
EE 362 Electronic, Magnetic, & Optical Properties of Materials, 4_20.docx                                     1 / 1 

 
 Assume Eg is temperature independent. 

a)  From Table B.4, we get Nc = 4.7 × 1017 #/cm3, Nv = 7.0 × 1018 #/cm3, and Eg = 1.42 eV 
at 300K for GaAs.   
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⇒   n0 = 9.64696 × 1013 #/cm3. 
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⇒   p0 = 4672.367 #/cm3. 

b)  At 300 K, assuming n0 = 9.64696 × 1013 #/cm3, we can solve (4.11) to get 
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⇒   Ec - EF = 0.2195166 eV. 

Per (4.19), ( )/
0

F v BE E k T
vp N e− −=  where EF - Ev = Eg - (Ec - EF) = 1.42 - 0.2195166 eV. 
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−− − − − ×= = ×  

⇒   p0 = 0.0476272 #/cm3. 


