
Materials Physics 
RESEARCH HIGHLIGHTS

This section is specif ically devoted to present the current research in the f ield of material physics at 
NSRRC.  It is not representative of all activities and groups concerned with material physics at NSRRC. 
Only f ive articles have been invited, of which their contributors are prominent scientists currently 
leading in material physics.  

This section shows much TLS strength, distributed as follows: EXAFS studies of nanocrystal catalysts 
(Y.-L. Soo), ARPES studies of metal-semiconductor epitaxial growth (S.-J. Tang), PEEM studies of 
ferromagnetic/antiferromagnetic bilayers (M.-T. Lin), high-pressure XES and XAS studies of Fe-based 
superconductors (J.-M. Chen), and XMCD studies of modif ied electronic and magnetic properties of 
LSMO surface (J. C. A. Huang). 

One important application of cerium oxide is to convert toxic carbon monoxide into environmental 
acceptable carbon dioxide.  Soo et al. report an e�ective manufacturing process to enhance the 
catalytic activity of cerium-oxide nanocrystals by defect engineering.  EXAFS was employed to investi-
gate the local atomic structure and to provide crucial information for an understanding of the mecha-
nism of activity enhancement based on a defect model. 

Tang et al. discovered the mechanism for the growth of a smooth metal-semiconductor epitaxial f ilm. 
Lattice matching is pivotal for the growth of epitaxial f ilm.  By investigating the Pb f ilms on Ge (111), 
their ARPES results show that the electronic match dominates at a small thickness of a f ilm for 
metal-semiconductor systems.  This f inding is important for applications in thin-f ilm electronics.

In the f ield of recording technology, ferromagnetic/antiferromagnetic bilayers with controllable 
perpendicular magnetization are of great importance.  Lin et al. who conducted PEEM experiments 
proposed a new concept to establish perpendicular magnetization utilizing an exchange-coupling 
e�ect between the antiferromagnetic and ferromagnetic thin f ilms.  

Chen et al. discuss the dependence of electronic structures on pressure and the spin states of emerg-
ing Fe-based superconductors using high-pressure XAS and XES; they demonstrated that superconduc-
tivity in Fe1.01Se results from the interplay between the structural, magnetic and electronic properties. 

Huang et al. present a systematic and combinative investigation of PES, XAS and XMCD revealing the 
electronic and magnetic properties in LSMO thin f ilms.  The in�uence of surface treatment on the 
modif ied surface is described and provides crucial information for spintronic applications. 

The work reported here represents only part of the research conducted at NSRRC in the f ield of mate-
rial physics, because the full expanse of this area cannot be covered through space limitations. The 
authors who contributed to this section are greatly appreciated.
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