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Mechanism
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tunneling

tunneling probability ∝  I -1/2exp(I -1/2)
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Dynamics
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Dynamics
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Dynamics

short pulse produces the same power 
and intensity for less pulse energy
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Ref. K. Konig, I. Riemann, and W. Fritzsche, Opt. Lett. 26 (2001)



Single Cell

Ref. Uday K. Tirlapur and Karsten Konig, Nature 418 (2001).

Targeted transfection by femtosecond laser

800 nm, <100 fs, 80 MHz
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Why multiphoton imaging?

sectioning capability

qemp
less photobleaching of the fluorophore

qemp
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deeper penetration for thick samples
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Multiphoton Imaging

laser specs: 20 nJ, 25 MHz, 20 fs

5-W DPSS  
laser at 532 nm

+ 10 cm

1 m

2-m
ROC 20% OC

... extend cavity of standard Ti:Sapph oscillator

Ref: A.R. Libertun, et.al., CLEO 1999; S.H. Cho, et. al., CLEO 1999. 
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Multiphoton Imaging

Ref: Neuroscience group, Department of Anatomy, University of Bristol

qemp
Confocal microscopy image

qemp
Two-photon microscopy image



Summary

photodisrupt subcellular organelles in live cells

study cellular functions and processes

combine microsurgery and multiphoton imaging
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