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Unequal-path Low-coherence Interferometry Using Femtosecond Pulse Lasers

J. S. Oh, S. W. Kim (Mechanical Eng. Dept., KAIST)

ABSTRACT

We discuss two possibilities of using femtosecond pulse lasers as a new interferometric light source for enhanced preci-
sion surface profile metrology. First, a train of ultra-fast laser pulses yields repeated low temporal coherence, which allows
performing unequal-path scanning interferometry that is not feasible with white light. Second, high spatial coherence of fem-
tosecond pulse lasers enables to test large size optics in non-symmetric configurations with relatively small size reference
surfaces. These two advantages are verified experimentally using Fizeau and Twyman-Green type scanning interferometers.
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Fig. 2 Requirements for pulse-to-pulse interference
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ning from a single pixel of the CCD camera. Inset,
spatial interferogram capture instantaneously by

use of whole pixels of the CCD camera
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Fig. 3 Scanning interferometers that use femtosecond laser
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pulses: (a) unequal-path Fizeau configuration, (b)
unequal-path nonsymmetric Twyman-Green con-
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Fig. 5 Comparison of spatial interferogram obtained from
different sources for a spherical mirror
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Fig. 6 Measured surface maps with sectional profiles ob-
tained by (a) envelope peak detection and (b) fringe
peak detection

(e}
WS

ey slakel 94 AFEHD

4
&<

207

o] FFAE AL e Fig. 6(a)= M= A
S o8 423 Fig. 6(b)= AP HET
Aug 77 Ho] b AdoA Eds] =eyx
o] Y4HHE o]&3 A} RMS(root-mean-
square) 3.1 nm & A3d £ AHAE HY o} 7}
NEAHE o433 A3 RMS 154 nm 2 2.%F0]

A AaE Bl ol WA IHAAA R A

225l dEhE oz HgAs A udE
Apol2 dwd F 9l
4. 48
ARz dolAs FdUd Fdoz 5% 23t
At 9 F71AQ e APARSAES T2
Aol Wisd FAR AARE A wlg- A7
gk Foth B AgeAE AEZ HoHE ol &
ato] 7]Ee] MAFdoRE JEIYW AAES
Z MAE TEskla v A Esfelwk-ad
DAA FRENNE 7P ST} 2o 0=E A
& MAFHE 28 F ASEE Btk @AY
Fe GRS e IuALSYoR s WA
FHAg ] ofg 814 FH(diffractive ring)e] A4
ol AR ot ol APARE ol g
24 1 9Fgs Hag I 5
Z 7
w ATe Ferled FAAATIATARIS A

1. J. Schweider, “White-light Fizeau interferometer,”
Appl. Opt., Vol. 36, pp. 1433 - 1437, 1997.

2. C. Ai, “Multimode laser Fizeau interferometer for
measuring the surface of a thin transparent plate,”
Appl. Opt., Vol. 36, pp. 8135 - 8138, 1997.

3. C. Rulliere, Femtosecond Laser Pulses (Springer-
Verlag, 1998).

4. J. Ye, “Absolute measurement of a long, arbitrary
distance to less than an optical fringe,” Opt. Lett., Vol.
29, pp. 1153 - 1155, 2004.

5. S. S. C. Chim, G. S. Kino, “Three-dimensional image
realization in interference microscopy,” Appl. Opt.,
Vol. 31, pp. 2550-2553, 1992

6. P. Sandoz, “An algorithm for profilometry by white-
light phase shifting interferometry,” J. Mod. Opt., \Vol.
43, pp. 1545-1554, 1996



	Text75: 204
	Text76: 205
	Text77: 206
	Text78: 207


