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The modular system at the SIS beamline (ARPES+ PLD+STM+MBE) for

developing functional materials with novel quantum properties
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PAUL SCHERRER INSTITUT The new beamline at SLS 2.0
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QUEST (QUantum matter Electron Spectroscopy Tool)
M. Muntwiller, T. Jung, M. Shi, T. Schmitt, N. Plumb, M.R.

« 2 end stations —

— ULTRA: low temperature, high
resolution + spin detection.

— OPERA end station: complex
systems, operando, micro-focus.

« Advanced sample preparation.
methods: PLD, MBE,...

« Complementary instrumentation
STS, STM, AFM.
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wsama s Crreating and Tuning Electronic states, and Phases of NdNiO,

L= overview and motivation
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Tuning MIT in NdNiQ; via strain and “dimensionality”
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o s TUNING MIT in LaNiO4 via “dimensionality”/thickness

: ARPES view
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Tuning MIT in NdNiO; via strain: What does happen?
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NdNiOs; on NGO (110) and LAO (100)
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Lr—‘ Tuning MIT in NdNiO, via strain: What happens?

(a) 90 eV (d) 65 eV

FS at Z point

{ Tensile strain: + 1.4%
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R. Dhaka, MR et al., PRB 2015




PAUL SCHERRER INSTITUT

Tuning MIT in NdNiQ; via strain: What does happen?

Tensile strain: + 1.4% Compressive strain: -0.3%
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L‘—_ Tuning MIT in NdNiO; via strain: What does happen?
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The momentum dependent density fluctuations (MRDF) modeling

R. Dhaka, et al., Phys. Rev. B 92, 035127, 2015




Tuning MIT in NdNiO; via strain: What does happen?
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NNO/NGO: Tensile strain NNO/LAO: Compressive strain

« Reduces MIT: 150 K compared to Significantly reduces MIT (50 K)

the bulk value of 200K * Electronic structure: much different
« Electronic structure: roughly the than calculated for the untrain

same as calculated for the untrain system:

system - &4 orbitals are lowered and

- t,4 orbitals are lifted.
- The new, hole like, Fermi
surface at A point.

R. Dhaka, et al., Phys. Rev. B 92, 035127, 2015
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PAUL SCHERRER INSTITUT Tuning PHASE transition in NdN|03 Films

BHE via a Magnetic Underlayer
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Mn XMCD (arb.units x10 ")

PAUL SCHERRER INSTITUT Tuning PHASE transition in NdN|03 Films
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BHE via a Magnetic Underlayer
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Tuning PHASE transition in NdNiO; Films

=] via a Magnetic Underlayer: ARPES view
NNO/LSMO/NGO a —
. /x A/_ - ) 108 F}gg NNO/LSMO/NGO

x
I
~ 04 02 0 04 02 0
Eamo [eV] EBIN() [eV]
=270 € k=188
x
v
o~
|
' 2 3 1 2 3 115 2 25 115 2 25
K, [/a] K, [~/a) k, [/a) k. [n/a]

. Caputo, Z. Ristic et al., Adv. Sci., 8, 2101516, 2021



Tuning PHASE transition in NdNiO; Films
=] via a Magnetic Underlayer: ARPES view

Momentum Dependent Density Fluctuations Modeling
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