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@ 2D layered materials: TMD and cuprates. .
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Are there any two-dimensional materials

in which triplet SC and DWs can be studied?




2D ruthenates: SC and FM
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2D ruthenates: DWs p— 4 Q
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- Layer number control in ruthenates *‘”“'
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& Layer number control

2D ruthenates

The emergence of
novel quantum states!

Triplet pairing,
CDW/SDW




Sr,RuO, thin films e
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2D layer play a key part for studying ruthenate physics.
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Our purpose

To study electric states from Mott insulator to superconductivity in
Ca,Ru0O, nanocrystals by reducing the number of layers

F Electric ‘rr'anspor"r
Attached gold electrodes s/

by EB lithography
Synthesized nanoscale crystals
with a solid phase reaction.

_ Maghetization

Powder consisting of nanoscale crystals
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Thickness-tuned SIT
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We found the thickness-tuned SIT in nanoscale Ca,RuQ,.
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Enhanced superconductivity
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Resistance anomalies near 200 K m’
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Thickness: 10 nm
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@ Two-stage quantum criticality
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To clarify the diamagnetism,
we performed magnetic measurements
for powders consisting of nanoscale crystals.

4 )
Sample A : 5.2 mg Temperature: 2K~ 300K
Sample B : 2.6 mg Magnetic field :-7T~+7T

Performed by MPMS3
\ J




Magnetic properties
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Diamagnetism
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@ Enhanced diamagnetic components
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Bulk

Nanofilm

N

By reducing the layer number

Distortion of RuO,
by a large number
of layers

Reducing the
humber of layers
releases distortions.

Mott Ins. 1 High-Tc SC

@ Released distortion in nanocrystals . v "'i‘

First-principle calculation
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"Flattening” and "tilting” are

released in hanofilms.
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¢ Emergence of SC with negative pr'essur'e...,-,"’::;

First-principle calculation
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Summary iy sl

In 2D ruthenates, by reducing the number of layers,
we found new ground states not observed in bulk.

b Coexistence of high-T, SC and ferromagnetism in nanoscale Ca,RuO,
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Research for ruthenate thin films
reveals that

new physics can be explored
distinct from in MX, and cuprates.
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