CGH
1927 Couder (knife-
edge) 30 mm-F/5
( 1)
(wavefront corrector/compensator)
(sphere
wavefront)

CD/DVD

CGH
Fizeau

Burch

(1936) Ross (1943) Dal (1947)  Offner (1969)

(sphere
departure) (< 10 um)
Yatagai (1983) 10.6 um (carbon-
dioxide laser)
(knife edge test)
(screen test) ( 1)
(null-test)
CGH
(non-null test)
(shearing interferometry)
Moiré
Al4
(null-test) CGH
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1

Couder
(computer generating hologram) (wavefront compensator)
2 4 [A B--G H
k R, r
k=-1.2 =0¢+y)"]
k=-78
r
Z(r,k) = R

@R’
“[1 R ]

+Ar*+Br®+Cr®+Dr°+Er?+Fr*
+Gr®+Hr?®
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5. Z(r,k)
(
0)
r
_ R
Z(r)= 7
_(A+kyr?
1+ [1 X ]
5 k=0 Z(r) k<
-1 Z(r) (hyperboloid) k>-1
Z(r) (ellipsoid) k=-1 Z(r)
(paraboloid)
6.
91.4

70

compensator)

(wavefront
)
8
(concave) (convex)
(coma)
9
( )
Hindle 9
10 Hindle sphere
50/50
Hindle sphere




Fizeau

7.
. *‘-.,__‘
Fizeau
P B
8.
k 4 1
( (conic constant) k,
K 1 ¢ ) (radius in center) R,, (outside
diameter) ¢)
( 8) k=-1, R, =150 mm, ¢ = 45 mm,
( 10) A=B=C=.....=H=0
Zygo- F/1.5- A/10
( ) layout 1 17
0.013 1 ( 14)
(F/# )
2.
Code-

k=-7.85, R, =300 mm, ¢ =63 mm,
A=B=C=.....=H=0

V  auto-design
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10.

11.

layout

®)

Zygo - F/3.3- A/10

12
0.001 A (

91.4

18
15)

Fizeau

i %f

k=3,R,=350mm, ¢ =120 mm
A=-0.11394030 x 10

B =-0.11855502 x 10

C =-0.52343657 x 10

D =-0.53149147 x 10

Zygo - Plano - 1/20



12.

14.

13.

ANGLE ¥ 0.00 DEGREES X: 0.00 DEGREES

layout

Code-V

13 19
0.001 A ( 16)
auto-design
Ro

91.4
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FIELD ANGLE - ¥ 0.00 DEGREES X: 0.00 DEGREES
LDEFOCUSING: 0.000000 MM

WAVE ABERRATION
FIELD ANGLE- ¥: 0.00 DEGREES X: 0.00 DEGREES
POSITION 1 DEFOCUSING: 0000000 MM
WAVELENGTH: E32.50 WM
HORIZONTAL WIDTH REPRESENTS GRID SIZE 64 X 64

16.
5 mm 3.
Ro
k -1
( 2 R, k A4
«( 3
2. A/10
« ) 4
(decenter) (tilt)
(coma) (coma)
30 (defocus)
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al 1ates - [Input W
4 File Edit Lens Surf Display Analysis Image Auto Mech Swstems Macro Window Help

ERIFY bl e e [ [« [T [T [

Lens Data

sur Type Radius ‘Thickness Glass/GL1 RIMD Aperture Dec

| INFINITY || INFINTTY || —

[gra] [ zo06.839573 [ 1s.ooo000000 [ sF4_schort  [REFR [52.0000

[z | INFINITY | S.o0000000 | [ |s0.7a83

[3 [ -319.sszsza [ 16.o00000000 [ sFa_scoTT  [REFR [50.5554

[ [ -7z0.528937 [ s.oo000000 | [ [as.8320

[s [ 9s.15a715 [ 1s.o0000000 [ sFa_schorr  [REFR [47.5076

[6 [ zo6.1s1641 [ 128.39922562 | [ |[aa3572

7 INFINITY || 20.04895662 | [ [o.o00z

[ [ -s0.s30000 [ 6.coo00000 [ BK7 _scHoTT  REFR [15.0000 u

[s [ 1z6.zioooo [ z.oooooooo | [ |[rs.o000 u

[10] [ siz.osoooo [ 1l.oo000000 [ BK7 scHotT  [REFR  [15.0000 u

[11] [ -zo.7s0000 [ es.o1sallls w| [ [is5.0000 u

[1z| ase|[ -150.000000 [ -65.81831115 p REFL FeFL  [z.5700

[ INFINITY | o0.00000000 | B 17.
| | | [

-, | | 1
e es - [Input Window]
% Eile Edit Lens Swf Display Apalysis Image Auto Mech Systems Macro Window Help
&% | B[ pesof 2] [ ¢ [+ [2 [+ [% ][5 alalé]

Lens Data CODE ¥V

Sur Type Radius Thickness Glass/GL1 RMD Aperture Dec

fora| | INFINITY | INFINITY || [

o, [ 30s.267928 [ 1s.oo000000 [ BK7 scHoTT  [REFR  [52.0000

[z INFINITY || z.o0000000 || [ [r.zom0

[3 [ 1sl.10ss1s [ 1s.oo000000 ([ Fz_scHorr  [REFR |[s0.3930

[Ta [ eez.01a671 [ s.o0000000 | [ |fks.320a

[s [ 118.030aas [ 1s.o00000000 (| BK7 _scHoTT  [REFR  |[aa.9577

[T6 [ 79.7690a0 [ so.sss17038 v [ [pe.an0z

[7 [ -13z.370000 [ 1z.oc000000 || BK7 scaorr  [REFR |[5z. 5457

[8 [ sss.os0000 [ 6.o00000000 | [ |pz.3712

[ [ -zéo.e1o000 |[ 1z.ocoooooo [ BK7 schorT  REFR [5z.4lds

[10, [ -1os.as0000 [ 67.75929%64 v [ pzs7s1

[11| ase[ s00.000000 [ -67.75929%64 p REFL REFL  [z6.5064

[ INFINITY || 0.00000000 | — o

[ | | [ 18.
[ | | [

[ = | | [

5.
+ 05°C 45+ 5%
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es - [[nput Window]

E Eile Edit Lens Swf Display Analysis Image Auto Mech Swstems Macro Window He

144
4

|§|x|%?m-ﬂj %v&@ * |23 |3 Slalal|alz
Lens Data

Sur Type Radius Thickness Glass/GL1 RMD Aperture Dec
s INFINITY || INFINITY | [
o [ INFINITY || 18.00000000 || BK7 SCHOTT [FEFR |[52.0000
[z | INFINITY | S50.00000000 | [ |[sz-0000
[3| [ -37s.z210000 [ 1s.o0000000 [ BE7 schorr  [REFR  |[5z.0000
[Ta4| [ zss.aao000 [ 4s.99e89137 [ |[F3.z782
G5 el o. oooooood REFL FEFL 505410
o INFINITY | 0.00000000 | [
m I | [
[ | | [ |
[ | | [
o I | [
[l | | -
[ | | |
[ | | (|
| I | [
[ [ [ [
1
BK7 50 mm CD/DVD
0.1 um
0.5
mm CD/DVD
A4
50 mm A/4
CGH
w () 0.128 0.062 0.031 0.013 2.
R, (mm) -170 -160 -155 -150 R,
w (A) 0.043 0.075 0.136 w
R, (mm) 145 -140 -130
w (A) 0.087 0.043 0.018 0.013 3.
k -1.1 -1.05 -1.02 -1 k w
w (A) 0.029 0.055 0.098
k -0.98 -0.95 -09

91.4



N

A W

o N o o

. , , 88 .

. W. Silvertooth, Journal of the Optical Society of America 30,
140 (1940).

. J. Schlauch and R. E. Cox, Sky and Telescope, 18, 222 (1959).

. D. E. Stoltzmann, M. Hatch, and R. E. Cox, Sy and Telescope,
52, 210 (1976).

. D. G. Bruns, Applied Optics, 22, 12 (1990).

. A. Offner, Applied Optics, 2, 153 (1963).

. R. T. Holleran, Applied Optics, 5, 124 (1966).

. J. M. Rodgersand R. E. Parks, Applied Optics (1984).

9. F. A. Simpson, B. H. Oland, and J. Meckel, Optical
Engineering, 13, G101 (1974).

10. R. E. Paksand L. Z. Shao, Optical Engineering, 27, 1057 (1988).

11. A. B. Meind and M. P. Meind, Applied Optics, 22, 520 (19833).

12. S. M. Arnold, Optical Engineering, 19-20 Jan. 1052 (1989).

13. S. M. Arnold and K. Anil, SPIE, 1396, 27 (1990).

14. K. M. Leung , S. M. Arnold, and J. C. Lindquist, SPIE, 306,
112 (1981).

15. M. Daniel, Optical Shop Testing, Ch. 8 (1982).

16. T. Yatagai and T. kanou, SPIE , 429, 136 (1983).

17. H. E. Dall, J. Br. Astron. Assoc., 57, 201 (1947).

18. F. E. Ross, Astrophys J., 98, 341 (1943).

91.4 77



