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 Study of electron state in transition metal oxide nanosheets using a 
Synchrotron Radiation Photoelectron Emission Microscope. 
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The nanoscale x-ray absorption spectroscopy was performed using SPELEEM (Spectroscopic Photoemission and 
Low Energy Electron Microscopy) at SPring-8 BL17SU to clarify the chemical states of molecularly thin 
transition metal oxide as room temperature ferromagnetic.  The sample is the titania nanosheets doped Fe in 
high concentration. We revealed that the chemical states of doped Fe atoms mainly consist of Fe3+, and the 
chemical states stay constant with different stacking structures as single and overlapped nanosheets. 
 

X  
 
 

. Co Fe

(  104 deg/cm )
[1],[2]

, Co 
Fe Co

Fe
, 

[3]

. BL17SU
 

(SPELEEM)
X X

X . 
 

BL17SU SPELEEM

Langmuir-Blodgett
SrTiO3 Nb0.5wt% . AFM

PEEM
m m, 1nm . 

, 

. 
 

1 Fe
Fe . 

Fe L3 PEEM

Fe . 

－ 80 －



 

 

. 2 Fe
. XAS

.  
 

 
 
Fig.1. Fe chemical map of the Ti0.6Fe0.4O2 nanosheets 
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Fig.2. Histogram of fig.1. 
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Fig.3. (a) PEEM image and three different areas are shown 
in the figure.  
(b) Fe L3 XAS spectra of thee areas.  
 

1nm

(Co, Fe)
X

.
.  

 
 

 
1) M. Osada, Y. Ebina, K. Fukuda, K. Ono, K. 

Takada, K. Yamaura, E.Takayama-Muromachi, and 

T. Sasaki, Phys. Rev. B 73, 153301 (2006). 

2) M. Osada, Y. Ebina, K. Takada, and T. Sasaki, 

Adv. Mater. 18, 295 (2006). 

3) M. Osada, and T. Sasaki, J. Mater. Chem., 19, 

2503 (2009) 
 
 

1 m 

A 

A 
B 

B 

C 

C 

1 m 

(a) (b) 

－ 81 －




