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• Also, calculate the mass density of a) GaAs and b) Ge. 

a) GaAs has the zincblende lattice (similar to diamond lattice) 

 

From Fig 1.14, there are 4 Ga atoms in the lattice (all inside). 
Ga # density = avdGa = 4 atoms / a3 = 4/(5.65×10-10 m)3 = 2.21776 × 1028 atoms/m3   

⇒  avdGa = 2.21776 × 1022 atoms/cm3 

From Fig 1.14, the number of As atoms in the lattice is 
# As = 8 corners (1/8 As/corner) + 6 faces (1/2 As/corner) = 4 As atoms. 

As # density = avdAs = 4 atoms / a3 = 4/(5.65×10-10 m)3 = 2.21776 × 1028 atoms/m3   
⇒  avdAs = 2.21776 × 1022 atoms/cm3 

From the period table in Appendix C, the atomic mass of Ga is 69.72 and the atomic mass 
of As is 74.91. 

mass density of GaAs = mdGaAs = [avdGa (Ga atomic mass) + avdAs (As atomic mass) / NA  
mdGaAs = [2.21776 × 1022 #/cm3 (69.72) + 2.21776 × 1022 #/cm3 (74.91)]/ 6.02214076 × 1023 

⇒  mdGaAs = 5.326 g/cm3 

For comparison, Table B.4 in Appendix B gives a mass density value of 5.32 g/cm3. 
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b) Ge has a diamond lattice 

 

From Fig 1.11, the number of Ge atoms is 

# Ge = 4 Ge inside + 8 corners (1/8 Ge/corner) + 6 faces (1/2 Ge/corner) = 8 Ge atoms. 

Ge # density = avdGe = 8 atoms / a3 = 8 / (5.65×10-10 m)3 = 4.4355 × 1028 atoms/m3   

⇒  avdGe = 4.4355 × 1022 atoms/cm3 

From the period table in Appendix C, the atomic mass of Ge is 72.60. 

mass density of Ge = mdGe = avdGe (Ge atomic mass) / NA  

mdGe = 4.4355 × 1022 #/cm3 (72.60) / 6.02214076 × 1023  ⇒  mdGe = 5.347 g/cm3 

For comparison, Table B.4 in Appendix B gives a mass density value of 5.33 g/cm3. 
 


