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CALIBRATION OF EXTENSOMETERS AND STRAIN SEISMOMETERS
WITH A LASER INTERFEROMETER

By Shuzo TAKEMOTO

Syaopsis

The use of a laser interferometer has been one of the most successful technique for calibrating
extensometers and strain seismometers. We have calibrated horizontal extensometers and strain
seismometers installed at the Donzurubo Observatory and the Amagase Station using a Michelson
interferometer with a He-Ne gas laser source. The sensitivity of these instruments have been de-
termined by comparing the absolute displacement, measured by the motion of interferometric
images, with the recorded output amplitude of ordinary observing system.

L& v ®» <

HBITIEEL 5 &8k strain field oZ(EBREOBAUHBOBEANTTIRVHELEZ LW HRHER
iz, “L b OBER” ITETFWC, HERMEKROEAD F. Press, BHREF L EELEED
A. Ben-Menahem % Offt, HOFHEI L > THALN TV 3,8 —J, BHOK 15 HFRITHEL H strain
step LA LERDOLNTEHY, EHER v ~F—FRA -~ 4 Y > —aBMHHIFOBUEZETHNT,
N b OBIEIEERITR L b BnoO MR OB & M7z residual strain field @2 — > & Hilg
MR —HT22E2HELL.Y Lo LaWbA#I oL d Rtk asnd b —5E0 THE ICERY
RO B LL) ETIHA4ITRE, BEGHL TW2BUHBOREREZOFEZ DI 00EHEEII W
THBRHF L TRETREE L2 e €% LHE, AREFRNER ——4 ¥ 7 — A BFOBRBREE /N
TOMEEZEERE LT, 1078~1071 L \» ) B THM/NE B OB BT 4 2 5 s - 03 4 H
BEIOHBRELTBAY OBNBEHAANTEERD 2 ZLBRBETH 20T, ZLoE4INLIDIKREELE
(LRI 2 3 O RE 23R W, Z ofER2EH OBMEMICHFE L TZ oFRTOFBBREL LT b,
ZDdITE 0% BEY Eo@ X ond, BlE:
RIS ET A4, BEZERICEMA bR Zn,
CO&, V¥ —THITH wTipiEih, 0% G o
calibration %47 7% 2 &, WEROIHITLE LT v -y — 0
I W O B & LTIV, lE o BUIITELH N o g
IERICHT 2HBRIELEBENET 22 L8 TE 2, £ 2
T, 4li He-Ne 77 2 v — % — % JH T Michelson JE & T#
FHEBEE DY, Ky HbEa Bhslis kU il iRAss) .
BRUFIERBEINTCI e =5 —BR—r— 1 vV 7 — ik i R, R
RS « RS T A HEE @ calibration #17% - 72, Photo. 1 General view of laser interferometer.




8 RERUKBEFFRE 14 5A (. 46. 4)

’.\-“ - a\‘;: .o g AN,
;@ B B 8 =
s a2 o3 as .

e wed:, Zay i i
N R B i
'a( g ! ."g"." Sol e g =
a
ab oy a8 -9 "
=N e Y . s ) f \
= = L= I % p ‘.g‘ ’
1 4 13 4 1q 4 T e 16 & 7 & *
et RV AN » o, ~ -~
i = e = o3
b=y = % = =
! a2 e = by
T o 19 & 20 o 22 & 23 &

Fig. 1 Reproduction of film records showing interferometric images.
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Fig. 2 Recording from strain seismometer of calibrating test (DSS-2).
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Fig. 3 Comparison of interferometric image displacements and corresponding record
from DSS-3 strain seismometer at the Donzurubo Observatory.
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Fig. 4 Comparison of interferometric image displacements and corresponding records
from DSS-2 and DSS-1 strain seismometers at the Donzurubo Observatory.
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Fig. 6 Comparison of interferometric image displacements and corresponding
record from AE-1 extensometer at the Amagase Station.

r

A

[ o

— 5 —



12 HAM KB ETERE L BA (. 46. 4)

DE-1 Cal

|

0-00-0-0"" 0000 ,/:,'/f‘p—
O D “

-

™

Dec, 2'70 |
|9E5'3*" ' 'gqm’ 58M

Lo

0.9F

O—__ s _-
-O.5L

(4]
©
3

DE-I Cal
f*"" AVAVAVL ”i:} %‘%
PPNV N ™ ?°*°

0) 5 A
¢ ©}- ©) P’ d,p).d ZO).
a

/Nf‘ ’mo}"' ""'v o 'D’--;:;;;‘;Z{;:foz?

@
% / \ . " e
(/\5 \7(07‘01 ~mv v Rl o O"Q\o\ f@\ oA

(0)

R4
IlfllllllIllllllllllllllllllll|l||‘
gohiom  |Im l2am  13m  l4m  ISm 6m

4 mm
Fig. 7-(a), (b) Comparison of interferometric image displacement
3 and corresponding record from DE-1 extensometer at the
Donzurubo Observatory.
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