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Improvement in Super-continuum Generation around 800 nm by Self Phase Modulation
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Abstract

We examine generation of a super-continuum pulses by
self-phase modulation (SPM) in an Ar-gas filled hollow
core fiber to improve stability. To reduce ionization of
Ar-gas, we use circular polarization pulses because of
its lower e-field amplitude compared with that of linear
beam stabilized is also

polarization. A spatial

introduced.
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Fig. 1 Setup of spectrum broadening experiment using an

Ar-gas-filled hollow core fiber
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Fig.2 Characteristics of CPA pulses measured by FROG.
(a)Intensity in the time domain. (b)Intensity (blue line)

and phase (red line) in spectrum domain
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Fig.3 Diameter of focused beam in both directions. The
blue dots are experimental result and the green dots are
fitting value in (a)horizontal direction, and (b)vertical

direction, respectively.
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Fig.4 Beam position in both direction. (a) and (b) are
beam position of horizontal and vertical direction with
beam stabilizer OFF. (¢) and (d) are those with beam
stabilizer ON.
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Fig.5. The result of spectral intensity of broaden pulse at
various Ar gas pressure. Red line is spectrum of input
pulse and blue line is spectrum of output pulse. Ar gas

pressure were (a)17, (b)100, (c)140, and (d)180 kPa.
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Fig.6. Temporal variations of the spectrum after the
hollow core fiber (a) without and (¢) with beam stabilizer.

(b) and (d) are the corresponding time averaged spectra.
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Fig.7. Experimental setup of super-continuum pulse
generation by (a)linear polarization pulse and (b)circular

polarization pulse.

600 650 700 750 800 850 900 950 1000
Wavelength (nm)

600 650 700 750 800 850 900 950 1000
Wavelength (nm)

0o = —
600 650 700 750 800 850 900 950 1000
Wavelength (nm)

600 650 700 750 800 850 900 950 1000
Wavelength (nm)

09 09
go8 (C) g2 (f)
£07 07
£06 £06
Los 205

>

gcA g 04
g03 go.
£ bt

600 650 700 750 800 850 900 950 1000
Wavelength (nm)

600 650 700 750 800 850 900 950 1000
Wavelength (nm)

Fig.8. The result of spectral intensity of broaden pulse at
various incident beam energy for linear polarization
pulse [(a)~(c)] and circular polarization pulse [(d)~()].
Red line is spectrum of input pulse and blue line is
spectrum of output pulse. The beam energy are 400 [(a)
and (d)], 350 [(b) and (e)], and 300 ud [(c) and ()].

Table.1. The efficiency of transmission of linear
polarization pulse and circular polarization pulse

in hollow core fiber.

input linear polarization circular polarization

energy[ud] | OutputluJ] | Efficiency[%] | Outputlpd] | Efficiency[%]
300 83 27.7 88 29.3
350 82 23.4 97 27.7
400 76 19.1 96 24.0
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