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Hiiglh Pressure Research usimg SIR

All top notch SR light sources dedicate beamlines
for high pressure studies
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Crystal structure of high-T. superconductor was first successfully
determine by neutron diffraction (the classic ‘1-2-3' YBa2Cu307-x
superconductor, published on Nature on 28 May 1987).

The neutron also first determined the antiferromagnetic interaction
strength between copper electrons in the parent high-T, La2CuO4.

Neutron study of HgBa2CuO4+d has revealed the structural basis
for strong dependence of superconducting T, on applied pressure.

Searching superconductors in P-T-X space
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Initial enhancement of bulk modulus observed for the nano-ceramics may result from
the “pre-" compressed surface lattices in the shell volume of the nano- crystal grains;

The high pressure induced work-weakening/cold-welding type of grain growth fuse
surface shell with bulk cores, correspondingly the elastic modulus reduces/approaches
the bulk values at high-pressures after P..
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Initial reduction of bulk modulus observed for the nano-metals may result from “pre-"
expanded surface lattices in the shell volume of the nano- crystal grains;

High pressure induced work-hardening after the bulk yield reflects continuous
densification of the surface shell while bulk core also experience compression.
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Macro- vs micro-

under pressures
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Characterization of the B-C-N sample

Vickers hardness measurement of BC,N
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Schematic of the TXM setup at APS 321D-C, SSRL 6-2
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superconductivity by pressure-driven competition of ordering
First observation of a pressure-induced superconductivity In Bi,Te,
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Crystal structure of calcilum which tums into the record high Te kﬁgh-msamudhnhandmdymdam%
(26 K) superconductor among all elements 8 HP phases which has the highest energy bandgap of all known materials.

Pressure tuning and transforming superconductors, topological
insulator, wide-gape insulator, metal,and spintronic materials
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DAC
diffraction / spectroscopy:
10-30 keV
mono. - brilliance!
= Undulator
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DAC : Brilliance hungry ( typical size: 10 um)
LVP : Flux hungry ( typical sample: 1 mm)

LVP
diffraction / imaging:
20-100 keV
mono & white -2 flux!
- S.C. Wiggler
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Resonant x-ray emission spectroscopy;

X-ray emission spectroscopy;

Nuclear forward scattering;

Energy /Angle dispersive;
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Single crystal diffraction; % ;

Inelastic x-ray scattering (x-ray Raman);
X-ray absorption fine structure spectroscopy
High resolution micro-diffraction/tomography;
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