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The effects of rim zone on optical propagation loss of four analytical designs of geodesic lenses are studied

5l

by calculating curvature radiuses of their meridional curves for different parameters according to relations between

meridional curvature radius of waveguide geodesic lense and optical propagation loss. The relation curves between
loss are given
==

optical propagation loss and effective aperture radius are obtained. For a fixed radius of lens aperture, the smaller
effective aperture radius is (namely larger rim zone). the smaller optical propagation loss is

points are found on the joint of rim zone and true lens of the geodesic lenses described by improved analytical designs
and optimal designs. The selection rule of effective aperture radius of the above geodesic lenses and range with low

Curvature singular
guided-wave optics; geodesic lens; numerical calculation; curvature radius
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Fig. 1 Meridional curve of the geodesic lens

described by formula (2)

S WA COR S AEDOR X A TPING SR P
AR ORI G ek B R KB Bl Rk
RGr) o fifp P 25 105 S ) 38 23 0 A9 RD R, T 5K JL A
U(r) Feaks U & A BB A X R AR d L B M
HEAE ¢ FEEMS L, IR GO RIS AR
W 375 58 T 3 > A2 Y R /0N ot BRIV B A FE . SOAR Bl
o2 IRAE R B B A A IX AR d IRE T8
RABFEREGEIERI KD B, 7R E
BB A S X R AR d IR T B L (H
X —J7 I AIF 5T [ P AR ik R DL AR GE

AR 3 — PR T 2 0l 2 B — A7 B M
At e g 1T MNOLT A RMIX AR d BUE AR RIS
AN [ i DY b L o 325 56 B 2 CRIV e A e 20k A e A0
fiff A5 BREC m = 2 WY TG it R A R L 2 pR R
m = 3 I BTG AR AT D 4 10 5 P B T g R A
(£ C) AKX 5 E N EHAL (R D) il 5
A2 A AT B R 0B B A AIX B AR d 5 4 A i A
FERIC AR . H d B B A0 (3) A8l

o [/<d,7‘)2 2
R{d,r) = 7d.r VI (d,r) 1. 4

DL B0H 43 B % FH 56 1B Mathsoft 28w #E ) (1)
ZH ARG MathCAD fE 1158 T A5 i
H—fbBE B M m i c = 1 ERBEER =5,
30 WAME O 8 1 (O X+ AL C.D 1 iy il 2k
RREA X AR d RIS O NI AR B i FE 5 d
R, Hb 9P R, . R . R, » Ry 83D fi#
BTtk s 2) Uik :3) B RE m = 2 Wiy Jo il
KA M) B RB m = 3 I JC R A S s
RSN, R, Ry R, L R AR IURD
BELAT R A2 AR 115 DL




1139 N

VU o A8 AT A T 4 AR 3 B A 00 0 45 B 5 2171

3 4HilEl C . D ERHFESA MK 1R
KA BB AE S B
3.1 GECLEHER
2 AT 6 C B R S T AR
B HIFEBEAL LB | R - = oAb A A
i r = ¢ 0B AR ALY d < 7 <
¢ WO RITRB B .

P X \ circle D
¢/ NS\ ——circle C
/ iﬁ
|
| ‘h\‘ / /| ) J/
| g /

effective zone

rim zone

2 SRR I 1Y) ) T I R I [

Fig. 2 Top view and side view of geodesic lenses
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Fig. 3 Radius of curvature R. of circle C versus effective
aperture radius d for four lenses with different

meridians ( b = 5)
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Table 1 Range of the effective aperture radius d

d, d, d> d;

<C0. 69 mm <0.86 mm <0.5mm <<0.79 mm
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Fig. 4 Radius of curvature R, of circle versus effective
aperture radius d for four lenses with different

meridians ( 6 = 30 )
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Table 2 Range of the effective aperture radius d

d, d, d; d;

<C0. 85 mm no restrict <<0.73 mm <<0.87 mm




2172 ot 2

o 1l 28 %

3.2 %GB D LEMER

LhPEl D oy R AR I B A 5 A R R T AL L
Hd<r<<c@mREl. r<<dmEn X,
2.1 11 Gl TR =5, 30 WA ELL T .
VU BR AT A 1 r = d RASIX BT Al D 172
BRCr=d—0.005 ) Ak iy i A SR IE 28 72 15 B

KL B HRFE
3.2.1 £¥EbH=5

5.1 6 NIH— AL EGEIMHE AL ¢ = 1 . fEHE
b=75,d1E0.5—0.9 ZMAALR AR FF
P PUR AT R L r = d RABIX TR D 1)
ZERFRCr = d—0.005 )4k i i 42 Ro A1 Y AL
AR/

2.0
1.5
3 Rn
a
& 1.0

§ R,

TR
0 \-\x,\,if\\::”"”

Rq .M‘Am‘\\\‘\':"'\-n..‘,
d

K5 PUBh bR B 26 18 D ARl A2 A
ARXER IR (b=75)
Fig.5 Radius of curvature R, of circle D in rim zone
versus effective aperture radius d for four lenses

with different meridians (b=5)
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Fig. 6 Radius of curvature Ry, of circle D in effective
aperture versus effective aperture radius d for four

lenses with different meridians(6=75)
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Table 3 Range of the effective aperture radius d

d0 d; d> d;

<0.5 mm <0.5mm <<0.68 mm <C0.60 mm
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Fig. 7 Radius of curvature Rpof circle D in rim zone
versus effective aperture radius d for four lenses

with different meridians(6=230)
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Fig. 8 Radius of curvature R of circle D in effective
aperture versus effective aperture radius d for four

lenses with different meridians(6=30)
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Table 4 Range of the effective aperture radius d

do

<C0. 65 mm

d,
<0. 6 mm

d, ds
<0.82 mm <.0.77 mm
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Table 5 Range of the effective aperture radius d

Effective radius
d, d, d, d;
Focal length
b =5 mm <0.5 mm <C0.5 mm <0.5 mm <0. 60 mm
b =30 mm <0. 65 mm <0. 6 mm <0. 73 mm <C0. 77 mm
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Fig. 9 Radius of curvature R of geodesic lenses for
improved analytical designs and optimal designs of
geodesic lenses (d=0.6, b=5)
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Fig. 10 Radius of curvature R of geodesic lenses for
improved analytical designs and optimal designs

of geodesic lenses (d=0.6, b=30)
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lenses (d=0.6, b=5)
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