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Accurate Testing Methods of Optical Plates

Shin-ichi ITOH

Two types of testing methods of accurate optical plates are proposed and experimentally
examined. They are developed in connection with Fabry-Perot etalons which are used as a
monochrometer in Brillouin scattering experiment. Parallelism and relative flatness of etalons
are defined so that they are independent quantities each other. The first method proposed
is a photographic testing one with a multilens and it is shown that this system can de-
termine the relative flatness to an accuracy of about /1000, here 2=6328 A. The second
method is a pressure scanning and photoelectrc detection method using a multilens and a
microcomputer. The accuracy obtained by this system is higher than the accuracy obtained

by the photographic method.
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Fig.l Definitions of parallelism and relative
flatness of an etalon.
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Fig.2 Experimental setup of the photographic
method, '
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Table 1 Relative flatness of an etalon with

different parallelisms measured by
the photographic method.

porallelism(o'corﬂ)‘) flatness T(p) (7—07(‘)—0)

a 3 ||@sl] 1 2 3 4 5

1 16.5 | 1.1 |16.54 | 1.4 |-2.3 |-4-0]-3.6{-2.8
2 {16-3|1.-2 1634 1.1 |-2.5]-3.7|-3.0(~2-3
3 [16.7| 1.3 [16.75} 0.9 |-2.7(-3.7|-3.2|-2-8
4 |18.0|1-6 |18.01| 0-9 |-3.2|-3.8!-2.3/-2.8
5 (17.9|1.6 {17.97| 1.1 [-3.2{-3.6{-2.6[-2.6
6 |17.8|1.6 11787/ 0.8 |-3.2 |-4.1|-2.6|-2.7
7 [17.5]1.6 {1757} 0.9 |-3.2|-4.01-2.5|-2.7
7(p) 1.01{-2.90 | ~3.84 | ~2.74|~2.67

g 0.201 037 020{0.56] 0.17
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Fig.3 Relative flatness of an etalon measured

by the photographic method.
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Fig.4 Principle of the pressure scanning and
photoelectric detection method.
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Table 2 Relative flatness of an etalon with
different parallelisms measured by the
pressure scanning and photoelectric
detection method. '
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AY(P) (g | Paratierism c?ﬂ,") flatness T(p) (—m%—)

AlB|lC|aln |las] 1 2 3 4
1 |633 |66 |567 |40 [-1.2 ]| 4.2 |-133 |-58 | 6.7 |-7.0
2 |703(509|50) 22 |-34] 4.1 |-121 |-6.8 | 5.9 |53
3 |155 | 214 |428(1.7 | 51| 54 |-%5 [-60 | -59 |-65
4 |90 733|718 {17 |-3.7] 4.0 |-134 |-69 |-48 |[-6.5
5 |889]720(781 |25 |20 3.2 |-133 |[-84 |-4.1 |-83
™) -B3 |-68 |55 |-67
o 09 | 10 | 1.0 |11
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