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Á� |^ÓÚË�1>fUÌEâïÄSrTi1−xRuxO3 X�aWv¶(��zÔ�>f(�. ÏLÿ

þTX��zÔ�1>fUÌ (PES)ÚX��áÂÌ (XAS), ��
SrRuO3 3\�Uþ53eV���

�1>fUÌ (RPES), SrTi1−xRuxO3 ¥, �XxCz
Cz�d�1>fUÌÚO 1s�áÂÌ. ,�

ëì©z¥ÛÜ�ÝCq�{ (LDA)�[O��U�(�, ?1ÐÚ�©ÛÚ)º.

'�c aWv¶(��zÔ (ABO3) 1>fUÌ (PES) X��áÂÌ (XAS) ÛÜ�ÝCq{

(LDA)

1 Úó

C
c5, 3#á��ïÄ¥, aWv¶(�

(ABO3)�LÞx7á�zÔLyÑ´Lõç�Ôn

5�. 3ù
á�¥, k7á�N, ��N, ý�N,

p§��N, c>9Ø>N, �k�«^kS�^5

NÚ
^�>{á��. �C, n (4d)��zÔ��

þïÄ. ¢�þuy, �¹kCu�p§�zÔ��

N�Ó�´, RuX��zÔLyÑ²w�7á�>

5, Ó��äk^5. Ù¥SrRuO3(SRO)�´ïÄ�

9:, LyÑNõk��Ôn5�. Tá�äk7á

�>5, ~¡�“�7á”(bad metal), ÙØp§Ý3

125—167K �m
[1]

. ,��¡, SrTiO3(STO)´�«

�c^�ý�Ná�, Ï~�´3$§�¹eLyÑ

²w�Ø>�A, �´ÏL�þ��,, SrTiO3 ��

>Ç�Ôn5�¬ké��Cz. 
STOÚSROù

ü«�zÔ�p��,NXSrTi1−xRuxO3 �>�Ç

�XRu(x)þ�O\, u)
�~k��Cz
[2]

. ùÒ

¦é�NX�zÔ�>f(�ïÄw��~­�.

�Ä3¹kLÞ7á�f��¥%� N�r'

é�zÔ¥, Ä�>fd�(�dO�f2p�ÚLÞ

7á�fd��,zû½. �©¥, ÏL1>fUÌ

(PES)ÚX��áÂÌ (XAS)éSrTi1−xRuxO3 X�

�zÔ�>f(�?1
ïÄ, ,�ëì©z¥LDA

CqO�(J�Ñ{ü©Û.

2 ¢�

SrTi1−xRuxO3 X� (x = 0.1, 0.2, 0.3, 0.4, 0.5,

0.6, 0.7, 0.8, 0.9, 1.0)���æ^DÚ����A{,

òSrCO3, TiO2, RuO2 U'~·Ü¿ï�þ!, Ø¡,

,�3�íí¨e1600K�(12h, TL§�EeZ

g, ±�y�¬�þ!5. |^X��û� (XRD)�

{(½z|�¬þ´ü�þ!�(�.

X��áÂÌ¢�Ú1>fUÌ¢�´3�®Ó

ÚË�¢�¿1>fUÌÕ?1�. ÓÚË�X��

1>fUÌÁ�C�®3O?�[Qã
[3]

. �¬�3

�pý�XÚS, Ù�.ý�Ý�6×10−7Pa, ¢�?

1L§¥�1×10−7Pa. ÿþáÂÌ¢�¦^�´L

¡¯a��>f�� (TEY)�ª, \�X��Uþ�

��510—580eV, UþÚ��0.2eV, \�1>f�

�´ÏL>fOêLÿþ��; ÿþ1>fUÌ¦^

Uþ©Ù­� (EDC)�ª. ¢�c?1
�¬L¡À
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z, z|�¬3ý�e�
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L¡áN,�éÿþ(J�K�.

3 (J�?Ø

Äk, Xã1¤«, 3ØÓUþ�\�1e, ·�

��
�X�k'SrRuO3 d�NC�1>fUÌ,

Ù¥z^Ì�Ñ�éÓÚ16rCz�L8�z. Ï

Lò¢�êâÚ�[U�(�O���Ý (DOS)�

m?1'�
[4—6]

, �±uy, ã¥��−4—−8eVNC

�ü�¸ (A,B)éAuO 2p�; 
Ru 4dt2g éAuã

¥¤�¡NC�C¸. A,B¸�¡, 3�V−10eV�

mÑy�¸/, K´Ù¦L¡,��Z6¸
[7]

.

ã 1 ØÓUþ\�1 (32—100eV)eSrRuO3 d

�Ì(�ã�−3—1eV����ã)

�â��, \�X1352eV�m, �3Ru 4p →

4d���y�
[8]

, *	ã¥C¸�Cz(�ã¥), l

32eV�100eV(¢k¸rÝ�Cz, 
���Ñy

352eV. Ó�uy100eV�C¸²wC�, 
B¸�

éÙ¦Ì�C�. ùÌ�Ï�Ru 4d�1>l�¡3

100eV�´���, =¤¢“Cooper Minimum”�Ñ

yE¤�
[9]. nÜþ¡�Á�y�Ú©Û, ±9�k

']��éì, �±é�ß�©E3d�NC�1>

fUÌ¥, Ru 4dÚO 2p�g��z.

3 ã 2 ¥ ÿ þ 
 \ � 1 U þ � 36eV �

SrTi1−xRuxO3 X� (x = 0, 0.4, 0.5, 0.7, 0.9, 1.0)�

d�Ì. dÌãÄ��±�Nd�¥Óâ�>f��

Ý&E. ·���, RuX�zÔ�7á�>5, �¤

�¡NC�Ru 4d��Ýké���'X
[7]

. 
ã¥

¤«, �XRu�,þ3��NX¥�Cz, ²wuy

3¤�¡NC�Ru 4d�¸r3Cz; �STO�, ¤

�¡NC®²��vk?Û¸�3. ��L§Ä�é

AuSrTi1−xRuxO3 X��zÔ��>ÇCz�¹
[2]

.

ã 2 SrTi1−xRuxO3 d � 1 > f U Ì(� ã �

−3—1eV��)

�e5ÿþSrTi1−xRuxO3 �O 1s X��áÂ

Ì (XAS), l á Â Ì ¥, � ± � � k ' d a � z

Ô��þ�Óâ���Ý&E, Xã3 (lþ�e,

SrTi1−xRuxO3 ¥�Rulx = 1.0Cz�x = 0.0). *

	l525eV�535eV�Ü©, uy�Xx�O�, 3

528eVk��¸3ÅìÑy!O�; �é�, �5

3530eVNC�¸ØäC�����ööùü�¸

©OéAXRu 4d�ÚTi 3d�. �¡3538eV�¸

éAXSr 4d�; 542eVNC�¸´Ti 4sp ÚRu 5p

�·Ü�
[10]

. lã¥w��XRu�,þ�O\,

SrTi1−xRuxO3 X��zÔ�Ru 4d�m©Ñy, ¿

ØäO�, ��XTi 3d��~�, ����.

ã 3 SrTi1−xRuxO3 �O 1sáÂÌ�XCz

òã2Úã3Ü¿, l
����ld�º���

.�nÜ(�Ìã(ã4).

x = 0.0(=SrTiO3), �u−2eV�Ü©´O 2p�

��Ý¸, 3��Ü©, Ti 3d3�� t2g Úeg üÜ©,

©O uål¤�¡2.2eVÚ5.1eV?(�ã3). �Ò
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´`SrTiO3 3¤�¡NCvk?Û��Ý��3, k

���V3eV�m�UY, ù�k']�(JÎÜ�

Ø�
[11]

. 
�Xx�O�, Ru 4d�m©Ñy!O�,

3SrTiO3 ¤�¡NC�UY�úúW¿, �x = 1.0,

=SrRuO3 �, ®²�±�~²w�*ÿ�¤�>�

�3
, ��ù�L§, Ti 3d�úú��
. Ó�, �

±w�, 3xO��L§¥, Äkvku)¤�¡kU

þ £�y�, ÙgRu 4d�¸�O�ÚTi 3d�¸�

~�L§´ìC�L§, ¿vkâC�y�Ñy.

ã 4 SrTi1−xRuxO3 �1>fUÌÚX��áÂÌ

|^LDA(ÛÜ�ÝCq�{)��U�(��

CqO�, ´PESÚXAS©Û�zÔ>f(��~k

^�9Ïóä. �ã5, ã¥�e¡�´SrTiO3 �Ti

3d3¤�¡NC�U?(��O�(J
[12]; �þ¡�

´SrRuO3 �O�(J
[14]

; ¥mSrTi0.5Ru0.5O3 �Ü

©´òüöU�'~U\�(J. òSrTi0.5Ru0.5O3

�O�(JÚÁ�(J'�, üöÎÜ�'��

C. dù�(JÚc¡�(Ø, ·��±wÑ, 3

SrTi1−xRuxO3 �X��zÔ¥, Ti 3dÚRu 4d�m

¿�ku)ÍÜ�y�, 
�>5�Cz, Ì�´d

Ru 4d��Ý�Czû½�.

ã 5 LDA�{O�NXU?(�

(a) SrTiO3 (Ref. [12]); (b) SrTi0.5Ru0.5O3 (Ref.

[13]); (c) SrRuO3 (Ref. [14]).

4 (Ø

nþ¤ã, �ó�Ì�´éSrTi1−xRuxO3 X�

�zÔ?11>fUÌ (PES)ÚX��áÂÌ (XAS)

ÿþ, òïÄ­:�3
Ru 4d�PESÌÚO 1s�

XASÌþ, ,�ëìLDA(ÛÜ�ÝCq�{)U�(

�O��(J, nÜïÄ
TNX�zÔ�>f(�;

�ª@�3TNX¥, ¿Ø�3Ru 4dÚTi 3d�ÍÜ

y�, Ù�>5�Cz, ´dRu 4d��Ý�Czû

½�.

ë�©z(References)

1 Fukunaga F, Tsuda N. J. Phys. Soc. Jpn., 1994, 63, 3798

2 Bianchi R F, Cuffini S L. PRB, 2000, 62, 10785

3 LIU F Q, Ibrahim K, Qian H J. Electron Sepectroscopy

Relat Phenom, 1996, 80: 409—412

4 Allen P B, Berger H, Chauvet O. PRB, 1996, 53: 4393

5 Singh D. J. Appl. Phys., 1996, 79: 4818

6 Mazin I I, Singh D J. PRB, 1997, 56: 2556

7 Jonghyurk Park, Se-Jung Oh. PRB, 2004, 69: 085108

8 Fujioka K, Okamoto J, Mizokawa T. PRB, 1997, 56: 6380

9 Fano U, Cooper J W. Rev. Mod. Phys., 1968, 40: 441

10 Mizokawa T, Tjeng L H, Sawatzky G A. PRL, 2001, 87:

77202

11 Cardona M. Phys. Rev., 1965, 140: A651

12 deGroot F M F, Fuggle J C, Michiels J J M. PRB, 1993,

48: 2074

13 Abbate M, Guenvara J A, Cuffini S L. E. Phys. J. B., 2002,

25: 203

14 Okamoto J, Mizokawa T, Mizokawa T. PRB, 1997, 60:

2281



50 p U Ô n � Ø Ô n ( HEP & NP ) 1 29 ò

Study of Electronic Structure in SrTi1−xRuxO3
*

WANG Jia-Ou
1,2

Kurash Ibrahim
2

WU Xiang
2

HONG Cai-Hao
2

ZHONG Jun
2

SU Run
2

QIAN Hai-Jie
2

WU Zi-Yu
2;1)

1 (Lanzhou University, Lanzhou 730000, China)

2 (Beijing Synchrotron Radiation Laboratory, Institute of High Energy Physics, CAS, Beijing 10049, China)

Abstract We studied the electronic structure of SrTi1−xRuxO3 using synchrotron radiation. The Experimental used

in the study were photoemission (PES) and O 1s X-ray absorption (XAS) spectroscopy. The PES and XAS spectra of

SrTi1−xRuxO3 showed the Ru 4d bands changed with the change of X. Compared with the results of LDA calculation,

we analysis explain the experiment data.
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