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s 1 m
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Table 1 Accuracy of 1m aspheric mirror figure error testing
Surface kind Hyperbolic
Conic constant - 1. 135
Figure error < /30(rms, = 632. 8 nm)
System wavefront < /70(rms, =632.8 nm)
Y
x-z ’
; , rms /30, s
B2 900 mm AT K¥ 25 (rms)
Fig.2 900 mm optical system of wide field of view (rms) /
70,
2
2 2 ?

2.1 2

Table 2 Tolerance of compensator

T olerance Range
I m X
Radius 0.01 mm
900 mm ’ Thickness 0.02 mm
> Figure error < /100(rms, = 632.8 nm)
, Tilt of manufacture 10
R Tilt of alignment 10
Decent of alignment 0.0l mm
Distance betw een lens 0.01 mm
2 2
3 ,L L:
L,
2.2 L, Sphere
N g n
U o il
Y
2 Xl— Z

B3 A2 ERE A
Fig.3 The test of compensator group
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) (rms) ,
0.007 . s 5
1 m Table 5 Tolerance of corrector group
, 20 mm, T olerance Range
/100, ’ Radius 0.05 mm
Thickness 0.05 mm
Figure error < /30(rms, = 632.8 nm)
Tilt of manufacture 20
) Tilt of alignment 20
, Decenter of alignment 0.05 mm
, Distance betw een lens 0.05 mm
> 2.2.1
3 s Ri R ) s
, D
,d
4
3 2
Table 3 Parameters of compensator group test
Element number R,//mm R,/ mm D/mm d/mm
L, - 610.63 - 88.38 82 20. 02 (rms) 0. 005
L2 291.11 - 427.5 42 13. 4 ’ L
L, L Sphere
SPH ERE 1000 20 / L,L, .

2.2.2  900mm KM AF E %

Interferometor
900 mm

Y
, , xLz
2, L 4 BCIE R R 8
, . Fig.4 The test of corrector group
4 900 mm 6 R R: R
, D
4 900 mm ,d
Table 4 Parameters of 900 mm optical system
System type Cat adio pt ric 6
Field of view 3.6 Table 6 Parameters of corrector group test
Focal length 1 100 mm Element number R{/mm R,/mm D/mm d/ mm
Spot size 20 m L, - 163.26 - 191.24 280  40.05
L, - 383.71 - 111.65 234 30.04
Ls - 147.58 -94. 88 154 25.02
, 4 . L, - 95.74 381.99 130 50.04
’ SPHERE -917.1 260 /
) L2211 3
’ 900 mm
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2
5 900 mm
7 )
2
Surface/Wavefront map
Zernike polynomials
’ Zernike coefficients from 81002 data points
/100, Order:10th Terms:36 rms:0.022
-0.157-0.784 0161 -0.016
0.005 . ’ -0.005 0.006 0.014 -0.009 0.022
-0.006 -0.002 0.000 0.001 -0.014 -0.012 -0.013
? —-0.000 0.001 -0.002 -0.000 -0.003 0.002 -0.014 -0.013 -0.005
. 0.002 -0.001 -0.000 0.001 0.001 0.001 -0.001 0.001 -0.013 -0.013 0.002
, ) B 5 RIEHE & ERNEX
Fig.5 Final measurement result of corrector group
, 7 4
2 2
2 2
2 o
I m
7 900 mm
Table 7 Comparison of designed and analyzed s
and measured results
Designed Analyzed Measured ,
Spherical - 0.007 2 -0.023 - 0.022
Coma in X 0.003 0. 074 0. 085
Coma in Y 0.001 - 0.067 - 0.082
900 mm
WF error(rms) 0. 005 0. 044 0. 055
2
(Zernike)
2
2
2
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A New Method for Testing the Whole Lens Group of Large Optic System

MING Ming, WANG Jian-li, MA Petli
( Changchun Institute of Optics, FineMechanics and Physics, Chinese A cademy of Sciences, Changchun 130033, China)

Abstract: As afrequent part of optical systems, the lens group plays an important role in the large aperture

optical system, but the lens group can not be tested directly after alignment. T he disadvantage during

common measurement of the lens group was analyzed. With adding one simple optical element, a new

method for testing the whole lens group after alignment, which solves the test problem of lens group

applied in the large aperture optic systems. Two practical optical systems were given, and the design and

accuracy demand of the lens group were analyzed. Next, the lens group of the practical optical systems

with the new method were tested, and the comparison of analyzed results and test results proved the

reliability and precision of this method, which derives that the precision of measurement is better than 0.

01 .

At last, the optical quality of lens group after final alignment meets the design requirement.

Key words: Lens group; Optic test; Aspheric; Zernike polynomial



