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Reflected Light (Epifluorescence) Microscopy
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Widefield Fluorescence Microscopy

Widefield Fluorescence Microscopy

Confocal Fluorescence Microscopy

Marvin Minsky’s Confocal Microscope

Patent application submitted in 1957 while
Minsky was a post-doc at Harvard

Marvin Minsky’s Confocal Microscope

Epi-illuminated design eliminated need for a condenser

Also incorporated the concept of stage scanning




Confocal
Microscope
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Invented in 50s

Dichroic

lluminating aperture  picer

Not practical until availability
of low cost lasers and high
speed computers

Point source

First commercial devices
available in the 80s

Objective lens {_F
. Uses pinhole to limit collected
light to that which is “confocal”
(i.e., shares conjugates planes of
Infocus rays focus) with the object plane

~--- Out-of-focus rays

Focal plane —

Zeiss LSM510

Spectral Version /\ T om
Scan Unit

Gorfocal
pinhole

Marvin Minsky’s Confocal Microscope

Reduced blurring of image by light scattering
Increased effective resolution

Improved signal-to-noise ratio

XY-scan possible across a wide area of the specimen
Inclusion of Z-scan possibility

Electronic adjustment of magnification

Possibility of quantitative measurements of optical
properties of the specimen
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Nipkow Disk

Invented in 1884 by Paul Nipkow,a contemporary of Abbe.

Central element of an early incarnation of the television.
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Point and Area-Scanning Confocal System Configurations
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Common Laser System Configurations
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Table 1.1. Principle emission lines of gas lasers useful for confocal laser scanning

microscopy
Laser Wavelength (nm)
uv Blue Green Red
Helium-cadmium 325 442
Helium-cadmium (RGB) 442 534, 538 636

Low power argon ion
Water-cooled argon ion
Argon-krypton mixed gas
Helium-neon (green)

Helium-neon (red)

351, 364 457, 488 514, 528

488 568 647

633

RGB, red, green and blue; UV, ultraviolet.
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Confocal Microscopy Scanning Unit
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Three-Dimensional Volume Renders from Confocal Optical Sections
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Photocathode Spectral Responses
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