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 In this thesis work, we are interested in studying the properties of Bi1-xMxFeO3 

where M = La and Ba and x = 0, 0.05, 0.1, 0.2 and 0.3. This bismuth ferrite BiFeO3 

(BFO) has multiferroic property and high dielectric in the order of 104 at room 

temperature. In this work, it was observed that, the capacitor with Bi1-xLaxFeO3 (x = 

0.1) as dielectric material could have higher electrical capacitance up to 10% and 12% 

under irradiation of green and violet laser (wavelength of 532 nm and 405 nm, 

respectively) where the original capacitance was 620 pF and the measuring frequency 

was 1 kHz. For other dopings, similar enhancements were also observed with details 

later described in the thesis.   

 To investigate the origin of this enhancement effect, we studied the electronic 

structure of these BFO materials were studied by using photoemission spectroscopy 

(PES). The change in resistance under irradiation was also measured. It was found that 

the irradiation could cause the oxygen vacancy at the surface which might lead to the 

formation of two-dimensional electron gas (2DEG) at the surface. This agrees with the 

observation of the clear reduction in resistance upon increasing irradiation dose. From 

the model of this 2DEG formation, it is expected that this 2DEG layer will act like an 






