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A simple method to effectively use the radial GRIN material in the optical system is presented.
The method is based on the concept of the quasi-equivalent glass which is composed of the
equivalent Abbe number v and the effective refractive index 7.sr, Veqw and 7.t being defined
in a way that both chromatic aberration and field of curvature of a single radial GRIN lens
are nearly equal to those of a single lens made of homogeneous glass. Lens design examples
applied this technique are demonstrated and its effectiveness is verified.
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Fig. 1 Index profile of the radial GRIN
material used in the design.
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Fig. 3 Configuration of the triplet using a
radial GRIN lens.
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Fig. 4 Aberration plot of the triplet. SA,
AS, DT and LC represent spherical aber-
ration, astigmatism, distortion, and lateral
chromatic aberration, respectively.

797 (33)

Thoto. HEH LIV Y IROXRK, NEREZZNE
f Fig. 3, Fig. 4 \TRT. /L v X7 —4% Table
11cRd. Fig. 4 icBWT SA, AS, DT XU LC iZ
zheh, RERGE, JEAICE, BlREBLUERD
@INERRT. F 72, Table 1 T Pu (3 HO0ELE
R

Fig. 5 i3 Fig. 1 oR#E07 5 A2 EH, B#, E
B, ERCERINIABR-2s1L vy XD ) L—RRiC
BREULBHBTHS. 2 DOHD a=0.08 BEE L,
YLy PAOERE FE ORISR ENR ST
GRIN L v XEHEH LT 5%, RMEETHESEL v XX
DEIB VL v REEWAREE S > T A, e LIV Y
XD, Vv XF—2%FhTh Fig. 5, Table 2
R

Pl FIDIA T b D IEFERADBERA Z & D PR
Bichs, AFHBERHEHETH 2 o583 LIERICENTSH 5
CERMERTEID. 38, KFERIEFROEAREEIC
BELTIET Ry Y N— VA EBINEOHEZEARICHE

Table 1 Lens parameters of the triplet. Focal
length 35mm, F/2.8, half field of view 31.3°.

Surface C'{‘;‘gg‘,’; € T}Eilglg)ess nd v
1 0. 0755 4.8339 | 1.8160 | 46.62
2 0. 0215 0.7835 | 1.0
3 —0. 0067 3.0127 GRIN*
4 0. 0898 2.6535 | 1.0
5 0. 0229 1.9678 | 1.7725 | 49.66
6 —0. 0252 0.6965 |[1.0
7 aperture stop | 23.6650 | 1.0
8 focal plane

* Radial GRIN lens, Noo=1.5900, Voo=45. 00,

V10=5. 00, V20=5.00, Nio=0.72124%X1073, Nao=
—0.35423% 1075, Pgo=0.3, P10=0.3, P2=0.3,
Mett=1.63, Veqv=28.8.
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Fig. 5 Configuration of the zoom lens using
a radial GRIN lens.
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Table 2 Lens parameters of the zoom lens.
Focal length 7-42mm, F/1.4-1.8, half field
of view 25.3°-4.2°.

Surface | Cfrvatyre | Thickness) ., |
1 0. 0305 1.0000 | 1.8467 | 23.78
2 0. 0505 5,2000 | 1.6170 | 62.79
3 —0. 0098 0.2000 | 1.0
4 0. 0636 2.7296 | 1.6170 | 62.79
W 0.5000
5 0. 0408 T12. 8096 1.0
6 0. 0463 1.0000 | 1.7725 | 49.66
7 0.1440 3.4120 | 1.0
8 —0.1092 0.8000 | 1.7410 | 52.68
9 0.1446 2.5742 | 1.7847 | 25.71
W12. 8096
10 —0. 0002 T 0.5000 1.0
11 aperture stop 0.2000 | 1.0
12 0. 0945 3.0893 | 1.7410 | 52.68
13 —0. 0202 1.9751 | 1.0
14 —0. 0921 2.5189 GRIN*
15 0. 0984 1.0106 | 1.0
16 0. 0582 3.3116 | 1.7410 | 52.68
W 2.8834
17 —0. 0691 T 3.1834 1.0
18 0. 0520 1.6000 | 1.6170 | 62.79
W12. 6000
19 —0.0187 T12 3000 1.0
20 focal plane 1.0

* Radial GRIN lens, Noo—1.5900, Voo—45. 00,
V10=5. 00, V20=>5.00, V30=5.00, N1o=0.20443X
1072, Nzo=—0.26029%107%, N3z=—0.26523%
1076, Poo=0.3, P10=0.3, P2=0.3, P3=0.3,
Netr=1.64, Deqv=27.3.
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