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Introduction
• Stimulated emission depletion (STED) microscopy is a well-known and promising of super-resolution microscopy methods. However, it requires a 
rather complex and costly experimental setup. Up to now, two wavelengths are used: one for excitation and one for depletion.

• Our goal: to  demonstrate that two-photon excitation and one photon depletion can be achieved usinga single wavelength
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CCD Images

Fluorescence decays.

Calculated fluorescence depletion as a function of STED beam 
intensity in the single wavelength scheme (solid line).

Experimental set-up
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Fluorescence was excited by two photon absorption with a 
femtosecondpulse, then depleted by one photon stimulated emission 

with a stretched pulse

Image of the 
fluorescence signal

Fluorescence decay

The fluorescence is quenched when the two beams overlap

Fluorescence depletion as function of the peak 
intensity of the focused STED beam 
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•Fluorescence 
quenching increases 
exponentially with the 
STED beam intensity

•More efficient 
depletion at 680 nm 
than at 700 nm

•10% of the 
fluorescence signal 
could not be depleted

Fluorescence depletion efficiency
1. Experimental 2. Numerical

Resolution enhancement in a Single wavelength STED microscope-numerical simulations

Energy levels and optical 
transmission in single � STED

Conclusions

• We have demonstrated the possibility to quench two-photon excited fluorescence by stimulated emission with a single wavelength

• Although in our approach there is the possibility of reexcitation by the  STED beam, numerical simulations show that it is not a fundamental 
obstacle to resolution improvement

• Perspective: obtain super-resolved microscopy images and measure the resolution enhancement
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intensity 
increases 

OTF bandwidth is 
significantly 
enlarged 
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*Average powers: 25 mWfor excitation beam, 
80 mWfor STED beam
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Principle

Measurements

Calculated point spread function (PSF) and optical transfer 
function (OTF) for a single wavelength STED microscope

* The calculations are based on a NA=1.4 microscope objective, a laser 
wavelength of 680 nm and a configuration with a pinhole in the image plane
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Two-photon excited 
fluorescence by the    
STED beam

Exponential decay of 
fluorescence signal


