
1 

Nonlinear Optics (WiSe 2017/18) 
Lecture 21: January 11, 2018 

 

11 Terahertz generation and applications 
 ...... 
11.2.2 Optical rectification by Quasi-Phase Matching (QPM) 
  



11 Terahertz generation and applications  

2 
0.3 – 30 THz 
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11.2.2 Optical rectification by Quasi-Phase Matching (QPM)  
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Figure 11.10: Schematic illustration of collinear THz-wave generation in a nonlin- ear crystal 
with periodically inverted sign of χ(2). (a) Optical rectification with femtosecond pulses, (b) 
difference-frequency generation with two picosecond pulses (Ω = ω3 − ω2) [10]. 
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Plane-wave analysis of optical-to-THz conversion in QPM crystals with ultrashort pulses 
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Optical to THz conversion effficiency 
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Influence of optical bandwidth 



For long pulses 

Walk-off 
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Very long pulses 

Influence of walk-off 

10 



11 

Optimal length of the EO crystal  

Optimal focusing 

Ratio between crystal length and THz Rayleigh range 
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Enhancement factor 
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Cascading and red shift 
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Cascading and red shift 



Summary 
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