Principles of Temporal
Dispersion in Ultra-short Laser
Pulse

Haider M. Al-Juboori
9th Feb. 2010



Presentation Outline

1 Focusing elements for laser beam
1 1-11imaging, using singlet lens.
 Short principles of physical optics propagation @ ZEMAX

[ Conclusions



Focusing Element

The group velocity dispersion leads to reduction of peak intensity by stretching the
pulse in time.

When simple focusing singlet lenses are used, the former effect can lead to
several picosecond lengthening of the time required to deposit the energy of a fs
pulse on focus.
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Singlet Lens, 1:1 imaging

The difference in propagation time between the phase front and pulse front after
the lens at the radius coordinate r is :
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Physical Optics Propagation @ ZEMAX
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Conclusions
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1. The difference in arrival time of laser pulse in Air is ~ 47fs per meter
for L=30m, AT ~ 1.4 ps.
2. The time dispersion in the first lens will accumulate with the next lenses, the

relationship will be nonlinear.

3. According to Fermat’s principle, the dispersion will increase in case of

magnification (M, # 1).
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