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We propose a method to design spherical Fresnel lenses of collecting sun light that generate no coma
aberration in the vicinity of optical axis. Since conventional Fresnel lenses have been designed to have
brazed surface relieves only on one side of the lens, the section point between the incident ray and
outgoing ray does not locate on a sphere, the radius of which is equal to the focal length and the center
of which is at the image-side focal point. Thus the sine condition is not satisfied and then coma aberration
appears. To solve this problem, we consider Fresnel lens having brazed feature on both sides. We
theoretically shows that the coma aberration is not generated. By practical lens designing, we
demonstrate the validity of our theory. The proposed method is useful to decide the brazed feature of any
Fresnel lens from the result of high refractive index method.

Key words: Fresnel lens, diffractive optical element (DOE), the sine condition, high refractive index
method, optical design
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Fig. 1 Schematic view: (a) dome lens with the outgoing side
Fresnel surface, (b) the high refractive index dome lens.
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Fig. 3 Schematic view of dome lens with the inci-
dent side Fresnel surface.
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first surface

L(optical axis)

Fig. 4 The ray path of the marginal ray entering
parallel to the optical axis and that entering oblique
to the optical axis.

FE 2 MBI 3 IS EERIC,

n sin Agy” = n sin Ap,” = sin Ag, (7)
&m0, Ap,— 0 LT BE
nAG, = Ags (8)
tkn, X (4), (6), (8) &0,
Ay = Ap, cos (0 +a)/cos a (9)

T a~lGEDIEFEAESMA (3) E—HLkw, Lk
23oC, 7 v ROVIE F— A nEfEchoThaw
IEDFRAET 2 2 EhmE ., g7 L 2 OViER R —
L DEE L FAROERTRETH 5.
2.3 FBICBVENEEFETSIN—LLXICHITSO
VIREDIEFRE

HIfiCaR L2zl 7 U 3 Vil K — 2L > X BRI
HLTn—o0otd2E, 7Y)VRLDEM o ZXTITED
., LEdso, & (9) 13

Apy = Ap, cos 0 (10)

&b, a=IGEOIERAESEMENX (3) L—8T5. Lk
23oT, BEITEF—LL YR, TabbEEirEEcs
W, JERIBERE T a v PGEDFA LR Wn T EDVR I N,
2.4 MAIJLRXIVEERN-LL>XICE T ZITIRED
FERE

ERPTR R — 4L v RI2B WO © 2 < IS D35
AL ZBVDlE, AFHEE SO L R MAIE R 2 bl &
LERI BICE- T 0B 2 &, Thbb, IEREMFHH:
INTWEEDEEZONS, —J, AGI7 L LEi
F—A Ly A2 Tld, AFDERH L DGR Z TR L T
Bona R (Fig. 4 128 25 B) &L v 20 A4 E
WCESTED, GIERE L E LSRRI S T
B\, ZDROIEREE S ST, it ThH - T
bavlENRET L EEZ NS,

195 (35)



Fig. 5 Schematic view of dome lens with the
both sides Fresnel surface.
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L(optical axis)

Fig. 6 The ray path of the marginal ray entering paral-
lel to the optical axis.
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Fresnel surface(radius: R;)
Reference spherical surface(radius: /)
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Fig. 7 Relation between the incident side Fresnel surface
and a reference spherical surface.
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Table 1 Lens data of each ring zone for dome lens with the both sides Fresnel surface.

h1 hZ h3
Surface No. n
R1 X1 R2 X2 R3 X3
1 55.641 0.0639 55.812 0.1954 56.080 0.3975 1.5
100 0.0959 100 0.2940 100 0.5999 1.5
3 —501.240 99.904 —503.30 99.904 —507.07 99.904 1

Table 2 Lens data of each ring zone for dome lens with the incident side Fresnel surface.

hl h2 h'&
Surface No. n
R, X1 R, X2 R X3

1 33.493 0.1597 33.820 0.4870 34.321 0.9879 1.5

2 100 100 100 100 100 100 1

(a) (b)
Fig. 9 Ray path diagram: (a) dome lens with the incident

5.0mm side Fresnel surface, (b) dome lens with the both sides Fres-
nel surface.
1.3mm (a)

Fig. 8 Lens shape: (a) dome lens with the incident side
Fresnel surface, (b) dome lens with the both sides Fresnel
surface (Note the scale of the vertical is different from that of
horizontal directions).
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Fig. 10 Spot diagrams: (a) dome lens with the incident side
Fresnel surface, (b) dome lens with the both sides Fresnel
surface.
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n*—1+cos? (0 + ) n’—1+cos? B

cos? (0+a) ~ Cos? 6 cos? B (II-1)
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cos? B = (n*—1) cos” (6 +a) (I1:3)
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