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ON CHANGE OF GRAVITY WITH TIME
(Observation of Gravity for International Geophysical Year, First Paper)

by Dr. Sci. Eiichi NISHIMURA, Dr. Sci. Tokio ICHINOHE, Ichiro NAKAGAWA,
Yoko OKAMOTO and Mitsuru FUNABIKI '

Sy;IODSiS: As an international cooperative observation in the XIII Working
Group (Gravity) of CSAGI during the International Geophysical Year (1957~1958),
study on change of gravity with time has been carried out by our Institute. The
item on time change of gravity contains two branches, i.e. the periodic and non-
periodic change of gravity. The former is the phenomenon caused by earth tidal
change, and the latter is related with the rapid or gradual change of gravity caused
by change of state of material in the earth and earth’s crust. For example, the
change of state of material in the earth’s crust will be caused by earthquake-
occurrence and volcanic eruption. In the present article, the aim of observation,
observation instruments, observation stations are in some detail described, and the

observational results obtained are preliminarily reported.
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\C7 %o h 3 XU ki3 Love number & (T HMERITCOWET, kb (ZBAIS OSNAEACBEIRL, kik
A X 5 potential OE{LICBIBRL TR D, Wb HIERAIBOBRES T & HibHREGC B CRE B
BEHL T %o B3 G g% “EAD tidal factor” & XiTh Tk b, bitbhAEHEILEERT 5
HE#d, 2% 522 A20 0 G-factor DA RDBHZ Lich DD THbo —H, HEMMOFAEILEBIR
SheBMiT A - i X v, bhvbiiud “diminishing factor” X XiFh b & AD D=1+k—h OfEi%R
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(1) Tidal factor DSFME

W F F TE L DA A DRERICE L kT G-factor O —E L T b3, HSEOTHEAZRL %
(ol 2 (1) BIVC (2) 2000 FOBRRIZZAKH b EBHLATKL, FrhIhiWbirets
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(2) Tidal factor OZF4L
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DICEETHLDEEZ BB,

(3) EAoEET

B Tx 20 EIBIEEE LT, SREER), SILER, KEoMEx y oXRBECMERENH D LE
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Fig. 1 Structure of the Askania Gravimeter Photo. 1 Exterior view of the Askania
Gs 11 - No. 111 Gravimeter Gs 11 - No. 111
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Fig. 2 Structure of the double bifilar
gravimeter
1. Main spiral spring (Nivarox)
2. Inner bifilar string (30 micron super
invar)
3. Outer bililar string (30 micron super
invar)
. Weight (brass)
. Fine torsion adjuster of main spring
. Fine vertical adjuster of main spring
. Vertical adjuster of outer bifilar string
. Reflecting mirror
Lens
. Calibration apparatus
. Exhaust opening
. Cover (iron cast)
. Level adjuster
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Photo. 2 Photograph of the double
bifilar gravimeter
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Fig. 3 Positions of the observation stations
(O : Destination with Askania gravimeter
@ : Completed station with Askania gravimeter
A : Continuing station with double bifilar gravimeter

T Lol 58 GRS 5, MR CURBBIRT), 5 GAIERD 03/ Tth s, 3FI

Table 1
M, Sz K, 0,
G p G [ p ¢ | « G p
e i | I T R R
Kyoto :1. 1440.01] +1°.51 |1.04%0.01 + 4°.75 %1.04i0. 08| +12°.78 [1.0540.04] +1°.46
Chiba 1.1240.01] +0°.96 [1.1840.01 +22°.98 \] 66:+0.06] +22°.37 10.97+0.04| —0°.80
Matsushiro(1.14£0.01] +1°.42 |1.10+0.02] — 1°.38 iO 0510. 081 — 6°.28 (0.90+0.03] —1°.48

N (E)
Kyoto 35°02/ 135°47!
Chiba 35°38/ 140°06/
Matsushiro =~ 36°32/ 138°13/

Latitude | Longitude

Height g . . . .
(m) (gal) 1 Analysis period (Universal time)
A e —
58 979.722 | July 1st 0 h-July 31st 0h,1957
27 979.790 July 1st Ch-July 31st Ch, 1957
434 979,784 Aug. 26th 0h-Sep. 26th Oh, 1957
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Lik~tc X 3, LGY. BllofRE0AKITFOHBOR THE, B iR T ORI+ BERF L THA
BHTHLNC BEEDS O TH Y, LobERiEos B TR Th 5, 05 e S IEHTE Y,
&Eld 2 ST OB R hHERE & U CliEici~TE <o

(1) Tidal factor BHIEEZFAENTL CRDIEZHD G-factor Dffifs XU phase lag « (X
EB-1CRTEY TH Do Fh, M, Sz Ky, 07 3 Di%, FhrohXKEaER, KBLEEE, BA
AR EEE, ARHBEOKETHD, phase lag x &\ 5 O, T OGBS 3 B KA BRI
OFFHRA TR L To bREICEN N 5 ¥ TORRL, b b EEAOMEHICHT - S
DRNEIETROLIbOT, EFFLELY, AFSRERERL T %0 s, RRCIFEORMA
& [@ U HEERT AR A T2 GBI L TR Il R D o it /R L s\ foo FUE L TIER LR L TH
5 e, AUBHMETH BB, G, LW SARKBMEETRL T %o FOEDRE #E
4245 - LITO CESRL HMETH B, FhEERTHZ L X245KRO LGY. BHloERA LD TH
DT, FREOWTTERAOK T, BN OFE, RWHEBE, HBREL L L oBECKk Tl
B h, BESRDTHD >0 Fio, £ OHEIIMATEERIC X 5% 02 L 5 pRErd b wbicil,
L G. Y. ichhihd gravimeter ZTEENIEL, HEMHEER O © LR UEAT CHEGNIEZIT & Lic
7e DT bo

o5, SAERTCECEOR U ¢, Worden gravimeter C 1 » BEBAIZIT o2 2035 D, FOREHEMN
FELO—ALIDTHEIRTVSH, FOMITF-2ETFTERB D TH S0

‘Table 2

SZ Kl Ol

G ‘ « ( G | |6 |« ¢ | «

. § R i ‘
Kyoto 1.18:!:0.02‘ +1°.96 ‘1.16:!:0.03( —3°.33 1.29j:0.0'/" +22°.73 1.15:1:0.04i —1°.93

Analysis period : June 12th Oh-July 12th Oh, 1954 (Japanese time)

R-1 LR-2XHETH L, E{HALEFTHZIMLT, FoHELb45EO Gfactor DOENHD
FREDOL BAPELEDTND T Eiibinde DI M. 0 (2) HTH tidal factor DREH]
IS EE2 T % b DA BITHTEREORR L\ 5 RETH B, L AWENFTORE B EoM#c ik
SAREMEABIE Ch Do ZOREIALMNCT B0, RAUBH CRCEANFHCHORAL -8 a8 R
D ENEBNE 5 nERELD B 12, HTRE T2 E 0BRRBI%2EMH Th S0

(2) FHUAELE BENE oA EL LBl T, 10742 bR RO & oAl
AR UIELIEERBR D & LIXLFI LR AR TWI D ThH B3, FDOREI DU TiTA < RIATH
Foo &\ 5 DI, Th ¥ TOBEITTRT 1 Bl ch ol lediz, T O R L CEOBENE L Oh, %
N ESBARREOEE, 5\ AR O LicE < Rl LOBEIEL I 0p R B HIREN
IR DT b ThOT, = OMERRIT 5 iic bbb Ul E OFHRSHEIC KU I 8% H
T TH b0 BE -3 ORENIFE LT cRMCEbhCRE ORNEAIE LR o—flZ R L %
DThbHo FE LTHE LIEBIEBC LTl 400km 5 v, Zhi2FOEEECRUT X 5 B2 s s
5 Z i3, FOEHBRHNERE X 5 R0 Eod o Cikind TEOEHEILTHY, LndEDL 5k
i Pie < LB IE LIRS HoFA A HEE O TR DTV B R D L E L X B2 X MVDTHh bo
O XS IR BN RETIRRE & Ui, KRR, KB oRE, HEROEEREIL Y
WAWALEXLIRDN, TOT LW TR T ER IR T bBDTHRTH 2 W Th b,
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Photo. 3 Records of singular gravity 4
changes simultaneously observed at k
Kyoto and Chiba
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