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Second harmonic generation was first 
demonstrated by Peter Franken, A. E. 
Hill, C. W. Peters, and G. Weinreich at 
theUniversity of Michigan, Ann Arbor, 

in 1961. 
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  My doctor degree thesis focus on 
“the ultrafast  entangled photons  
generation and detection”. 
Crystals’ selection is the key problem 
for spontaneous parametric down 
conversion (SPDC). 
 
 
 
 
 
 



Monoclinic  BIBO PPKTP 
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LiNO3 

1.High nonlinearity (coefficient) 
2.Vesatile phase matching 
3.High damage threshold 
4. Inertness to moisture (nonhygroscopic) 
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 Yao’s method solving quadratic  
Fresnel equations 
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152.00 ° , f90° and deff=3.48 pm/V 
Proc.of SPIE Vol.8333,833313-1-10 (2012) 



Type II, w= 800 nm,GVD=0 
Optik,124,6627-6630 (2013)  



F=11°，Type II， w= 800 nm， 
       deff =2.5445pm/V 
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 Fresnel equations change to following form 
 without solving quadratic equations 
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Japanese mathematician Kodaira Kunihiko 
angle is a real number define the rotation 
of a plane  
An Introduction to Calculus 
 (Originally published in Japanese  
by Iwanami Shoten, Publishers,  
Tokyo, 2003) 
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We present a convenient and accurate 
theoretical quantification parameter to 
estimate the beam width in nonlinear 
monoclinic and triclinic crystals. This 
approach is based on the gradient of 
angle-dependent refractive index and 
the linear detuning.  
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first-order Taylor expansion in angular picture of 
the refractive index 
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 Pumped with monochromatic light, the fluorescence  
spectra of the two photons are  identical and have a 
bandwidth  
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 Compensation of anisotropy effects in the 
process of nonlinear three wave mixing. 

 

 

 

 

 

 



 This method can be extended to triclinic 
crystal through a more angular 
projecting process decomposed it into 
two segments in a plane which are 
vertical and parallel to each other.  

 

 

 

 

 

 

 
Fig.2. The angle relations and axial projection in triclinic crystal. 
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