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Recently organic thin film devices have attracted much 

attention [1]. However understanding carrier mechnism is 

still insufficient for use them in electronics. The 

electric-field-induced optical second-harmonic generation 

(EFISHG) measurement is capable of visualizing carrier 

motions in devices, and it is very useful to analyze device 

characteristics [2-6]. However, the conventional optical 

microscope setup is not suitable for observing carrier 

motion in layered MIM-structure devices; At a focal plane 

beneath the objective lens, there is no optical electric field 

in the film thickness direction, but non-zero field is needed 

for probing carrier motion . In this paper, we report a novel 

EFISHG microscope that can probe electric field in the 

device thickness direction. The EFISHG microscope 

developed here has a potentiality as a tool for studying 

carrier motion in layerd MIM-structure devices. 

 







 

     

 



Figure 1 Microscope setup for measuring 

internal electric field in device thickness 

direction. 
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 A novel microscope used for visualizing electric 

field in film thickness direction of layered organic 

device was developed. This EFISHG microscope is 
available to probe the electric field in device thickness 
direction, and it has potentiality in directly tracing 
carrier motion in layerd devices such as OSCs. 
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Figure 4 (a) Optical image of the sample. (b) 

EFISHG image of the sample. Electric field 

along fullerene layer thickness direction was 

clearly visualized. 

Figure 3 EFISHG intensity under 

various voltage amplitude. 

Figure 2 EFISHG response under DC voltage 

application. (a) Incident laser beam with radial 

polarization: EFISHG response is clearly seen 

following switching on and off voltage applica-

tion. (b) Incident beam with linear polarization: 

EFISHG response is very small. 
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