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Aberration functions produced in a focused beam passing through a plane parallel plate are
analytically derived, and degradation of optical performance caused by the optical disk sub-
strate having variations in tilt, thickness and refractive index is analyzed for the case of a

ring aperture lens.
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Fig.1 Focused beam passing through optical
disk substrate.
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Fig. 2 Characteristic curves of degrading fac-
tor Hc vs. aperture shape factor sin a : no=1.57,
n=2, (a) S=0.8, (b) S=1.0, (c¢) S=1.2
(d) S=1.4, (e) S=1.6, (f) S=1.8, (g) S
=2.0.
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Fig. 3 Characteristic curves of degrading fac-
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Fig. 4 Characteristic curves of degrading fac-
tor Hy vs. aperture shape factor sin & : 70=1.57,
n=2, (a) S=0.8, (b) S=1.0, (c) S=12
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=2.0.
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FIMPEDR BRI T EdD,

HK+70:KR=QS+7n0SR (a)
DREFRDBEKD 32D, Licdi-> TAHBRBRATELN
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R/sin 0= fo—to(no— 1/no)(1/cos 6’ —1) (b)
RPTORDOHRERIEWIZH~ rd7/RAR £TH 3.
7, AMEREEETHD, HOMHEREP OB
KS5F—ETHB. Likd-TH(3), (b)kYAHEPT
DEFRIELKRTEZ 5N 3.

up(R)= {v(r)/cos? 6} [ {fo— to/no* (1—cos f/cos 6)}
{fo—2o/mo+ (1—cos® f/cos® 6")} |
{fo—2o/no (no®—1)(1/cos 6’ —1)}
{fo—zo/nos (no®—1)(1/cos® ' —1)} 112

(c)
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S-1,2= (no/2)(Lo,-1— I1,-1) (d)
f-2,1=—(n0%2) Ln | (1—sin? B/ne?)/
(1—sin® a/ne®)| (e)
f-1.1=—ne*(1—sin? B/ne?)'/?
+ne(1—sin? afn?)1/? (f)
So,1=—(cos? B—cos? a)/2 (g)
JSo.2= —(cos® B—cos? a)/3 (h)
So,3= —(cos* B—cost a)/4 (i)
S1,1=—(n0*/3)(1—sin? B/no?)3/2
+ (7043)(1—sin? a/ne?)3/2 (i)
S1,2=1Io,1/2n0 (k)

f2,1=—cos? B/2+ (2 cos® B—cos* B)/4ne*

+cos? a/2—(2 cos? a—cos* a)/dne® (1)

F-1,2=(no/2)(I1,-1— I2,-1) (m)
Fo,1=cos* /4—cos? B/2—cos® a/4
+cos? a2 (n)

F-2,3=(n0/2) {(sin* B—sin* a)/2
+ (n0?—1)(sin? B—sin%q)
+70%(no*—1) Ln |(1—sin? B/ne?)/
(1—sin? a/no?)|} (o)
72120 Imn BIRATEHEINB.
sin? B
Im,n:S o a™{z?— (D) z+n?t iz (p)
sin? a
In,» ODEBHEKRIROEBDTHS.
Io,-1=Ln|2sin? B—(ne%+1)
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+ 210 cos B(1—sin? B/ne®)!/ 2|

—Ln|2sin?2 a—(ne?+1)

+2n0 cos a(1—sin? afnc?)V 2|
1=+ 1)1o,-1/2

+70 cos B(L—sin? f/ne?)!/?

—no cos a(l—sin? a/no?)t/?
Io,1= —(no*—1)2Io,~1/8

+ 70 cos B(1—sin?B/no?)!’?

(q)

« {2sin? B—(no®+ 1)} (4
—n0 cos a(l—sin? a/ne?)
. {2sin? a—(no?+ 1)} /4
Iz2,-1= (3n0*+2n0*+ 3)Io,-1/8
+ 70 cos B(1—sin? B/ne?)!/?

. {2sin? B+ 3(ne?+ 1)} /4
2)1/2

172

—no cos a(1—sin? a/no
. {2 sin? a+ 3(ne?+ 1)} /4
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(t}



