, 2325 (2024);

manuscript under review (2024)

Office: Y36-H-74 (4] Phys. Rev. Mater. 4, 034406 (2020)




