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The principle of STED microscopy

Regular optical STED microscope

microscope ‘

Exciting laser — =
beam

The final image gets a
resolution that is much
better than 0.2
micrometre.

Exciting (aser
beam

Quenching laser The laser beams scan over the
- beam

sample. Since scientists know
\\\ exactly where the beam hits the
\\‘\b sample, they can use that informa-
tion to render the image at a much

In a regular optical microscope, higher resolution.

the contours of a mitochondrion

can be distinguished, but the 'I In a STED microscope, an

resolution can never get better annular laser beam quenches
than 0.2 micrometres. all fluorescence except thatin

a nanometre-sized volume.




L
L e e e e e

2 The blurred images are processed using
probability theory in order to render them
much sharper.

The principle of
single-molecule
microscopy

Microscope

A weak Light pulse
actwates a fraction of all
the fluorescent proteins.
The distance between
them is greater than
Abbe’s diffraction Limit of
0.2 micrometres. They
glow until bleached, at
which paint the procedure
is repeated on a new il -

subgroup of proteins. f.ff"
.\ f.f
-
Ringla
flucrescent
protein

1.0 pm 1.0 um

The distance between each protein = 0.2 pm

3 When all images are

superimposed a high
resolution totality
appears, wherein
indwidual proteins can
be discerned.

High-resolution
mage
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