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High-7_ superconductors under pressure
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RPS; room pressure superconductors

P =1 bar (30)
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Superconducting Elements 2007

P =1 bar (30)
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forgetting about “pressure”
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The history in elements...
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Experimental tools

Diamond anvil

Diamond Anvil Pick-up coil
Compensation coil
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Halogen, Chalcogen, Nitrogen,..., Hydrogen,...

oxygen

Voruse 78, NoMier | PHYSICAL REVIEW LETTERS | JANuARY 1997

High Temperature Superconductivity in Metallic Hydrogen: Electron-Electron Enhancements

C.F. Richardson' and N W. Asheroft'?
' Laboratory of Aromic and Solkd Ssate Physics and Materiols Science Center, Cornell Universitv, Ithaca, New York 14853.250]
New Zealand Instinte jor ledwstrial Research, Lower Hutt. New Zoaland
(Recaived 25 August |996)
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sulfur
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Lighter elements; higher 7_ at higher P
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New data for metallic oxygen
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Li: metal-hydrogen-like metal?
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LDA 2s charge density in Cmca structure
J.B.Neaton and Ashcroft, Nature 400, 141 (1999)
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Fine deposited electrodes

enables true 4-probe method.




Lower symmetry, lower conductivity
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Lithium: 7.-P

Resistance measurement
non-hydrostatic (no pressure medium)

cll6

K. Shimizu et 2/, Nature 419 (2002) 597.

Magnetization measurement
hydrostatic (Helium pressure medium)
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Hydrostaticity, Structural effect, Further transition at high pressure



x-ray diffraction + resistance measurement @ SP8
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4K-pulse tube refrigerator
(small vibration < 5 um)

Raman spectrometer
(pressure determination)

He-gas pressure driven DAC

Deposited electrodes
(Cu)

Beveled anvil
(9100 -300um)
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T.vs. Pressure and structural sequences
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Boron, -boron
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Superconductivity in heavy alkaline (I1a) metals
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New structure in calcium at megabar pressure
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Resistance at room temperature
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Superconductivity in Ca
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Pressure dependence of 7_
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heavy alkaline
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High 7_elements (E7.> 10K) at P > 100 GPa
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forgetting about “pressure”
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Observed the highest
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Su m ma ry Cuprates under pressure (157 K)
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m Superconductivity: universal nature?
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and future

m Challenging subjects

Hydrostaticity <> uniaxial compression
Higher P (>300 GPa)

In situ & precise measurements ( SC, +X-ray , Heat
Capacity , + Thermal expansion, ---)
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