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Fig. A1. Optical image of one portion of the GaAs solar cell device. Shown are multiple 
independent small cells (the right column has 6 such cells, although #1 is mostly missing). Each 
small cell has five stripes separated by electrode fingers. 

 

 

 

 

 

 

 

 

 

 

 

Fig. A2. Comparison of optical and EL image of cell #5. In the area #5-3, the dark spot in the EL 
image has no correspondence in the optical image. In the area #5-2, the dark spot in the EL 
image appears to match some surface features in this low-resolution optical image. However, 
under higher resolution, the surface features actually do not match the dark spots in EL. The 
exact locations of the three dislocation defects shown in Fig. 1 relative to the surface features are 
shown in Fig. A3. 
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Fig. A3. Optical and SEM images showing the precise location of the three defects (indicated by 
the green dots) and parasitic features on the device surface. 

  

green dot:  defect #5-2B 

green dot:  defect #5-2C 

green dot:  defect #5-2A 

SEM 
 



4 
 

 

Fig. A4. EDX analysis of parasitic depositions on the surface of the GaAs solar cell (area #5-2). 
The extra depositions are found to be rich in carbon with some oxygen. Their Raman spectra are 
typical of amphoras carbon. The Raman spectrum shown was measured from the location of the 
green dot on the optical image. 
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Fig. A5. Low-resolution TEM images of a cross-sectional view of the defect #5-2A. The red box 
indicates the approximate area that is viewed in the higher resolution image of Fig. 5(a). 
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Fig. A6. Optical images indicating the precise location of the defect #5-3A (indicated by the 
green dots). 

  

Defect #5-3A is indicated 
by the green dot, just 
above the white spot. 

X=53 µm, 
Y=9.5 µm 
 



7 
 

 

Fig. A7. TEM images of the defect 1B shown in the EL image. It consists of a cluster of defects, 
extending about 1.5 µm into the absorber layer. 

 


