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Cuprates

HgBa,CuO,,; YBa,Cu0,. La,,Sr,CuO,
(Hg1201) (YBCO) (LSCO)

BariSic, N. et al., Proceedings of the National Academy of
Sciences of the United States of America. 110.
10.1073/pnas.1301989110.

Highest superconducting T at
atmospheric pressure

CuO, planes amplify electron-electron
Interactions

Cu?* has 3d® configuration (S = %2), but
not conductive

Planar square Cu-O coordination: CF
distortion

Tc around 90 K
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Chen et al., Physical Review B, 87 (2013)



Nd,_Sr,NiO, (NSNO)

Ni Cu

58.6934 63.546

29

Nil*/Ni?* mimic Cu?*/Cu3*

Spin %, same configuration
3d°/3d5%; NiO, planes

T. around 10 K, thickness ~ 10 nm

Perovskite phase
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Infinite-layer phase, obtained by apical oxygen deintercalation
(topotactic reduction): CaH, powder

Self-doping from RE: nominally undoped samples are not perfectly

insulating and may show superconductivity

Infinite-layer phase

Nd, Sr,NiO,

Li et al., Nature, 572(7771):
624627, 2019

Dr. Daniele Preziosi
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Temperature, T (K)

Phase diagram * Many different regimes often

Keimer et al. competing with each other, e.g.
Nature,518(7538):  magnetism and superconductivity

300 CU D rateS 179186, 2015.
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- * Doping: AF destruction, SC rise
N Strange metal
200 Pseudogap . . . .
) * Magnetic excitations (spin waves)
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In cuprates, usually A < U: hole transfer

Hubbard model to the ligand is favored (3d°L)

Useful to describe the behavior of doping holes
Hole delocalization along neighbors:

U = Mott-Hubbard energy of hole
A = Charge-transfer energy of hole

= ”9?

’g‘ Cu 3(11,2 —y?

QP O 2p,

8 Opr
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Zhang-Rice singlet
Chen et al., Physical Review B, 87 (2013)
Materials classification according to these: Conversely, for NSNO it is 4 > U: stron

Zaanen et al., Physical review letters, 55(4):418, 1985 hole localization on the metal




Resonant Inelastic X-ray Scattering (RIXS)

Martinelli et al., Physical Review X, 12(2):021041, 2022
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Damped Harmonic Oscillator (DHO) fitting

Intensity (a.u.)
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Magnetic excitations : cuprates
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Magnetlc excitations : Nd, ,Sr,NiO, (NSNO)
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Magnetic excitations - NSNO

The samples were realized by Dr.

0.1 0.1 Daniele Preziosi and Guillaume Krieger
(Institut de Physique et Chimie des
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Intensity (arb. units)
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Spin-flip nature is confirmed: polarization direction of incident light is rotated
Disentanglement from underlying continuum



DHO

Magnon energy (eV)
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doping for NNO is
confirmed, in contrast to
the cuprate

Nickelates agreement is
quite problematic



New susceptibility model
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A remarkably larger value of U =11/t] =4.4 eV is found for nickelates with respect to cuprates
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Conclusions and discussion
RIXS analysis of magnetic excitations dependence on doping in nickelate

Comparison with cuprates: opposite energy behavior is confirmed

Polarimeter analysis: disentanglement of the peak from the underlying
excitations (mainly charge continuum)

Development of a new, Hubbard-based susceptibility model, allowing a
direct tuning of the main energy parameters

First result: U = 11|t| in nickelates, while U = 6|t| in cuprates. What
about A ??

. Spin excitations in Nd;_,Sr,NiO, and YBa,Cu;O;_;:
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