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¥ig. 9.1 Singlet bent for minimum spherical aberration.
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Fig, 9.2 Lens splitting: a. starting doublet; b. optimized doublet,
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Fig, 9.3 Lens splitting: a. starting triplet; b. optimized triplet.

LR e e R
0.00333 7 Tl

IR LATOUT K, wil&l 9.3a. DLAb A A E R 102 EEFL 1 SPHA. JTA7 1 il %
SRR AR . St fitl, AR 100MM, WO040=0.51\ . BRZECEWD T 4 15, ik,
JEE e 9.3b hliR. R, EAUME RRUNR, AR BRI
M HIBiEs .

toward the image. This transitional lens shape behavior minimizes the spherical
aberration contribution of each element.
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Figure 9.4 shows the spot diagrams for the optimized singlet, doublet, and
iplet at the best RMS spot [ocus. (This was done by adding a dummy surface as
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Fig. 9.4 Spot diagram comparison. Airy disk (circle) sets scale.

Table 9.1
Start Optimized

Surface Wi Inc. Ang. W Inc. Ang.
0.03905 2.030803  0.19604T 3.95395T
2 0.56783 3.07819 0.182881 1.967744
3 ~0.00010 0.10038 0.11318T 5.02061T
4 2.08014 457698 0.10856. 1312314
5 —0.18269 2.51304 0.12219T 6.10043T
6 473832 599140 0.031741 0.65209.
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Fig. 9.5 A modern lithography lens. Courresy Laser Focus World 37, no. 4 (April 1995): 113; @ Penn-
Well Publishing Co.
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Fig. 9.6 Typical layout of a Fizeau interferometer.
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surface. This aberrated wavefront returns through the reference plate to combine
with reflected reference to form an interference pattern in the test object image
plane.

RAPATEZE 7 RIS %1



REFERENCE ¢ f
SURFACE "’,_m?gﬁ

] | TEST

LI

REFERENCE ]
WAVEFRONT

TEST :

WAVEFRONT

Fig. 9.7 Generation of 1est and reference wavefronts in a Fizeau interferomeler.

Fig. 9.8 Interferogram of a “flat” mirror.
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Fig. 9.9 Testing a lens with a transmission sphere.
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Fig. 9.10
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The sctup for testing a lens is illustrated in Figure 9.9, Here a transmission
sphere is being used. It is a specially designed positive power lens where rays
emerging from the /ast surface (which is the reference surface) of the lens are
normal to that surface. The test lens is aligned to the test beam and oriented so its
rear focal point is coincident with the transmission sphere’s focal point. The beam
emerges from the lens as collimated light. A flat reference surface is needed to
reflect the beam back. (We note that transmission spheres come in a variety of f-
numbers and you must pick one that matches or overfills that of your test lens.)
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