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Continuum generation

high-power femtosecond laser pulse...
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Continuum generation

...produces broad continuum
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Continuum generation

How does Aw, vary with laser frequency and material?
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» Broadening mechanisms
» Frequency and material dependence

» Comparison with models
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Broadening mechanisms

self-phase modulation: n=n, + n,l

higher blue red
index shift shift

dielectric

Aw, increases with intensity...



Broadening mechanisms

... but what is the intensity at the focus?

r self-focusing




Broadening mechanisms

.. but what is the intensity at the focus?

r self-focusing

Is intensity limited by ionization, or
by group velocity dispersion?



Frequency and material dependence

Measure Aw,
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Frequency and material dependence

Measure Aw,
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Frequency and material dependence
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Frequency and material dependence
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Frequency and material dependence

wavelength (nm)

4 1000 800 600 400

- water -
*2 103 = =
] — .
(@] B .
L - ’
= i i
5 10° L .
ZH: 5

101 | ‘ | | | |
1 2 3 4

frequency (eV)



Frequency and material dependence
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Frequency and material dependence

Aw, (eV)

dependence on pump frequency
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Frequency and material dependence
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Frequency and material dependence

Aw, (eV)

dependence on pump frequency
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Frequency and material dependence

Aw, (eV)

dependence on pump frequency
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Frequency and material dependence

dependence on pump frequency
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Aw, (eV)
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Frequency and material dependence

Aw, (eV)

dependence on pump frequency
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Frequency and material dependence

dependence on pump frequency
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Frequency and material dependence

dependence on pump frequency
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Frequency and material dependence

Aw, (eV)

dependence on bandgap
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Frequency and material dependence

» Aw, Increases with bandgap

> Aw, decreases with pump frequency



Comparison with models

1. ionization limits intensity at focus
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1. ionization limits intensity at focus
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Comparison with models

2. group-velocity dispersion limits intensity at focus
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2. group-velocity dispersion limits intensity at focus
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2. group-velocity dispersion limits intensity at focus
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2. group-velocity dispersion limits intensity at focus
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Comparison with models

2. group-velocity dispersion limits intensity at focus
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» need large bandgap and infrared pump

» broadening limited by group-velocity dispersion



Funding: National Science Foundation

Acknowledgements:
Profs. Gaeta and Bloembergen

For a copy of this talk and
additional information, see:

http://mazur-www.harvard.edu



	TITLE SLIDE
	INTRODUCTION
	OUTLINE
	BROADENING MECHANISM
	SPM
	SF

	FREQUENCY AND MATERIAL DEPENDENCE
	Setup
	Spectrum
	Frequency data
	Bandgap data
	Trends summary

	COMPARISON WITH MODELS
	Ionization trends
	Ionization doesn't work
	CVD doesn't work
	GVD works!

	SUMMARY
	ACKNOWLEDGEMENTS

