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Abstract
complicated structure, many optical components and difficulty for adjusting, a novel differential plane mirror

Because the tradition differential plane mirror interferometer ( DPMI) has the disadvantages of

interferometer is proposed. Due to its diagonal symmetry of the two frequencies beams, this system has a good
stability with environmental variation and a high resolution. With this special arrangement and the use of some
additional optical components, the measurements of yaw angle, small rotation, straightness become easy to
implement. Experimental result shows that the displacement drift of this system is under 1 nm in the static
measurement, while the Michelson interferometer system is more than 10 nm under the same condition. The angular
interferometer based on this new structure, with electronic interpolation of 2x/516, has a measurement resolution of
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Fig. 1 Schematic diagram of DPMI
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Fig. 2 Schematic diagram of the arrangement for DPMI stability inspection
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Fig. 6 Yaw-angle interferometer based on DPMI
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Fig. 7 Measured response at rotation axis of positioning stage
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Fig. 8 Roll-angle interferometer based on DPMI

1112007-4




v ) B 45

— BB 2 90 T B T A

A AN 8 7 A AL A i B8 RN B A S 0t 4 4 )
REE 1 B My M, S IE BT 5 6 B VR F% #f)
I T A
5 %% 1
L DA B Ay B R S, B S A B 25 4 Y- TR
TWNRGEEA VTS D BRGS0 1, 75 258
A K5 BB 25 5 7 A B B AR
Al LA — 2040 RO T WA . 2) Rt
SERY BRI ZE /N . 3) RS ZS 0] DU B X FREE A
SRR R R U T RE 1. AR
TRISNEFMT  REMOCFMAIEB BN, D
REF I 551 7 24 5 2R 4558 AT A g S B HE At L ART 5 1 v A
FEM . 5) R Tz . AT R R AR A R HLR
AR BRI AL, T F R 2 TAE G L AR
35 B LR A o7 B L Ath e 37 25 5 40 499 R DU 2 A7
TAE G FEMERE B 305 5% T 1E 8 2 W T2 SE R
SRS % % i sl B i B IR 2 A

U

& X X #
1 A Yacoot, M J Downs. The use of X-ray interferometry to

investigate the linearity of the NPL differential plane mirror
optical interferometer [ J]. Meas Sci Technol, 2000, 11 (8):
1126 —1130.

Yang Pengqian, Stefan Hippler, Casey Deen, e al.. Smart and

Do

quantitative near-infrared point-diffraction interferometer based

on the self-referencing wavefront sensor [J]. Chinese J Lasers,

2013, 40(5); 0508001.

T, Stefan Hippler, Casey Deen, 4. £+ H S Z K &K E

LLAM EATH T ACHERILT]. P E#OE, 2013, 40(5): 0508001,

Nd : YAG
microchip laser feedback interferometer [J]. Chinese ] Lasers,
2013, 40(3): 0302002.
Kok, Bk RS XB B, AR Nd: YAG i R WO [l T 9 A
[J]. FEEE, 2013, 40(3): 0302002,

4B K A Ngoi, C S Chin. Self-compensated heterodyne laser
interferometer [ J]. Adv Manuf Technol, 2000, 16(3);: 217 —
219.

5] D Trolinger. Ultra high resolution interferometry [C]. SPIE,
1996, 2861: 114—123.

6 Kuang Cuifang, Feng Qibo, Zhang Bin, e al.. A novel method

w

Zhang Yongqin, Zhang Song, Deng Yong, e al..

for measuring roll [J]. Journal of Optoelectronics+ Laser, 2006,
17(4) . 468—470.

ERRTy, MHW, 5k wk, & —Fos R A k] ok
L <306, 2006, 17(4): 468—470.

7 Chen Benyong, Mu Ruizhen, Zhou Yanjiang, e al.. Nonlinear
error analysis of laser synthetic-wavelength nanomeasurement
interferometer [J]. Chinese ] Lasers, 2008, 35(2): 240—244.
WAk, BHiZ, RO, 5. BOGE A 990K & T 30
etk 2T ]. HEWOE. 2008, 35(2): 240—244.

8 Hou Wenmei, Zhang Yunbo, Le Yanfen, et a/.. Elimination of
the nonlinearity of heterodyne interferometers [J]. Chinese ]
Lasers, 2012, 39(9): 0908006.

BESCHL, KRB, IRMESE, . AN EBOE T W IR IE L R 22 1
WEELT]. P EEOE, 2012, 39(9): 0908006.
9 Liu Binbin, Yuan Yonggui, Wang Xinxing, e al.. Real-time

nonlinearity error correction method of polarizing laser
interferometers [ J]. Acta Optica Sinica, 2010, 30(9): 2585 —
2589.

XM . 205 56, FRE . 5. RAIREOE T WAL IR &M iR 2 5
IR E LT, Jeae2# 4R, 2010, 30(9): 2585—2589.

10 Deng Yuanlong, Li Xuejin, Geng Youfu, e al.. Influence of
nonpolarizing beam splitters on nonlinear error in heterodyne
interferometers [ J ]. Acta Optica Sinica, 2012, 32 (11);
1112008.

XTI, 2244, BRUEAE . 5. AR IR/ OCBExT oh 22 T WAL &
PEIR2ZH ], eF4R . 2012, 32¢11): 1112008.

11 Wen Gang, Su Dongqi, Su Zhide, et al.. Analysis of random

errors in high precision wavelength phase shifting interferometers

by numerical simulation [J]. Chinese J Lasers, 2013, 40(10):

1008003.

R, FRARA . RARAE, 4. LT RUE R SR R K R A

TWALBEHLER 2243 Hr (0], Ok, 2013, 40(10) : 1008003,

12 Zhu Baohui, Zhang Chunmin, Lu Huidong, et al.. Error analysis
of the

interferometer with big

in Michelson wind imaging
wide field,

compensation [ J]. Chinese J Lasers,

moving mirror tilting

optical path difference,
achromatism and thermal
2012, 39(11). 1108001.
BURME, SRR, BIER, & RO 2ZE 58 OH 62 B AT
T 5 NG T AL S A iR 22 4r M L) . o B0, 2012,
39(11): 1108001.

13 Zhang Xuemin, Wei Ruyi, Yan Su, er al.. Precise alignment of
separated Sagnac interferometer [J]. Chinese J Lasers, 2013, 40
(4): 0416001,

KA G BN, SFL MR T EEAR AR s T A R A
0], P EBOE, 2013, 40(4): 0416001,

14 Ki-Nam Joo, Jonathan D Ellis, Eric S Buice, et al.. High
resolution heterodyne interferometer without detectable periodic
nonlinearity [J]. Opt Express, 2010, 18(2);: 1159—1165.

15 Juqun Yan, Dejiao Lin, Zhongyao Liu, e al.. Adjustable plane
mirror interferometer adapted for microelectronic mask with
different thickness [J]. Journal of Physics Conference Series,
2005, 13(1): 414—417.

16 Shigeru
measuring laser interferometer with differential optical paths [J].
Precision Engineering, 1995, 17(4). 258 —265.

17 Yanfen Le, Wenmei Hou, Kai Hu, et al.. High sensitive roll-
angle interferometer [ J]. Opt Lett, 2013, 38(18): 3600—3603.

Hosoe. Highly precise and stable displacement-

EERE: % 4

1112007-5



