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18] 2. The initial photographic lens in case 3. (a) configuration,
(b) finite aberrations.
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13 3. Distribution of the eigenvalues of (A’A) in case 1. (a) in-
crement 1, (b) increment 2, (c) increment 3.
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18 4. Distribution of the eigenvalues of (A’A) in case 2. (a) in-
crement 1, (b) increment 2, (c) increment 3.
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1% 6. Comparison of the rates of convergence and the stability
of three different increments for optimizing case 1.
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23 7. Comparison of the rates of convergence and the stability
of three different increments for optimizing case 2.
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139 9. The optimized photographic lens in case 3. (a) con-
figuration, (b) finite aberration.

¥ 2. Initial design data of pickup lens. (unit : mm)

# c d Mo 7% clear aperture glass
1 046482 0.0 1.0 22 air
2 -0.262263 2.5  1.55749 22 S-Bal41
3 plane 11 1.0 5.0 air
4 plane 1.2 157346 5.0 PC
+« EFL: 3208 <+ N.A.:046 -+ F-number : 1.06921

« Wavelength : 0.78 £0.015 pm
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2% 10. The MTF of initial optical pickup lens.

H# 3. Derivative increment of variables of A in design of pickup

lens.

Variable increment 1 increment 2 increment 3
&, 1.0x 10" 1.0x 10" 1.0x10"
OF; 1.0x10° 1.0x10™ 1.0x10™
SF, 1.0x10° 1.0x10° 1.0x 10"
G, 1.0x10° 1.0x 10" 1.0x10™"
8H, 1.0x10® 1.0x 107 1.0x10"
A 1.0x10" 1.0x 10" 1ox10"
OF, 1.0x10" 1.0x10™ 1.0x10™
5F, 1.0x10° 1.0x10° 1.0x 10"
5G, 1.0x 107 1.0x10" 1.0x 10"
&H, 1.0x10* 1.0x 107 1.0x10"
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23 12. Comparison of the rates of convergence and the sta-
bility of three different increments for optimizing opt-
ical pickup lens.

3% 4. Design data of optimized pickup lens. (unit : mm)
# c d Ro7s clear aperture glass conic constant aspheric coefficients
E -0.00452
. F 8.2555 E-4
1 464 0.0 1.0 2.2 -0.10429
0.46482 ar G 7.8945 E-5
H -3.6474 E-5
E 0.00279
-41.000 F 3.3305 E4
2 -0.161163 2.5 1.55749 2.2 S-Bal 41
0.16116 2 G -6.6036 E-5
H -3.7093 E-6
3 plane 1.1 1.0 5.0 air
4 plane 1.2 1.57346 5.0 PC

« EFL : 3.208 + N.A.:0.46 + F-number : 1.06921

» Wavelength : 0.78 £0.015 pm
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2% 13. The MTF of optimized optical pickup lens.
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Lens design by using damped least squares method with special procedure for estimating
numerical adequacy of derivative increments of variables.
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Photographic lenses and an aspheric optical pickup-lens are designed by using damped least-squares(DLS) method. We start
optimization with arbitrary initial damping factor. To improve the rate of convergence and the stability in optimization, we
apply the special procedure that estimates numerical adequacy of derivative increments of variables to the DLS method. When
the initial damping factor is almost equal to the median of series of eigenvalues, the convergence and the stability of the
method significantly are improved. Optimized lenses have the performance of each target.



