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<Goals> 

Organic/inorganic hybridization of photovoltaics (HPVs) has been focused as one of 
promising technologies to increase the efficiency of organic photovoltaics (OPVs), 
because of its theoretical advantages. However the efficiency of them is still low due to 
the degradation caused by the uncontrollable non-radiative recombination of excitons in 
organic semiconductors. 

Therefore in this study, we aim to increase the efficiency of HPVs by incorporating 
BaTiO3 ferroelectric thin films into HPV devices. This strategy is expected to be 
essential to inhibit the recombination of excitons. It is supposed that the electric field 
provided by the polarization of ferroelectric layer promotes the dissociation of excitons, 
which leading to the increase in the efficiency. 

To introduce BaTiO3 thin films into HPVs, it is necessary to synthesize the BaTiO3 
thin film with a thickness of several nanometers. Therefore in this study, BaTiO3 thin 
films have been synthesized by using Pulsed Laser Deposition method (PLD). This 
method can offer several advantages such as (1) easy deposition of oxides with high 
melting points, and (2) precise film thickness control by controlling the number of 
pulses during deposition. 
 During my study and research work at Imperial College London ICL), I tried to 
optimize the deposition parameters to synthesize BaTiO3 thin films on ZnO by using 
PLD as a first step to introducing BaTiO3 thin films into HPVs. 
<Results> 

In this study, I optimized the deposition parameters of PLD, such as the oxygen 
pressure, the substrate temperature during deposition, to synthesize BaTiO3 thin films 



on ZnO which is expected to be used in HPVs as an acceptor. From the result of XRD 
analysis, it was found that the BaTiO3 thin film composed of fine crystallites of 
approximately 50 nm in size was successfully synthesized on ZnO under the higher 
substrate temperature and the lower oxygen pressure condition. However it is also 
indicated that the deposition under low oxygen pressure lead to the formation of oxygen 
vacancies in BaTiO3 which is one of the causes of the degradation in the ferroelectric 
properties. 
<Achievements> 

Several studies about the effect of ferroelectric polymer in the OPV have been 
reported. On the other hand, a study about the HPV with ferroelectric thin film has not 
been reported yet. So in this study, we have aimed to increase an efficiency of HPV by 
introducing BaTiO3 thin film. 

To introducing BaTiO3 thin films and increase the efficiency of HPVs, it is supposed 
that to synthesize BaTiO3 thin film with high crystallinity on ZnO is necessary. 
Therefore in this study, as a first step to introducing BaTiO3 thin films in HPVs, 
optimization of the deposition parameters of BaTiO3 on ZnO was investigated, and as a 
result, the BaTiO3 thin films with the crystallite size of about 50 nm could be 
successfully synthesized. 
About the laboratory I belong to（ Number of faculty members and students, Methods 
used in research activity: 
Supervisor: Dr. Martyn A. McLachlan 
Number of members: about 10 
Research activity: The members have meeting once a week and discuss about 
experimental results and future plan. 
Comments about the workshops and seminars I attended： 
I attended 5th International Workshop on Advanced Ceramics. 
My Ambitions： 

 The knowledge and attitude about studies I obtained through this stay are really useful. 
So I would like to make use of them. 
On the other hand, I realized that my English skill is not enough. So I would like to 

improve English skill by practicing harder. 
Advice and suggestions for young researchers who will visit partner schools and other 
institutions： 
 I think an important thing is courage. Even if your English skill is not enough, please 
try various things, especially to talk to people. 
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