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Abstract ; In order to realize the high precise wavefront test of large-aperture collimator and evaluate its wave-
front quality, the method of differential pentaprism scanning wavefront detection is proposed in this paper.
This method is the optimization of pentaprism scanning detection. Firstly, the information of wavefront curva-
ture is obtained by measuring wavefront slope change to reconstruct the wavefront. The title and defocus error
instructed by inaccurate calibration of center of mass are eliminated. Secondly, the differential pentaprism
scanning wavefront detection system is established to verify the feasibility of this method. Lastly, the error a-
nalysis is given. The error analysis shows that the testing precise of this method is 10. 54 nm. The experimen-

tal results show that the repeatability precisions of wave peak and valley value (PV) and root mean square
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(RMS) are increased by 74.41% and 125.81% compared with pentaprism scanning method. This method

basically meets the requirements of high accuracy and good stability for collimator wavefront detection, which

can be used to evaluate the quality of collimator wavefront.
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Fig. 1 Scheme of differential pentaprism scanning

wavefront detection
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Fig.2  Experimental scheme of differential pentaprism

scanning wavefront detection
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Fig.3  Differential pentaprism scanning wavefront de-

tection system
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Tab.1 Main parameters of wavefront detection system

Wavelength A =546 nm
) Focal Length /=100 mm
Focusing lens Diameter d=25.4 mm
Pentaprism aperture D =10 mm
Cmos pixel size pixel =0. 006 mm
) ) Focal length F =3 000 mm
Reflective collimator Diameter D, =300 mm
Rail length L =400 mm

Airy disk radiusof detector
Sensitivity

Dynamic range

D, =2.220 4 pixel
6., =9 x10e~°(about 0.0161)
0 =0.05(about 91.51)
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Tab.2 Impact of rail movement error on the the wavefront uncertainty

Error Sources

Error value

Wavefront error

Rotating the x-axis slider

Rotating the z-axis slider

0, <5’
0. <5’

0, =3.31 nm

o, =2.74 nm

Straightness; S, <5 pm

Positioning accuracy

o5 =4.91 nm

Grating resolution; S, <1 pm

(4) iR

SIS AR R TR I A T R
A R RUE SR B R OR sh SR S
WEIRZE , S BEOR IR AR AT IR 22, FEURT AN
SEPEAG R :06 =5 nm,

(5) RGN

AT R T 2o AR A R A A S 2
HiT iR, DI EEAG AT, DR I3 326 AR B i et
AT ATH R 5 S Bk AR R i A M ) S
Mk R GTiR 22, AN TR BE il E A i B iR 28 | Tk
B EIRE SO AT IR AR
S L A Tk SR



1008 DA

1%

o =.Jo, +0, +0, +0, +0: +0, =10.54 nm , (23)
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Fig.4 Result data of 1-D wavefront without tilt and

power
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Fig.5 Result data with zygo interferometer
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Fig.6 Repeatability results
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