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Research theme in detail: 

<Goal> 

Thermoelectric materials have attracted much attention, but there are still issues 

concerning their low conversion efficiency. Thermoelectric materials can be determined 

by the figure of merit defined as Z = S2/ κ, whe re   is t he  e lect rica l conduct ivit y,  S is t he  

Seebeck coefficient, and            

performance of thermoelectric materials, it is necessary to control the lattice thermal 

conductivity and a high electrical conductivity. 

We focused on a multiferroic material, BiFeO3 (BFO), as a thermoelectric material, 

because the material has unique character in its leakage current mechanism.The specific 

domain wall, which is along the 109° and 180° domain, was responsible for its leakage 

current mechanism. This could be an advantage for thermoelectric properties, because 

the current pass anisotropy, such as a current flowing along the domain wall, is naturally 

similar to the granular structure, which should have a low lattice thermal conductivity and 

a high electrical conductivity. In this presentation, we prepared Nd (10, 15, and 20at%) 

and Ni (3, 5, and 7at%) doped BFO bulk ceramics by solid state reaction method. 

<Result> 

Although BFO shows anti-ferromagnetism, all the samples showed ferromagnetism due to 

the Nd or Ni doping. Since the saturated magnetic moment didn’t change with the 

increases of the Nd concentration, the Ni is responsible for the long range magnetic order. 

The changes in the conductivity of the samples depend on the Ni concentration. In the 

case of low Ni concentration, the conductivity increases with the increases of the Nd 

concentration. However, with the increases of the Ni concentration, the conductivity 

becomes saturated independent of Nd concentration. It is more likely due to the valence 

fluctuation of Ni ion. Since the sample having Nd 15 at % - Ni 3 at % showed the highest 

power factor and high coercive force in magnetization curve, we can conclude the BFO can 

be thermo-spintronic material by the suitable magnetic elements co-doping. 



About the laboratory I was sent to: 

Chair of laboratory: Christoph J. Brabec 

Number of faculty and students : About 70 

Methods used in research activity: There is no core time. We discuss with supervisor about 

research when we need to. 

Comments about the workshops and seminars I attended: 

2nd Joint i-MEET – ZAE Day 

My Ambitions: 

I learned importance of communication in Germany. I would like to perform better by 

making use of this experience. 

Advice and suggestions for young researchers who will go to exchange universities: 

I think you fear to live in a foreign country, but it’s good opportunity to improve yourself. 

Please challenge many difficulties, not to be on the defensive. 

 
 
 
 
 
 
 

 
 

Picture1 Appearance of experiment 

 

Picture2 Technical staff and supervisor 

 

Picture3 My friends in Germany 

 


	Returnee’s Report

