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Fig. 1 Scheme of geodesic lens with normalized radius.

(a) Top view: (b) Lateral view
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Fig.2 The relationship between the curvature function

P(R) and R in the transition area
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Fig.3 The generating curve of the optimal geodesic lens

B 633 nm O R 42 204 B BERS & 1k B T,
W HIBBARFEN 1 dB.

TR P e R 2 6 2 R R B 0 vk, k)
Yo T RRE GEHEAT T ERZE DA . 45 633 nm HOL
ARG INBCTFIEGE, RFFIER SR Z TAT, BH e
JCHR G, F P AT O I B A 4
BE I OG5 6 Bl 2R 0 A2 AL B, WU ARE B R
0. 25 mm, &5 R 5<% B AL OE LA 8 mm W B

B, o RRDE B AR BEREAT T 0K, A vk
WSCHR[ 7] . B 4 BTt F/2.5 BRE B ST
JCBE R I AT, B BARRR A G ok, BARBREE %
FoR—A> CCD ¥t B 14 mm . B2 4 0 98
A 1.8 /K, BRI BEVOE O ECA 6. 3 £, BT
PUERTRIATA EBE DR 9 0 4.0 Bm, X4
A F[E Py 4 ) 035 B 1 et AP

L3

-+
Y

i
L

—— 4.0 um

™~
L

Intensity/(a.u.)

—
L}

[
b

L ' r—y
12 24 36 48 20

Widthw/(14 um)

Fig. 4 Intensity distribution of the focus

of the geodesic lens
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Research on Optimal Geodesic Waveguide Lenses
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Abstract: T he purpose is to optimize geodesic waveguide lenses. A general expression is chosen
for the round edge of geodesic lens based on the design of perfect geodesic waveguide lenses free of
singularity of curvature. The curvature in the round area is discussed for different round area
functions to depress loss due to bend. An optimal round area function and a particular solution for
the lens are given. Through numerical computation, the generating curve is achived. The
machining of the aspheric surface is finished, and an optimized perfect geodesic waveguide lens is
developed. M easurements show that the lens has no spherical aberration across the total effective
aperture of 8 mm, and for a 4 mm-width beam and a lens with 20 mm focal length, the width of
the focus is about 4 Hm.

Key words: guided wave and fiber optics; geodesic lenses; generating curve of a lens; aspheric
surface lenses



