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Crystal structure of high-T e 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-Te La2Cu04. 

Neutron study of HgBa2Cu04+d has revealed the structural basis 
for strong dependence of superconducting Te 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/use 
surface shell with bulk cores, correspondingly the elastic modulus reduces/approaches 
the bulk values at high-pressures after Pc. 

Compression d = 10 nm 
L\a/a> 0 

L\a/a < 0 
a = f(r) 

- ~a = ao - as 

surface shell strain = ~a/a 

.' . . .•.... 

• 

a = fer) 

- ~a = a o - as 

surface shell strain = ~a/ao. 

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. 



(a), relaxed lattice 
(no stress applied on the "infinite" atomic lattices) 

(b), macro-strains 
(stress field applied to the overall sample) 

(c), micro-strains 
(stress concentration due to grain-to-grain contacts) 
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Compression 
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a = f(r) 
~a = ao - as 

surface shell strain = ~a/a 
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Characterization of the B-C-N sample 
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Schematic of the TXM setup at APS 32IO-C, SSRL 6-2 Nano-imaging 
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