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Application d Zemax software in alignment o three-mirror
dof-axis aspherical optical sysem

YANG Xiao-fel , ZHANG Xieo-hui , HAN Chang-yuan

(National Test Center o Optomechanical Products, Changchun Institute of Optics,
Fine Mechanics and Physics, Chinese Academy d Sciences, Changchun 130022, China)

Abdgract : With the aid of Zemax sftware, a three-mirror , unobscured , high-resol ution optical sysem with large
gperture , long foca length was successully digned by firgt collecting interferograms from severa fields of dl image
plane , and obtai ning the wavefront error , namely , obtai ned wavefront Zernike polynomias; then usng the saif-made
program package to calculate the optica sysem misalignment. Finally , comparing Zernike polyromia codficients of
ided optica sygemwith Zernike polyromia codficients of aigned opticd sysem, and draning a concluson about
the alignment correction values. It is snple and valid. After aignment , the opticd sysem produced a measured
wavefront error across the al image plane of 0. 108 waves RMS atA =632. 8 nm.

Key wor ds: conputer-aided alignment ; Zemax sftware ; off-axis three-mirror optical sysem
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1 4
Tab.1 Qonparion of misdignment data and Tab.4 Conparion o misdignment data
cdcudion reat data and cdcution reaut data
Dys 0 0.003 Dys 0.02 0.019
Txs 0 0.002 Txs 0.07 0.076
Tys 0 0. 000 Tys -0.04 -0.041
Dyt 0 0. 005 Dyt - 0.03 - 0.034
Tyt - 0.03 - 0.034 Txt -0.05 - 0.040
Tyt 0 0.000 Tyt 0.06 0.058
1 4 L
, Dys = ) )
0.05mm; T, = - 0.04°, 2 ,
2
Tab.2 Qomparion of misdignment data 3
and caculaion resut data
2
Dys 0.05 0.047 ,
Txs 0 0. 007 5
Tys 0 0. 000
Dy 0 0.003 ' ' '
Tt 0 0.001 !
T, - 0.04 - 0.039 3
4 ysz:'O-Og),Tys:O.OSO;
Tx:=0.06", Ty = - 0.04°, 3 e
]
3
Tab.3 Qomparion of msdignment data %280 16
and cdculdion resut data FELh v
Z/ | Bz
l/
0 4 .
Dys - 0.006 \ 1
Tys -0.03 - 0.027 ///
Tys 0.05 0.049
l/
Dy 0.06 0.055 b \///
Tec - 0,04 - 0.043 At
Tyt - 0.004
2
Hg.2 Autocollimeting interferometric teg
,Dys =0.02 mm, Txs
=0.07°,Tys= - 0.04°; Dy = - 0.03 MM, Ty = - , , 3
0.05°, T, =0.06"; 4 3
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6
Tab.6 Resut of misdignments

Dys= - 0.706 mm Dy =5.050 mm
Tyxs=0.012 Txt = - 0.050°
T,s=0.048° Ty = - 0.14C°

Zemax
) , 7

7
Tab.7 Predicted dignment ocorrection vaues

+1° (0} -
Zs -1.3%4 - 0.005 +1.304
Zs +0.074 +0.058 +0. 066
Z; +0.260 +0. 256 +0.257
Zg - 0.061 - 0.060 - 0.082
3 Zy +0.020 +0.023 +0.025
Fg.3 Inteferograms o extensve dignment
. , 4
5 Zernike
Tab.5  Zernike polyromid coeficients Zemax
o inteferograms ,
+1° (04 -1° , ,

Z + 6. 566 +5.898 +9.070 ,

Z +6.913 +5.076 +6.636 . Zemex

Z3 +0.905 +0.132 - 0.920

Z - 0.225 - 0.387 - 0.586 ! !

Zs + 1. 362 - 0.329 -1.320 ) )

Zs +0. 064 +0.151 +0.364 A =632.

Z +0.091 +0.049 +0.091

8mm
Zg -0.138 -0.326 - 0.142
2 +0.036 +0.271 +0.024 0.108A
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Fg.4 Inteferograms o find dignment
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