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llluminating annulus
in front focal plane
of condenser




Adjustment of illuminating annulus

as seen in the back focal plane of the objective

llluminating annulus
adjusted so that its image
coincides with phase ring
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Phase contrast

« Because they consist of areas of different
refractive index from their surroundings,
transparent, non-absorbing objects produce small
differences in the phase of light which encounters
them, but only small differences in its amplitude.

* Thus they are invisible in the microscope image.

* Phase contrast is a technique for converting an
invisible image into a visible image.




Unmodified ‘zero-order’ beam




Resultant beam in image
of non-absorbing object

Zero order

Resultant- N\~

Resultant beam is slightly retarded
from zero-order beam




Positions where amplitudes are
equal
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Positions where amplitudes are
equal

Zero order

Resultant A




Positions where amplitude of resultant
IS less than that of zero order

Zero order

Resultant- N\~

In these positions the diffracted ray
must have a negative value




Positions where amplitude of resultant
is greater than that of zero order

Zero order

Resultant T

In these positions the diffracted ray
must have a positive value
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Zero order resultant
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one quarter wavelength
zero order
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Quarter of a wavelength




The diffracted ray differs from the
zero-order by one quarter of a
wavelength

...and we know that this leads to an invisible image
because of lack of contrast.

We know too that with an absorbing object, there

Is one-half a wavelength difference, and this leads
to good contrast.

If we were able to convert the quarter-wavelength
difference into a half-wavelength difference, the
non-absorbing object would appear in the image
as if it were an absorbing object.
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Diffracted beam now approximately
half a wavelength behind zero order
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