Control of correlated electrons in metal-oxide superlattices
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This talk will begin with a brief overview of recent experimental results on spin-fluctuation-
mediated Cooper pairing [1,2,3] and competing order [4,5] in high-temperature
superconducting cuprates. Guided by these and other results, we are pursuing a research
program on artificially designed metal-oxide superlattices. We outline recent progress of this
program, including the control of the electronic dimensionality [6], electron-phonon
interactions [7], and spin, charge, and orbital order [8,9] in cuprate- and nickelate-based
superlattices, with a focus on the essential contributions of resonant elastic and inelastic x-ray
scattering to this rapidly evolving field of research.

[1] T. Dahm, V. Hinkov, S. V. Borisenko, A. A. Kordyuk, V. B. Zabolotnyy, J. Fink, B.
Buchner, D. J. Scalapino, W. Hanke, B. Keimer, Nature Physics 5, 217 (2009).

[2] M. Le Tacon, G. Ghiringhelli, J. Chaloupka, M. Moretti Sala, V. Hinkov, M. W.
Haverkort, M. Minola, M. Bakr, K. J. Zhou, S. Blanco-Canosa, C. Monney, Y. T. Song, G. L.
Sun, C. T. Lin, G. M. De Luca, M. Salluzzo, G. Khaliullin, T. Schmitt, L. Braicovich, B.
Keimer, Nature Physics 7, 725 (2011).

[3] Yuan Li, M. Le Tacon, M. Bakr, D. Terrade, D. Manske, R. Hackl, L. Ji, M. K. Chan, N.
Baris(ic', X. Zhao, M. Greven, B. Keimer, Phys. Rev. Lett. 108, 227003 (2012).

[4] G. Ghiringhelli, M. Le Tacon, M. Minola, S. Blanco-Canosa, C. Mazzoli, N. B. Brookes,
G. M. De Luca, A. Frano, D. G. Hawthorn, F. He, T. Loew, M. Moretti Sala, D. C. Peets, M.
Salluzzo, E. Schierle, R. Sutarto, G. A. Sawatzky, E. Weschke, B. Keimer, L. Braicovich.
Science 337, 821 (2012).

[5] A. J. Achkar, R. Sutarto, X. Mao, F. He, A. Frafio, S. Blanco-Canosa, M. Le Tacon, G.
Ghiringhelli, L. Braicovich, M. Minola, M. Moretti Sala, C. Mazzoli, R. Liang, D. A. Bonn,
W. N. Hardy, B. Keimer, G. A. Sawatzky, and D. G. Hawthorn, Phys. Rev. Lett. 109, 167001
(2012).

[6] A. V. Boris, Y. Matiks, E. Benckiser, A. Frano, P. Popovich, V. Hinkov, P. Wochner, M.
Castro-Colin, E. Detemple, V. K. Malik, C. Bernhard, T. Prokscha, A. Suter, Z. Salman, E.
Morenzoni, G. Cristiani, H.-U. Habermeier, B. Keimer, Science 332, 937 (2011).

[7] N. Driza, S. Blanco-Canosa, M. Bakr, S. Soltan, M. Khalid, L. Mustafa, K. Kawashima,
G. Christiani, H.-U. Habermeier, G. Khaliullin, C. Ulrich, M. Le Tacon, B. Keimer, Nature
Mater. 11, 675 (2012).

[8] E. Benckiser, M. W. Haverkort, S. Brick, E. Goering, S. Macke, A. Frafg, X. Yang, O. K.
Andersen, G. Cristiani, H. U. Habermeier, A. V. Boris, I. Zegkinoglou, P. Wochner, H. J.
Kim, V. Hinkov, B. Keimer, Nature Mater. 10, 189 (2011).

[9] A. Frano,E. Schierle, M. W. Haverkort, Y. Lu, M. Wu, S. Blanco-Canosa, U. Nwankwo,
A. V. Boris, P. Wochner, G. Cristiani, H. U. Habermeier, V. Hinkov, E. Benckiser, E.
Weschke, B. Keimer, submitted.



