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Experimental Setup & Scheme 



SHG signal contrast – stimulated vs spontaneous

Why?



Nonlinear optical process

*Polarization

Light
Matter

Interaction

2
0

2 ( )2 eE tx
m

xx x a lg w
×× ×

++ + = -0
3

0
21

2
1
3res

U F dx m mx xw w= = +-ò %

(1) 2 (2) 3 (3)x x x xl l l= + + + ×××

1 2
1 2( ) . .i t i tE t E e E e c cw w- -= + +%



2nd Nonlinear optical process

Details – The Principles of Nonlinear Optics, Y. R. Shen, Chapter 1.3.
Nonlinear Optics, Robert W. Boyd, Chapter 1.4.

1) Second Harmonic Generation (SHG) 2) Sum-frequency Generation (SFG) 

3) Difference-frequency Generation (DFG) 4) Optical Rectification
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Energy exchange – Coupled wave equation 
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Energy exchange – Coupled wave equation 

Details – The Principles of Nonlinear Optics, Y. R. Shen, Chapter 3.1-3.3.
Nonlinear Optics, Robert W. Boyd, Chapter 2.6.
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Specific case 

1 2

1 2

2 0 : perfect phase matching
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Characteristics of stimulated SHG intensity 
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SHG signal contrast – stimulated vs spontaneous
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SHG signal contrast – stimulated vs spontaneous



SHG signal contrast – stimulated vs spontaneous

for 
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pq = +

http://www.wolframalpha.com/input/?i=dy
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SHG image – collagen fibers
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