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报告摘要 ： Research and developments on advanced 
semiconductors, especi ally wide energy pap GaN, SiC and ZnO
based, various oxides, relate d materials and quantum/nano
structures are very active in recent years. Energy-efficient and 
environmentally friendly solid-state light sources, in particular 
GaN-based light emitting diodes (LEDs), and solar cells, are 
currently revolutionizing an incr easing number of applications, 
and bring apparent benefits to vast areas of development, such as 
lighting, communications, biotechnology, imaging, energy 
conversion, photovoltaic, and medici ne. It is expe cting that LEDs
may replace the traditional light bulbs and tubes to achieve a new 
lighting echo. Solar cells may gradually increase their share in
energy production. SiC is recognizing as the power electronic 
materials for the 21st century. ZnO is rapidly rising as the 3rd 
class of promising wide ga p semiconductor. New oxides & 
compound semiconductors are developing amazingly, 
i n c o r p o r a t e d  i n t o  a b o v e  e n e r g y - s a v i n g  d e v i c e s .
This presentation reports on our physics and material science 
studies on these materials and structures. It emphasize on 
interdisciplinary studies via multi-techniques of high-resolution 
X-ray diffraction (HRXRD), high -resolution transmission electron 
m i c r o s c o p y  ( H R T E M ) ,  R a m a n  s c a t t e r i n g  ( R S ) , 
photoluminescence (PL), photolum inescence excitation (PLE), 
time resolved (TR) PL, Fourier transform infrared (FTIR), X-ray 
photoelectron spectroscopy (XPS), secondary ion mass 
spectroscopy (SIMS), Rutherford backscattering (RBS) and ion 
channeling, Synchrotron radiati on (SR) XRD, X-ray absorption 
(XAS) and their combinations. Works and contributions in these 
fields from the author, students and collaborators in recent years, 
e s p e c i a l l y  i n  2 0 1 1 - 2 0 1 2  a r e  i n t r o d u c e d .  S o m e 
c h a l l e n g i n g /u n s o l ve d  s c i e n t i f i c  i s s ue s  a re  r a i se d .
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