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Generation mid infrared pulses with tunable wavelength band and center wavelength using difference

frequency generation in broadband femtosecond laser pulses
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Abstract

We generate a versatile mid-infrared (MIR) laser pulse
with a single super-continuum (SC) pulse generated from
800-nm femtosecond laser. MIR pulses are generated
through difference frequency mixing (DFM) in a Type-I
nonlinear crystal between the short and the long
wavelength bands in the SC pulses. Since the two
spectral bands in SC light are independently controlled
with a 4-f pulse shaper, we can vary wavelength band
width, center wavelength, and temporal wave form of the

MIR pulses.
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Fig. 1 Schematic of supercontinuum pulse generation
using an Ar -filled hollow core fiber. PM: piezo-driven

mirror, PSD: position-sensitive detector.
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Fig. 2 Spectrum intensity and phase of supercontinuum
pulse after hollow core fiber measured by SPIDER

measurement.
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Fig.3 Setup of a 4f pulse shaper. HWP: half wave plate,
LC-SLM: Liquid Crystal Spatial Light Modulator
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Fig.4 Spectrum intensity after 4f pulse shaper
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Fig. 5 The result of generated MIR pulses by adding
inverse phase measured by SPIDER.

Wavelength (nm)

900 800 700 600
800

600 |

400

Delay (fs)
N
8

o
T

-200 | -fi¥

_400 'l 1 L '

300 350 400 450 500 550
Frequency (THz)

Fig. 6 Temporal frequency change in a pulse. A solid
curve is a delay time which was calculated by d¢/dw of
super-continuum pulse; and a dotted curve is a

linear fit.
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Fig. 7 Measured MIR spectrum intensity when
negative GVD was added by 4f pulse shaper and the
long wavelength band was properly delayed so that

the MIR pulse spectrum peak became 2.3 pm.
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Fig. 8 Measured MIR spectrum intensity when GD



was added for the long wavelength band at a 4f pulse

shaper.
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Fig. 9 Calculated MIR spectrum intensity when GD
was added for the long wavelength band.
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