
Phase Contrast Technique 
& 

Creating Image Contrast



• http://www.microscopyu.com/galleries/p
hasecontrast/index.html



Inverted Phase Microscopy

• Live cell imaging
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Equipment & Optics

Phase Objectives
Phase Condenser

Optional - phase telescope





Phase Theory

Shift zero order - 1/4 λ from the diffracted rays

Ò

Phase ring - objective exit pupil 
Phase Annulus- aperture diaphragm





http://www.microscopyu.com/arti
cles/phasecontrast/index.html



http://www.microscopyu.com/t
utorials/java/phasecontrast/mi
croscopealignment/index.html





Set Up

Uses Köhler 
No AD – replaced by Phase annulus

Select proper objective & condenser
Focus sample

Focus field stop properly
Pull out eyepiece and in body tube



Superimpose the phase ring on the 
phase annulus 

Viewed at exit pupil of objective



Annulus of Condenser 
must be matched to ring 

located at the Objective exit pupil



Diffracted Rays go through the sample

Zero order goes through background
Sample displaces pathway



Interference Image

Interference occurs at 
Intermediate Image Plane

A result of sample 
and its inherent characteristics



Imaging Problems

-Monochromatic
-HALOS



Exposure Placement

Ph BF



Popular technique

• Live cell imaging
• In vitro fertilization 


