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Optical Kerr effect and ultrashort pulses
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Optical Kerr effect and ultrashort pulses
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Temporal modifications caused by the non uniform n, €l
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frequency domain: |E{w})|

time domain: E(f)
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Adapted from Wolfram Demonstrations by Daniel Ursescu
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Spatial modifications caused by the non uniform n, €l
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OPL =n-GPL

OPL — Optical Path Length
GPL — Geometrical Path Length
n — Refractive index

>
n=mng + nyl Self focusing

From the change of the focal length with the intensity, we can find information about n,
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Description

Working regime:
Mode locked
Wavelength: 800nm

ST spreut |

(NIR)
Bandwidth(FWHM):
40nm

Power: 380 mW

Repetition rate: 90 MHz _
Oscillator




AVESTA Laser System
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PULSE PARAMETERS M1, M2, M3 — mirrors
= Energy: 2 W WP — waveplate
= Diameter: 13 mm P — polarizer

= Duration: 60 fs BD — beam dump
BR — 7% beam reductor

SM — spherical mirror
LM — leakage mirror
AF — adjustable filter
CAM — Basler camera
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BS1, BS2 — beam splitters

L1, L2 — lenses

BS1

|-Scan

Z-Scan

PROBE

BS2
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Z-Scan curves plotted and fitted
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Used Method
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21
k = - wave-number

oo — linear absorption
Ip - Incident beam intensity

L - sample thickness
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|. Dancus et al., “Z-SCAN AND I-SCAN METHODS FOR CHARACTERIZATION OF
DNA OPTICAL NONLINEARITIES,” Romanian Reports in Physics, vol. 65, no. 3,
pp. 966-978, 2013.




Sources of errors €\l
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X. Lu et al., “Measurement of nonlinear refractive index coefficient using emission
spectrum of filament induced by gigawatt-femtosecond pulse in BK7 glass,” 2012.
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Conclusion and Outlook

Conclusions

ELI-NP hosts an I-Scan/Z-Scan/LIDT setup in Optics Lab

The setup was used for the determination of n, in various transparent

materials

Outlook

There Is still room for improving the current setup and the methods
used for determining n,

Making a similar setup for non-transparent reflective materials
Search for negative n, materials

Based on the result, a material will be selected to be used in future
campaigns

When successful, it will be possible to achieve the needed spectral
broadening for going beyond the 10 PW present limit at ELI-NP.
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