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This paper describes a clue of designing distance-measuring interferometers, which are not

affected by atmospheric air turbulence.

At first, optical phase fluctuations are measured in the
usual experimental room, using a phase-locked interferometer.

Using these results, the optimum

geometrical sizes of the laser beams in the interferometer for length measurement are analyzed

to be fairly small.

On the contrary, the sizes are restricted by intensity fluctuations in the
visible region and diffraction effects in the infrared region.

Also, the averaging time in data

processing is discussed for elevating the measuring accuracy.
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Fig. 1 Experimental set up for measuring the
optical phase fluctuations.
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Fig. 2 Typical charts of the optical phase
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Fig. 3 Two kinds of interferometers.
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Fig. 4 Optimum regions for beam diameters
in the fringe-counting interferometer.
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Fig. 5 An interferometer for the multi-
wavelength interferometer.
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Fig. 6 Optimum region for beam diameters
in the multi-wavelength interferometer.
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Fig. 7 Optimum region for beam diameters in
the synthetic wavelength interferometer.

~ 100~

| l ! 1
1 RA 10 100 Loy 1000
Averaging time T ( Arbitrary unit)

Phase fluctuation D¢ (Arbitrary unit

Fig. 8 Optical phase fluctuations as a function
of averaging time.

Ry 5L, BESEL LS EBERERROR RS b
5 LDT —DNELIED, DhYic, BREEHEROR
RI P LMRELINB, Lich-T, FEHHOE -4
OWEF MO E#EE L, FEHRBHRBEINS
L ERICERREROW L EAVNE K S BERICH 5.
F7o, Lo /NI THCEGEHMTHY, Tokedic
MEBBLUCREERXS ZEBMENTVS. COXINH
Hid, BEOLOINBEOENHICBWTENTHA

3.
5. & o

Pk, WERATFSHOREE — 2B ERET H1DHD
ESHic DT, JIE LI RROMAEY &b &2 b Licied
LIS, ROKXD 1T EDBF S DITIE - T

(1) FTHHOBRE —LDRBIENIZLE X0,
(2) BtmETRUET 21HDOTFBHTRE—L
BANEDIFE L.

(3) &L, ARBIcBNTRE—24 Yy 7
Eplcy, THEHEEOES 6mm? fitk o — 4%



280 (26)

MEYTH 5.

(4) —K, FABicBOTREIFIC &K 2HEKDE
%, AREEEOES 40 mm? %O — LARBSEFHT
» 5.

(5) F—20EH ik > THER LT 31:9icid
B M Lo RENSNETH 5.

HKD IC KEDRAEY 5 & DEBE—HEICTIE > TV
20 E L HEERE - BEAA—RICEHHR LT E Y

X ik

1) V.I. Tatarski: Wave Propagation in a Turbulent
Medium (McGraw-Hill, New York, 1961).

2) R.L. Fante: Electromagnetic beam propagation in
turbulent media. Proc. IEEE, 63 (1975) 1669.

3) H. Matsumoto and K. Tsukahara: Effects of the

)

5

=

6

-

7

8)

9)

K BUBELS (198548 1)

atmospheric phase fluctuation on long-distance
measurement. Appl. Opt., 23 (1984) 3388.

S.F. Clifford, G. M. B. Bouricius, G.R. Ochs and M.
H. Ackley: Phase variations in atmospheric optical
propagation. J. Opt. Soc. Am., 61 (1971) 1279.
WEMMEL, SHORHE, B s8R, B R BY-< v
v —4 —oRE/EE, S, 8 (1979) 279.

kAERF, FE B FEERE: V- - IERDERE
OBEA. HErea—, 26 (1971) 1259,

W.J. Tango and R.Q. Twiss: Diffraction effects in
long path interferometers. Appl. Opt., 13 (1974)
1814.

G.N. Gibson, J. Heyman, J. Lugten, W. Fitelson and
C.H. Townes: Optical path length fluctuations in
the atmosphere. Appl. Opt., 23 (1984) 4383.

H. Matsumoto and S. Seino: Infrared two-wave-
length interferometry for measuring long length.
Ann. CIRP, 81 (1982) 401.



