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Some Theoretical Considerations on the Bending of a Focusing
Element “Gas Lens” as a Laser Beam Waveguide

Masaaki ImAI
Tadashi MATSUMOTO
(Received December 4, 1967)

Abstract

The electromagnetic field in the bending of a gas lens which is considered as a
focusing element for laser beam waveguides was studied. The field was calculated by
expanding input beams in terms of normal modes and summing them up at any points
along the curved axis.

Thus it was shown that in the case of gentle bending of R:>1/y2 ¢2w,, the input
Gaussian beam undulates following the locus of & =-—(1—cosgz)/2¢’R, while in sharp
bending of R=~1/y2 ¢*wy, the input beam not only deviates from the center axis, but
the spot size of the Gaussian beam is converted into an ellipse, giving the impression
that the spot is pressed toward the outside of the curved axis. In other words it was
shown that a mode conversion occurred in sharp bending of the gas lens.

Further it was shown that the dielectric distribution in a gas lens can be determined
in such a way as to suppress the mode conversion by using the above mentioned method.
The physical significance of the dilectric constant distribution obtained above was disc-
ussed, and lastly the limits of the region where this method is valid were investigatec

in detail.
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Fig. 1. Uniformely curved gas lens.
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