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Bandwidth-induced focal switch in broadband laser with rectangular spectrum

ZHANG Biyu, PENG Runwu, ZHANG Wei
( Department of Physics and Electronic Science, Changsha University of Science and Technology, Changsha 410114, China)

Abstract: In order to research the effects of frequency bandwidth on the propagation and applications of broadband laser,
the propagation formula of broadband laser with rectangular spectrum passing through a bifocal dispersion lens system was derived
by using diffraction integral. Bandwidth-induced focal switch in broadband laser with rectangular spectrum is studied by numerical
calculation. The effects of bandwidth on the intensity distribution and focal switch were analyzed. The results show that bandwidth
is an important factor affecting intensity distribution and focal switch. Primary maximum intensity of the focused broadband laser

can rapidly bounce from one place to another with the variety of bandwidth and then the focal switch is generated. The results are

helpful for further applications of broadband laser.
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Schematic illustration of bifocal dispersion lens system
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Fig.2 Axial intensity distributions of broadband laser passing through bifocal dispersion lens system
a—AA =50nm  b—AX =160nm ¢—AA =347nm  d—AX =800nm  e—AA =1200nm
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Fig.3 Positions of the maximum intensity vs. bandwidth
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