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Difference Frequency Generation by Polarization Shaped Super-Continuum Laser Pulses
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Abstract

We report a novel different frequency mixing (DFM)
scheme with vector-pulse shaped supercontinuum (SC)
pulses, where DFM 1is carried out in a type-I nonlinear
crystal between the short and the long wavelength bands
which are orthogonally polarized each other. Since the
two spectral bands can independently be shaped, DFM
can flexibly generate tunable mid infrared (MIR) pulses.
In a primitive experiment, we generated MIR pulses

around 2 pm
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Fig. 1 Schematic of supercontinuum pulse generation

using an Ar -filled hollow core fiber.
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Fig. 2 A typical spectrum of supercontinuum pulse

compared with the launched laser pulse.
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Fig.3  Setup of a 4f pulse shaper.
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Fig.4 Spectrum intensity and phase of supercontinuum

pulse after the 4f-pulse shaper measured by SI and

SPIDER.
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Fig.5 Optical layout of DFG experiment.
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Fig. 6 The principle of MIR pulses generation in a

supercontinuum pulse with polarization shaping.
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Fig.7 Group delay distribution obtained from the spectral
phase in Fig. 4.
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Tig. 8 Approximated group delay dispersion (GDD) in
a SC pulse. A blue line shows the GDD when a half-wave

plate is placed at the Fourier plane.
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Fig. 9 Difference of experimentally measured spectral

phase and that assumed in our discussion.
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Fig. 10 GDD shift added by SLM to realize tunable DFG.
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Fig. 11 The result of generated MIR pulses by controlling

time delay in SC pulses.

5. ¥¢&9
ARBFGETITHT LW IR L 2 DR R &
FEaATH 2030 N FEOIGEE R T, AT A
EAFZET 7 A ST T2 IRV AR A KR
TIX, Ar HAEAHRZET 7 A4 " ZHNT, SPM %
BT Lk o BRI ANV AERAET D Z
ENT&ET, iz, IREE OV AR 4 Tl
VALERNDZ LI XD FBRENEL 2D, £
M T7—%2HWDZ Eicky, oz o3I
A JFFE OWRER AR AME S D 2 LN TE T,
ZERIRA TIFE E 1mm O type-1 BBO fii i & fifi
T5 2 LK o T, A IBRAREE ST R A
FTITENRONFAIES N FBL L, HIRS L R %5
EIEDHZENTE, £, WP ERN TRHE
BIEZMA D Z LITX Y, R AIEDOH RS L
EREIEDHENTE, 72721, GDD et L
RNV 2 L DRI DO W TR E D E VB %E
BRRLETH D,

References
[1] H. Rabitz, et.al., Science, 292, 709 (2001).

[2] M. Shapiro, etal.,, Chem. Phys. Lett.,, 126, 541,
(1986).



[3] Q. Peng, A. Juzeniene, J. Chen, L. O.
Svaasand, T. Warloe, K. E. Giercksky and J.
Moan, Rep. Prog. Phys. 71, 056701 (2008).

[4] J. W.Wilson, et. al., Opt. Express, 15, 8979
(2007).

[5] T. Brixner, et. al., Appl. Phys. B., 88, 519
(2006).



