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Abstract 

 

(1) Thin film growth mechanism of Laser  

MBE: 

 

We have investigated the 

homoepitaxial growth of STO(100) 

films on stepped STO substrates. The 

in-situ RHEED oscillations, including 

the emergence as well as the 

periodicity and amplitude, were found 

to be strongly dependent on the 

growth temperature and deposition 

rates. The complementary AFM and 

graze angle x-ray diffraction 

investigations indicated that the origin 
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of the RHEED oscillations is not 

directly related to the layer-by-layer 

growth. Rather, it may intimately 

relate to the variations of step density 

distributions caused by the detailed 

nucleation and coalescence processes 

of the growing islands. 

 

 (2) To explain the absence of 

superconductivity in PrBa2Cu3O7-y,  

Fehrenbacher and Rice (FR) proposed a local 

Pr 4fz(x2-y2) with O 2p hybridized state 

which binds doped holes to Pr sites.  The 

absence of superconductivity was explained 

by the existence of the hybridization.  Based 

on the hybridization of Pr 4fz(x2-y2) with O 

2p orbitals, Liechtenstein and Mazin (LM) 

proposed another model in which the direct 

hopping between oxygen orbitals is taken 

into account. Using polarization-dependent O 

1s near-edge x-ray absorption spectroscopy 

of Y1-xPrxBa2Cu3O7-y thin films, we can 

identify the unoccupied electronic structure 

of the samples and studied its dependence 

with Pr concentration. With the 

determination of hole distribution of the 

Pr-doped thin film, we make a comparison 

between the FR model and the LM model and 

find that our experimental results are more 

consistent with the FR model. 

 

Keywords: SrTiO3«Laser MBE«RHEED«

thin film growth mechanism«time scale«

depositoin rate«annealing«AFM«step 

density«High-Tc superconducting thin film, 

XANES, hybridized state, Pr-doped YBCO. 
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