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I . Pressure induced Superconductivity
II. £induced Ins.-Metal transition
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I . Quantum Critical natures
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How about "2D system" ?
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?

Theoretical prediction
only

Hatatani and Moriya,
JPSJ, 64 (1995) 3434

"Ca,Ru0," was a candidate.




Rich variety of pressure phase diagram

from Mott insulator to Q2D FM metal
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Itinerant and Anisotropic FM in Ca,RuO,

Generalized Rhodes-Wohlfarth Plot Strongly anisotropic FM
the scale for itinerant FM due to Spin-orbit coupling
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To explore superconductivity in a Mott ins. Ca,RuO,

Our project started in1999. »> One decade after
Over 10GPa: Very hard work I
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We found pressure induced SC at ~10 GPa

Resistance (2-terminal)
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From Mott insulator to " SC “ via itinerant FM
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New SC phase in pressurised CRO

Pressurisation above ~8 GPa turns CRO
from FM metal to SC (7. ~ 0.4 K and ~14 GPa).

1. How about relation between FM and SC ?

2. How about difference in SC between
SRO and CRO ? ( por s-wave SC ? )

3. Ru214 is 2D Fermi liquid metal
but what is difference ?

Quantum oscillation data is required.
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Elechc fleld" has higher potential than 2
Reported breakdown in Mott insulator
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We expect "£,, ~3kV/cm" @RT for Ca,Ru0,

based on Zener breakdown nzwodel.
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Breakdown in 4d=Mott insulator Ca,RuO,

occurs at "Surprisingly Weeky£;,~40V/cm”
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Why is &, ~ 40V/cm so weak in Ca,RuO, ?

Avalanche Breakdown ?



_ 3q Metal-Insulator ednsition in Ca,RuO,

‘accompanied by steuequral change
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The breakdown ccmpanied by

structural fransition from-§: to L-Pbca

Breakdown in CRO is "Bulk transition”.
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DIZ'ZCTI“IC Breakdown in Mott msula’ror' Cc‘zRuo4 W
at "Superisingly weak &;,~40V/cm"

accompanying with structural transition
caxis: 11.9 A (insulator) — 12.3 A (metal)

DB in CRO — Bulk transition

1. Zener Breakdown No
2. Joule heating No
3. Avalanche Breakdown No

What is the possible mechanism for weak &, ?



4.— CazRUO4 7

Change of the internal charge distribution.

Enough amount of charge for the metalisation is
internally stored in the apical oxygen (02) of CRO,
and then it can be poured into the RuO, plane

only by quite weak field of £,,~40V/cm.

Insulator ( S-Pbca ) = Metal ( L-Pbca )
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