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Fig. 1. (a) Typical configuration of the four-spherical-
mirror system with Cassegrainian-inverse Cas-
segrainian system and (b) the path of principal
ray on the stop.
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Table 2. Clear apertures and hole diameters of the
d? mirrors for the four spherical mirror system
/ s?g given by Table 1(in cm)
)
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Fig. 2. Analaysis of the distortion free, anastigmatic
four-spherical-mirror system with ¢;= —1. (a)
Region where the useful systems exit. (b) Be-
havior of S;(S'»H?), (c) Behaviors of th(=d,
+dy+d;), and (d) Behavior of | 4k | as
a function of d, for given dy’s. (A: dy=3.1, B:
dy=3.15, C: dy=3.17, D: dy=5.1~6.4).
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Fig. 3. Configuration of the normalized distortion free,
anastigmatic four-spherical-mirror system. The
stop of the system lies at the third mirror sur-
face. (ff=—1.0cm).

EHA f=—1cmol s #43 sjgdony HA
o4 NA.(numerical aperture) 7} 0.20]32, ukA)
Al zbe] 1.5%¢]th. & 2% 7} wkAbwol| 4] €] clear aper-
tures®?} hole diameters velwz gt} 27 3&
E 1ollA] Fo2) BetAe] AR HeE 248l
MALR H4 238 st 2ol slaael
2Ae FEFAS FAFAs Yehlizloz g
ol Wate] o] &2 I@Ae|th. z2)w 2y
4(@)~(d)+= KrF excimer lasers}=H(248 nm) o] 4
anastigmatic, distortion-free %71-¢ &3l 4-7o
hAbgsAl ) §3b £l BEAE Jehygiig)
T A & 4 AURel NA 9 whabazio) 7h2t 02,
L5° o]l A w4z}, Fw}, w]A4x 9

AL F88 BAE vk ¥ 4(e)& A
Aol F3Ae weredd(L,, M, N,')Edl
Wk @ (M,,) & vehd ZAd M, =00]w

off £

4
ORI

y
3

<

o

Table 1. Design data of the normalized anastigmatism, distortion free four spherical mirror system with stop

at third mirror surface. (f=—1.0cm)

Mirror No.
Object En. Pupil I II 111 v
Curvature —0.848133 —0.577962 0.037321 0.142945
Distance 5.003000 1.474736 —0.279344 3.751559 —3.455021 8.432096
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Fig. 4. (a), (b), (c), (d) are the residual finite ray
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Fig. 5. Spot diagrams of the four-spherical-mirror sys-
tem normalized to f= —1.0cm for three field
angles at five defocused image positions. The
circle shows the Airy disk size(radius R=0.76
um) for KrF excimer laser beam (1=248 nm).
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Design and Aberration Analysis of Four-Spherical Mirror System
Corrected for 4 Aberrations
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We have obtained the analytic solutions of the four spherical mirror system free from the Seidel
third order aberratios which are spherical aberration, coma, astigmatism, and distortion, Vignetting.
Petzval field curvature, and optical properties according to the design parameters are numerically
investigated and optimized. The numerical aperture of this system is 0.2 and the half field angle

is 1.5°.



