
      

New compact ultrafast lasers for 
simultaneous 2 and 3 photon microscopy
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Label free 2 and 3 photon excitation 

Summary
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SHG:  

• visualizing connective tissues, collagen, 
cytoskeletal structures and fibrillar 
proteins

• THG: 

• imaging of interfaces, lipid rich structures, 
cell membranes and organelle boundaries

• 2PE/3PE:

• Imaging of cell cytoplasm and elastin

New class of ultrabroadband femtosecond lasers allow for simultaneous 

excitation of 2 and 3 photon processes

• Spectral bandwidth of the laser is extended for higher 3 photon signals

• Very high peak power allows for very low average power

• Long term imaging -  no heating of the tissue

• Dynamics of cells in acute tissue can be followed over hours and even days

Introduction

Multiphoton microscopy 
allows for 

• Label-free microscopy
• Higher contrast
• Deeper imaging
• 3D imaging
• Low photodamage

*Shorter pulses lead to 
increased two photon efficiency

New ultra broadband femtosecond lasers

Specifications

• Spectral bandwidth: 990 nm -1140 nm (@-10dB)

• Pulse duration: typ. 30 fs

• Repetition rate: 30 MHz

• Output power: 3 W

• Nearly perfect Gaussian beam profile (M² < 1.25)

Features

• No water cooling, no fan

• Dispersion precompensation module integrated

• Remote controllable

• Active power stabilization -  always at optimum

• No training / no installation required

Keep biopsy tissue alive for ~5 days;
Add therapeutic; 
Predict patient specific treatment response, based on 
tissue phenotype

Real life application: Instant pathology
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Most microscope objectives are not transparent for 3rd Harmonic of 
1030 nm -  but for 3rd Harmonic above 1080 nm

• Simultaneous excitation of 2 and 3 photon processes! 

• Simultaneous excitation of 2 and 3 photon processes

• Separation of signals by dichroic mirrors

• Very short pulses – highest peak power – low average 

power at the probe – no heating

• Highest contrast measurements

Objective transmission
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