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Abstract 

 

(1)  Thin film growth mechanism of Laser 
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MBE: 

The correlation of the initial stage between 

STO thin film grown on different SrTiO3 

substrates under various deposition process 

of Laser MBE has been studied. This would 

lead us to explain the growth mechanism of 

thin films with various constrains of 

substrates in Laser MBE system. There are 

two kinds of substrates (the flat surface of 

the polished substrates denotes the infinite 

scale, the spacial scale of the substrate with 

the stepped terrace structure is the width of 

the stepped terrace d). As compared with the 

diffusion length scale of the surface-active 

entities under different temperatures, the 

initial stage  and the growing processes of 

the thin film are sensity dependend on raties 

of two length scale L/d. The feature of 

RHEED spectroscopy and the mean free 

path L of surface active entities,and taking 

the characteristic of thermodynamic 

equilibrium into account, the growth 

mechanism of the STO thin film on the STO 

substrate has been suggested .  

 

(2) Polarization- dependent X-ray absorption 

spectroscopy (XAS): 

We describe a novel technique capable of 

controlling the oxygen content of YBCO 

(YBa2Cu3Ox ) films in a precise and reversible 

manner. The temperature dependence of 

resistivity and the distinct two-plateau 

behavior in critical temperature Tco versus 

oxygen content plot of these films are 

consistent with those observed in the bulk 

and single crystals of YBCO. The O 1s and 

Cu 2p absorption spectra of these films were 

measured by polarization-dependent X-ray 

absorption spectroscopy (XAS). The 

intensity variations of the pre-edge peaks as a 

function of oxygen content are discussed.  

 

Keywords: SrTiO3+Laser MBE+RHEED+

thin film growth mechanism+length scale+

initial stage +surface active entities+mean 

free path+thermodynamic equilibrium+charge 

transfer gap+x ray absorption 

spectroscopy+oxygen content . 
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�£7Æ?

Çr^[«¬©4a�7 Nucker[10~12]L

!=YBCO�C" XJHIJK4MNa

�«¬u 

 q� 9¿4JK#ºPS/UVS:

ßPJ)é£q 532 eV/�S:J)é£

0/ 532eV 4K#:_È�(Y)Í)4 4d

Î 4f7�(Ba)Í)4 4f�!�{4ég7


Í)4 2p�!t�U�:��VS4È

ÉHIJKy7
�£/ËÌ4lm�

)uqJ)é£®/ 532eV 4K#:��

Y ¡ÍÎ3/
Í)4 1s Þ�é£7

2pég«¬()ÏÐ:�q
 1ségt�

(Ñ  ; ��
Í)�£q
Ò:
}

`¥:�
}`¥4 4yÍ)u×g�ä x

JHIJKÓ��ºÔÕÖé�4Þ�é

g:]×Ø�g©�µ×Ø�g4ÏÐ½

¾u 

    ]� 9 ha� NO�×Ýj<4�

_9nÙÚ�23M4é¨ab:ß�

23M4U��!h(,Ñ-lÛuÜ

_÷lÛ:Ý
}`¥4
Í) 2pé¨

ÂÞßu
:ß YBCOGA4 x=6.0:�


q 3dé¨¥¸7
4pé¨it�×Ý

1.5 ~ 1.7 eV4(,Ñ-é.(charge transfer 

gap):ö� 10(a)u�ü
�£àáùO4

[�:
ª
}`¥4(Ñ 'hù

O:{�ª4é¨¥¸(upper Hubbard 

band )Î
4 2pé¨t�A$4U��«

¬â4é¨×Ø�Á[4(,Ñ-é.:

ö� 10(b) �_Èü x=6.4�:
 2p ¨


7 3p¨t�A$4U��!:�q
�

£ùO4½¾¿
«¬â4J×Øég:

{�t�ãäégu�� 10(c) �_È'E


�£4ùå�ÕÖé� 
j¶¨©u

q� 11(a)-(c)¿·È YBCO GA�¿ p 4

%&�_æ Cu 2p3/2 Þ�é�àµ×Ø4

Cu 3dég4ÏÐuP4$r
'Æ?Ç4

ùO�åÓ:� R 4%&
'Æ?Ç4ù

O�ùO:�a�ÍZ Cu 3dx
2
-y

2Î Cu 3d3 

z
2
-r

2Uégi4©u 

 

 

!��"#�$%: 

 

WX§9 Laser MBE �f4Ç@4 

layer-by-layer 4 epitaxial STO [6G

A:�§9^[_`ab4cd7¨©c

d1r4��:�f4opcd_`^[

4{i|rZök��GA4�Duªv

!é§9��«lÅç:�ºN4 Laser 

MBE 4GA�DEFuõ×�`:] X-

JHIJK4MNa�ß YBCOGA¿


Ò7
}`¥4(,Ñ-�/ºP�

àèS�ou 

 

&�'(�) :Æ Æ  

 

[1] Edited. By J.M.Blakely , “ Surface 

physics of Materials” , pp330,(1975), cornell 

uni.,Ithaca,New York. 

[2] M.Yoshimoto, H.Ohkubo, N.Kanda, 

H.Koinuma, K.Horiguchi, M.Kumagai 

and K.Hirai, Appl. Phys. Lett. ,61, 

pp2659, (1992 ) 

[3] M.Kawasaki, K.Takahashi, T.Maeda , 

R.Tsuchiya, M.Shinohara, O.Ishiyama, 

and H.Koinuma, Science, 266, pp1540, 

(1994)  

[4] C.C.Chin, T.Morishita, Physica C , 245, 

pp77 , (1995) 

[5] J.Sudijono, M.D. Johnson, C.W.Snyder, 

M.B.Elowitz, and B.G.Orr, Phys. Rev.  

 Lett. , Vol.69 , Num. 19 , pp2811 , 

(1992) 

[6] T.Maeda, G.H.Lee, Ohnishi, M.Kawasaki, 



 5

M.Yoshimoto, H.Koinuma, Material    

 Sci. and Eng. , B41 , pp134 , (1996)  

[7] Gianfranco Vidali* , Hong Zeng , App. 

Sur. Sci. , 92 , pp11, (1996) 

[8] David B., Geohegan, Appl. Phys. Lett. 

, 60 , (22) , pp2732 , ( 1992) 

[9]. Kaung-Hsiung WU, Ming-Chih HSIEH, 

Shih-Pu CHEN, et al: J.J.A.P. Vol. 37,    

(1998) pp.4346-4355. 

[10]. M. Merz, N. Nucker, E. Pellegrin, P. 

Schweiss, S. Schuppler, M. Kielwein, M.    

Knupfer, M. S. Golden, J. Fink, C. T. Chen, 

V. Chakarian, Y. U. Idzerda and A. Erb: Phys. 

Rev. B 55(1997) 9160. 

[11]. J. Fink, N. Nucher, E. Pellegrin, H. 

Romberg, M. Alexander and M. Knupfer: J. 

    Electron. Specrtosc. Relat. Phenom. 66 

(1994) 395. 

[12]. N. Nucker, E. Pellegrin, P. Schweiss, J. 

Fink, S. L. Molodsov, C. T. Simmons, G.  

    Kaindl, W. Frentrup, A. Erb and G. 

Muller-Vogt: Phys. Rev. B 51 (1995) 8529. 

[13] éêë  ìí(� “¡?�0é()

î?ï89/>?S)BC�Dh

�”,1998� 7� 

 
 (Fig-1) q[×Ú STO cd¥ª9^[4>?Ç@c:wx RHEED oscillation 4a�7>

?bc�¡�u 

 



 6

 
(Fig-2) q«[4MNýþT:S¦9[�4 Step STO (100) cd�D STOGA:S¦qð

6Ýa�4ú0ñÔú®ñòT� quenchuó·4 AFM�µ�=84Zòqú0ñ4£¤:

ô·4��ZRHEED intensity òqú®ñ4£¤uºPwxü cluster4�rú'�:RHEED 

intensity =84Zú®ñu 

 
 



 7
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(Fig10).YBCOGA4 CuO2 }`¥4()ab� 
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