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P eak—to-valley param eter of optical com ponent
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Abstract: Peak-to—Valley departure (PV ) is a widely used parameter in evaluating the quality of
optical surface and wavefront. However, there is great uncertainty in optical surface testing
using high resolution interferometer. In order to evaluate the quality of optical surface and
wavefront more precisely, PV2, PV:and PVqare discussed. Through numerical simulation and
experiment, it is proved that these three parameters can not only represent the real optical
surface, but also be insensitive to interferometer spatial resolution. In addition, they have great
advantage in metrology repeatability, hence, PV, PV: and PV. are better than PV for
characterizing optical surface.
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Fig. 1 Peak-to~valley com parison of perfect
surface and glitch surface
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Table 1 Processed result com parison of

perfect surface and glitch surface

i AT R
%% SRR AT AAEURE AR fhbT

{E/nm e % B/ nm 5 LA %
PV 6.370 0.90 39. 328 40
PV 6.172 3.98 6.172 90. 60
PV 6. 428 0 10. 510 83. 96
PV 6.328 1.56 6. 960 89. 38
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Fig.2 Three-dmension surface of the sample com ponent
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Table 2 Processed result com parison of the

five surface evaluating ways

EE T IS BT nm EBREFT 5 HeB) %

pv 54.187 0
PV 35.313 0.002 8
PV 32.342 0.013 6
pv 27.45 1
PV 32.38 0.008 1
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Fig.3 M easurament result of 100 mm standard lens
surface n different CCD resolutions
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Table 3 Surface evaluating m ethods com parison of diff-

erent surface evaluating ways in different CCD

reso lution
CCD 4¥ER TIETEN 73 nm
/R PV PV PV PV PV
1024x 1024 68.07 45.63 42.93 37.95 43.33
512x 512 57.88 41.58 40.74 35.70 41.21
256x 256  44.43 41.86 43.81 40.76 43.89
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Fig.4 M etrology repeatability com parison of the five
surface evaluating ways
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Table 4 Standard deviation in different optical

surface specifications

JoiE AR FfEIRZE o nm
& mm PV PV PV PV PV
150 3.22 3.07 2.30 2.53 2.63
600 3.51 3.64 1.93 1.69 2.31
6 Zit

Wi L BT, PVao, PV, PV, XF Tl &
éi%EQAﬁT&FﬂEDQE‘%%K%ﬁE?PVo [IERSIFSS
ROX— 72 A R S5 R A 5 2 NIRRT
Tino lJttTLM ‘PV20,PV,,PV. T EHERT
WAL BORE R 1 2 06 2 o 44 i T BT 5 =

[FB , PV 20, PV, PV, X T5 HR4E H 10 1 24 R R AR
o Ty S [ A SO B 3h 2% Hh b oe R i TEDE 152 R
WEA —EMSEEM, W] TSt
T, {HPV20, PV, PV, BT H F 25 BT RN
By A4 %o s s BAEAE — 2 B A BRIk ik

P& 7 2% B Y s (G B A T R — 2
B 2E . XFF PV ,PVa,PV. 15T B0 15
Wi 38 A o i — 25 o W A 5%

B2k

(1] T3, 90, K I 55 O e R DR 22 X0 G o o
fREIR (] ]. e 2%41, 2002, 22(4) :495-500.
WAN Min,SU Yi,ZHANG Wei, et al. Influence of
the surface error of optical elements on beam quality
[J]. Acta Optica Sinica, 2002, 22 (4).495-500. (in
Chinese with an English ab%tract)

(2] TREERT, £55, madil, 2 S HOEAITrE R E e

PRUEIM ] LA BR# 1 R, 2000 : 94-100.
XU De-yan,WANG Qing,GAO Zhi-shan,et al. The
current test of optical componet and ISO standard
[M ]. Beijing: Science Press, 2009: 94-100. (in
Chinese)

[3] SPAETH M L,MANES K R, WIDMAYER C C,
et al. The national ignition facility wavefront
requirements and optical architecture [T]. SPIE,
2004, 5341.2541.

[4] CHRIS J,EVANS. PV -a robust amplitude parame-
ter for optical surface specification [J]. Optical
Engineering ,2009,48(4) :1-8.

[5] CHRIS J,EVANS. Uncertainty evaluation for mea-
surements of peak-to-valley surface form errors[J].
CIRP Annals,2008,57(1):509-512.

[6] MAHAJAN V N. Zernike circle polynomials and
optical aberrations of systems with circular pupils

[J]. OPN ,Engineering and Lab. Notes, 1994 ,8.21-
23.

(7] BSE, BWRCE  ABOR 5. Zernike ZILE T L
JeBEIL) ] GsRE T R, 2002, 10(3) : 318-323.
SHAN Bao—zhong, WANG Shu-yan, NIU Han-ben,
et al. Zernike polynomial fitting method and its
application [ J ]. Optics and Precision Engineerin,
2002, 10(3):318323. (in Chinese with an English

abstract )



