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Abstract 

In this study, the radiation effects on space solar cells in 

particular for the advanced solar cells such as InGaP and GaAs sub-

cells of triple junction InGaP/GaAs/Ge solar cell were invesigated. 

Characterization and modeling for low energy proton irradiation 

damages to these sub-cells is fundamentally important for the 

optimizing and predicting the radiation resistant of the multi-

junction space solar cells. Such studies are also equally important 

from the point of view of a thorough and deeper understanding of 

the properties of these materials. The main results, highlights and 

conclusion drawn from her work on each of these materials and 

solar cells are summarized below.  

Chapter one shows general introuduction for the main idea and 

background of this study. 

Chapter two presents declaration for the physics of solar cells and 

space radiation environment and their effects on solar cells in 

details. 

Chapter three shows establishment for the experimental and 

analytical procedures. 

Chapter four presents the results and discussion for InGaP solar 

cells irradiated by 30 KeV proton. The first part of this chapter 

demonstrates results of the charactrization for radiation damages to 

InGaP solar cells. The second part of this chapter presents 

optimization of the structure of radiation–resistant InGaP soalr cells. 



 
 

Numerical simulation has been carried out to optimize radiation 

resistant InGaP solar cell structure by using the damage parameters 

(Rc, KL).  

Chapter five present the results and discussion for GaAs solar cell 

irradiated by 200 keV proton. The first part of this chapter 

demonstrates the results of the charactrization for radiation damages 

to GaAs solar cells. The second part of this chapter shows proton 

energy dependence of radiation damages to GaAs/Ge solar cells was 

also investigated. 

Chapter six shows the summary, conclusion and future work. 
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