AT

Stimulated Emission Depletion

E

S

Nanooptics 25/1

AT Stimulated Emission Depletion

excitation

E

S,

Nanooptics 25/2

AT

Stimulated Emission Depletion

E

S

excitation

relaxation &
emission

|

Nanooptics 25/3

AT Stimulated Emission Depletion

excitation relaxation &  depletion
E emission

S, =

; @== hv
S,

Nanooptics 25/4

07.02.2023



&7 STED: Confinement by "Inverse Saturation"
or "Saturated Depletion"”
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Hell et al., in Pawley (ed.), Biological Confocal Microscopy (2006)
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AT STED Microscopy
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S.W. Hell, J. Wichmann (1994), Opt. Lett. 19, 780

. T.A.Klar, S. Jakobs, M. Dyba, A. Egner, S.W. Hell (2000), PNAS 97, 8206.
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SKIT Phase masks for STED beam
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Joachim Fischer, Dissertation

AT The Depletion Idea
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The Depletion Idea

n(excitation intensity)2 depletion intensity relevant excitation

voxel width 230 nm
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& (excitation intensity)2 depletion intensity relevant excitation

voxel width 140 nm
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voxel width 40 nm
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D — Optical resolution capability

measured subdiffraction single molecule PSF:

(a) Confocal STED
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V. Westphal, S.W. Hell (2005), Phys. Rev. Lett. 94, 143903

Comparison:
Q(IT Confocal microscopy and STED

Plasma membrane patch immuno-stained against SNARE protein SNAP25;
secondary antibody Atto532-NHS; STED at 615 nm (Pawley, Biological Confocal Microscopy, 2006).

Hell et al., in Pawley (ed.), Biological Confocal Microscopy (2006)
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Exocytosis of synaptic vesicles

Synaptatagmin

e
Anti-synaptotagmin
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Willig et al., Nature (2006)
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