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Simulation program 

• Goal: 

• Create a simulation program to describe a polarization 

effect and charge transport in diamond. 
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Input data: 
Thickness; 

Applied voltage; 

Trap concentration; 

Hole and electrons cross 

section; 

Trap lifetime; 

Flux; 

Hole and electrons effective 

masses. 

 

Result of the program:  
CCE; 

Current; 

Space charges; 

Effective capacitance; 

Internal electric field. 

 



Calculation of internal electric field 
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Charge transport 
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• Numbers of e-h pears 

• 𝑁𝑒−ℎ 𝑝𝑒𝑎𝑟𝑠 = Φ ∙ 36 ∙ 10
7  
𝑒−ℎ

𝑚
 

• Numbers of e-h pears per bin 

•
𝑁𝑒−ℎ 𝑝𝑒𝑎𝑟𝑠

𝑡ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠
𝑁𝑢𝑚𝑂𝑓𝐵𝑖𝑛 

 

• Charge transport 

•
𝑁𝑒−ℎ 𝑝𝑒𝑎𝑟𝑠

𝑡ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠
𝑁𝑢𝑚𝑂𝑓𝐵𝑖𝑛 

∙ 𝑓𝑟𝑒𝑐 ∙ 𝑁𝑓𝑟𝑒𝑒𝑇𝑟𝑎𝑝 ∙ 𝜎𝑐𝑎𝑝 ∙ ∆𝑙 + 𝑁𝑒𝑚𝑖𝑡𝑡𝑒𝑑 

• ∆𝑙 = 𝑉𝑡𝑒𝑟𝑚  ∙  ∆𝑡 

• 𝑉𝑡𝑒𝑟𝑚 = 
3∙𝑘𝐵∙𝑇

𝑚𝑒𝑓𝑓
  

• ∆𝑡 =
∆𝑥

𝑉𝑑𝑟𝑖𝑓𝑡
 

• 𝑉𝑑𝑟𝑖𝑓𝑡 =
𝜇0𝐸

1+
𝜇0𝐸

𝑉𝑠𝑒𝑡

 

• 𝑁𝑒𝑚𝑖𝑡𝑡𝑒𝑑 = 𝑁𝑡 ∙ (1 − 𝑒
−
∆𝑡

𝜏 ) 
 



CCE and current calculation 
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𝑁𝑒−ℎ 𝑝𝑒𝑎𝑟𝑠

𝑡ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠
𝑁𝑢𝑚𝑂𝑓𝐵𝑖𝑛 

∙ 𝑓𝑟𝑒𝑐 ∙ 𝑁𝑓𝑟𝑒𝑒𝑇𝑟𝑎𝑝 ∙ 𝜎𝑐𝑎𝑝 ∙ ∆𝑙 + 𝑁𝑒𝑚𝑖𝑡𝑡𝑒𝑑 

 

 

 

𝑁𝑚𝑎𝑥 
 

 

• 𝐶𝐶𝐸 = 𝑄 
∆𝑥

𝑇ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠
  

• 𝑄 = 𝑁𝑚𝑖𝑛 ∙ 𝑒 
 

 

• 𝐼 = 𝑄𝑚𝑎𝑥 
• 𝑄𝑚𝑎𝑥 = 𝑁𝑚𝑎𝑥 ∙ 𝑒 

 

𝑁𝑚𝑖𝑛 



Future plans 

• Create a program; 

• Create a alternative voltage mode; 

• Use traps with different energies. 
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•Thank you 
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