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ON THE LASER EXTENSOMETER WITH A SIMPLE LLASER SOURCE

By Shuzo TAKEMOTO and Zoshio KOBAYASHI

Synopsis

A new type of laser cxtensometer with a simple laser source is described. The system uses a
Michelson interferometer having the mutually perpendicular optical paths of equal length. The
fringe displacement in the interference pattern, formed by the relative change of optical paths, is
detected photo-electrically by the image sensor consisting of a row of 64 photodiodes. Examples
of ground-strain records obtained from this system at the Amagase Observatory are shown together
with records obtained from other laser extensometers installed in the same tunnel.
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Fig. 1. Configuration of the laser extensometer. (A); optical system, (B); block diagram
of recording system, (C); timing chart.
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Fig. 2. Mechanical design of optical mount. (A); laser source, (B); beam splitter
((a) beam expanding telescope, (b) half-mirror, (c) compensator, (d) image-
sensor housing), (C); retroreflector.
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Fig. 3. Examples of records.
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Fig. 5. Arrangement of laser extensometers at the Amagase tunnel.

AMAGASE

Ls-1

(L-2)

(-1

1981

Oct.28 Nov. Ot Nov.24

Fig. 6. Comparison of strain changes observed with three extensometers for a period of 28 days.
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Fig. 7. Tidal strains.

— 7 —



38 FRBKBIFHIFR H255B-1 (57 4)

2 L-1 BACRCOL S BEMARR SN TRE—ED
AT “WEA” DELERLTOE, CHEDCHEBKES
Sic BEHfoasEROTELIRE L,

Fig. 7 (21258 D 28kiIc DT Pertzev filter At
T B OAERO B L bDTH B, COHDS
(L-2)—(L-1) & (LS-1) L ORIBHLIZIIFL: 1T »
TWB T ENbhb, Kic Fig. 8 Ry DT am%
BB 7o secular LI DWW THR LA D TH 5,
(LS-1) & (L-2)—(L-1) &EEHEHLET 5 &5 PIH]
EOFMBAEN, i L-1, L-2 hErBRER 4FL
FHEALTWAOI LT LS-1 B 1ELM->THE
WHIFDENFELTHEEEZ bR, HERE
RS S HIHO 9 A DI A & FHICIE BRI
Sep 03 oq a1 m oz BB EELONED, L TRAEDIDIC LS-1 5
= : ' : SMTIE A= Aot(A:=0.58x10"8/day) &5 B BRAIE

Fig. 8. Secular strains. HEMBOEE T TS EDE LTEDAEELE

Wi, T0 (LS-1)-A & (L-2)—(L-1) 22 HBT 2 &

TP BT HEREOREIIHEORKE ERICIBICRDT E05, H& 4~ FRNT
(LS-1) % (L-2)—(L-1) LRLA—F—DERKEZEBELLNE,

4 Z & B

W EREAER L TOBOEES/NEY 2 L —¥ —2EE UTEREQCO TAMEDTES L —%—
(I EEAR L, COBEAR, HMRERENZICRELT, RENSKECEEINTO SBREE
(b —% —2REE L L — —fifiet & RBEREITS - 7R, MECRAENLERBED Shah-
7o

SEERE LI L — — R RS TH B L —F —F 2 — T OREHE (F & LR « SUER
(LD BEEZFIC N ED D, SHRELYRENTESECEFICBSOTOHRENSEV LY FRICT
OFROFERBE T2 LKLY, BREOVTAMEERTI CLMNTELLELOND,

F7, DFAMEHE LTELES, RERD Benioff BT H~T Love OIS 2 HMEH 2 KX
VW EDD, ILKEEEDA A — V& v —ERHVTHREE L, COFETORM S KO
T3,

BHOICEA, BEORPEL NN EHEERER, HR REBZIRCERHT S L, FHE
BERCEHCAB A0 LE B, REKBRCES BB L EFE T,

# % X &

1) Vali, V. and R. C. Bostrom: One Thousand Meter Laser Interferometer, Rev. Scient. Instr., Vol. 39,
No. 9, 1968, pp. 1304-1306.

2) Berger, J. and R. H. Lovberg: A Laser Earth Strain Meter, Rev. Scient. Instr., Vol. 40, No. 12,
1969, pp. 1569-1575.

3) Levine, J. and J. L. Hall: Design and Operation of a Methane Absorption Stabilized Laser Strain-
meter, J. Geophys. Res., Vol. 77, No. 14, 1972, pp. 2595-2609.

4) Goulty, N.R., G. C. P. King and A. J. Wallard: Todine Stabilized Laser Strainmeter, Geophys. J.
R. astr. Soc., Vol. 39, 1974, pp. 269-282.



5)
6
7

8)

A « 7Bk @ Simple Laser Source 2 iz L —+ —{#EsHic > T 39

HAREZ : v—F—FBIEROIR—— o v > — VBREEEHCONT, BiEAEE, #23%,
# 4%, 1977, pp. 223-231.

Van Veen, H.J.: A Laser Strain Seismometer, North-Holland Publishing Co., Amsterdam-London,
1970.

EHER, HR R, UREZ, LEE Ry EEREHBNFNCS Y 2B EHBNGE 48, K
B R RFICFR4ESRR, 235 B-1, 1980, pp. 47-54.

Takemoto, S.: Laser Interferometer Systems for Precise Measurements of Ground-Strains, Bull.
Disas. Prev. Res. Inst., Kyoto Univ., Vol. 29, Part 2, No. 262, 1979, pp. 65-81.



