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Simple review 
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Phase difference ф = 2π/λ * (n2-n1) * thickness 



Bright field and phase contrast 
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A. Phase imaging (theory) 

Optical path difference 

一般通過細胞的光，會有 π/2 的波程差 

 ф = 2π/λ * (n2-n1) * thickness 

cos x cos (x-π/2) 

cos x + sin x 



First row: cos x 

Second row: cos x + cos(x+π/2)  

Third row: cos x + cos(x+π)  (destructive) 

Forth row: cos x + cos(x+2π)  (constructive) 

一般通過細胞的光，會有 π/2 的波程差，亦即第二列之情況。 
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Positive and negative phase contrast 
(constructive) (destructive) 



B. Algorithm of holography 



Holography 
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B. Algorithm of holography 
(digital) 



specimen 

camera 

scan in different angle 



C. 3D experimental result 





D. pros and cons 

 Pros:  

◦ Do not hurt specimen. 

◦ Can see Au nanoparticle by scattering. 

◦ Acquire 3D information.  

 

 Cons:  

◦ Sensitive to vibration. 

◦ Laser noise. 
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Thanks for your listening !! 

 

 


