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without dispersion compensation, and the Fourier transform limit pulse is 5.5 fs. When the energy is up to 2.7 m]J, and
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Abstract The phenomenon of pulse self-compression in temperature gradient controlled filamentation is demonstrated.
2.0X10° Pa argon gas sealed in quartz tube as the propagation medium, heating up at the focus, forms temperature gradient

=]

because of the heat conduction. At 25 C, the input pulse energy is 0.8 m], the output pulse self-compresses to 17 fs
temperature gradient at the center is 450 ‘C , the output pulse self-compresses to 19 fs and the Fourier transform limit pulse
is 14.5 fs. The energy of self-compression increasees by nearly 2 m] through temperature control, achieves the process from
self-compression to single-filament pulse broadening and then multi-filamentation.
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Fig. 1 Relation of non linear refractive index and the self-
focusing threshold with temperature changes

under the condition of filling argon gas
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Fig. 2 Schematic of the experimental setup
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the internal temperature distribution in sealed quartz tube
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Fig. 4 Spectral and temporal profiles of output self-compression pulse at 25 C
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Fig. 5 Spectral and temporal profiles of 2. 7 m]J output self-compression pulse
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Table 1 Self-compression ratio

Temperature  Energy Real pulse Transform
/C /mJ]  width /fs  limit /fs
25(No gradient) 0.7 23.5 16 0. 6809
25(No gradient) 0.8 17 5.5 0. 3235
450(Gradient) 2.7 19 14.5 0.7632
500(Gradient) 2.7 24.5 15 0.6122
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