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Alternative approach?
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RESCue STED

STimulated Emission Depletion micra
- Super-resolution microscopy
- Visible wavelength regime

- Depopulation of excited state

- Nobel prize (Hell, Moerner & Betz
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Laser Induced Backside Wet Etching:

- Fluorophores deposit energy ¢
- Able to structure fused silica, sapphire etc. S. <

- Excimer laser (UV)
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Required dye properties:
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Excited State Absorption (ESA) in the visible range

Soluble at high dye concentrations
High fluorescence quantum efficiency
=>» Laser dye

Fluorescence

Our choice: Rhodamine 6G

Excited state absorption: A =440 nm
Soluble in ethanol up to ¢ = 0.16 mol/l, in methanol up to ¢ = 0.66 mol/I
Fluorescence quantum yield: 96 %

Ground state absorption maximum: A =530 nm
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Pump beam

Laser parameters:

- ESA laser beam: 440 nm, 50 ps, >1000 mJ/cm?

- EXCitation laser beam: 530 nm, 50 ps, > 1000 mJ/cm?

- STED laser beam: 625 nm, 50 ps, >1000 mJ/cm?

- All laser beams synchronized ’

- Repetition rate: 4 Hz

6G reservoir
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Sample: PMMA
1000 pulses

AFM Image
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Add phase plate to STED laser beam
>
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Summary
- Proof of principle

STED laser beam reduces structure size
- Interesting effect for higher ESA energies

Outlook
- Work with higher Numerical Aperture

- Optimize laser parameters (repetition rate, pulse width)
- Better fluorophores

- Other substrate material
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