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Basic Optics Systems

Timeline microscope technology

1590 Zacharias Janssen
Pierre Borel

1620 Willem Boreel compound microscope
1609 Galileo Galilei
1612 Polish Sigismund 111
1619 Cornelius Drebbel 1572 1633 London
1622 Rome
1624

Linceans
1625 1574 1629

1665 Robert Hooke

cork
1674 Anton van Leeuwenhoek

1877

1931 Ernst Ruska electron microscope
1953 Frits Zernike theoretical physics Nobel Prize

1981 Gerd Binnig Heinrich Rohrer scanning tunneling microscope

http://en.wikipedia.org/wiki/
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Van Leeuwenhoek

convex lens

sample
magnifying glass

hand-lens loupe

http://en.wikipedia.org/wiki/
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objective lenses

mirror
condenser

T

http://en.wikipedia.org/wiki/
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Stage_. ¥ Specimen

Vi

Aperure stop
Rotatable

polariser = magnification

eyeplece
Condenser —

http://www.doitpoms.ac.uk/tlplib/optical-microscopy/rmicroscope.php

http://en.wikipedia.org/wiki/
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Eye piece  Eye piece focus adjustment

Aperture stop metals
Sl metallography minerals
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stage control

http://en.wikipedia.org/wiki/

http://www.doitpoms.ac.uk/tlplib/optical-microscopy/rmicroscope.php
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with K tion

to illustration

http://en.wikipedia.org/wiki/
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Airy Patterns and the Limit of Resolution

Resolution Unresolved

v/

Patterns —

3-Dimensional
Point Spread
Function

http://www.microscopyu.com/tutorials/java/imageformation/airyna/index.html
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Numerical Aperture

MNA = n » sinjo)
(a)ae=7" NA=0.12
(b) o = 20° NA = 0.34
(c) oo = 60° NA = 0.87

http://www.microscopyu.com/tutorials/java/objectives/nuaperture/index.html
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Objective Type

Plan

Plan Achromat Plan Fluorite
Apochromat

e Resoluti Resoluti Resoluti
Magnificat N.A on N.A. on N.A. on

ion .
(um) (um) (um)
0.10 2.75 0.20 1.375

0z 0 045 081 oDjageral = 0,

0.40 0.69 0.75 0.37
eDaxial = 2N/

oes o4z RN |\ in®

0.75 0.37 0.95 0.29

which is clearly influe
objective numerical ape
Note that lower values
indicate higher resoluti

nt fact to note is that magnification does not appear as a factor in any of

N.A. = Numerical Aperture

http://www.microscopyu.com/tutorials/java/objectives/nuaperture/index.html
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Resolution versus Wavelength

Wavelength Resolution
(nanometers) (micrometers)

http://www.microscopyu.com/tutorials/java/objectives/nuaperture/index.html
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Types of Transmitted Light Microscopy
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EXTRAS
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Terminology for different types of microscope objective

http://www.microscopyu.com/tut
orials/java/objectives/nuaperture/i
ndex.html
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