WECERM AN 2 v 7 — RERFge sy 45455 JAMSTECR, 45 (March 2002)
may 78— 3R IIGTOBIERS I K OB ER R
B B (EED Bl 2ol e BROER®

AWFZE T AR FHEE T AT e £ o ¥ — L LW TR 72 ISR SE L7, WK R 3T 0 iBRE R 2 s 97560 S EEL7:
BT TN a BENEITHY, HROBOEITLICLT, MHIKHAICKENMAZONT WS, ED A X1F250% 50X
50mmTH Y, MEDOMHEFEZHE T INELR=F TN RbDTH %,

AAEL7 =2 a v BRI 52 T, SG0T A  Hu s S BT IS B W C I - RIS IE R 2 1T o7, TORR, F
HEHBUToOERBIZOVWTIE, BELTHSZ R TELI LN DD ol — T, KBS oWTIE, FH408 X054
I CIL, #AEOmIMES ’Ti*ﬁﬁ(h?biétlié:kz’)f"#ot

RICHETIFT O B ek &2 TR 272012, W KEMBEIIZEHT )\ § IERE RSB AT IS BV TR LA o Rl 2 et
REBEAT o720 %@%E%,]W-‘/a/iﬁﬁj]af iR AL ﬁ:’)ﬂijjE@V”’“Eﬂ)‘nﬁ%’(Z:'?)Z)\_kz')"“‘ﬁ‘of_o M2 b D5
BERMNELAER, M= ar BEIEHI X TR ON AL E BN, N BB TR SN WITIZIEELL mEoTh
IR AKTHNTRE THLILD G h o720 TNOHOREFERZE TR, IHERIFIOWw RIS Afﬁﬂb%ﬁﬁ%mf%éo

F—T—K 1 b= ar RIS, BARRER, S\, A, M

Calibration and Running Test of Torsion M agnetmeter
madein Russia

Tada-nori GOTO** Keizo SAYANAGI*® Hitoshi MIKADA** and Toshiyasu NAGAO*¢

A new torsion magnetometer for ocean bottom observations is developed. This magnetometer, made in Russia, has
low power consumption and small size, and will be applicable to ocean-bottom cable observatories.

We calibrate this new magnetometer at the Kakioka geomagnetic observatory, Japan Meteorological Agency. The
calibration results show that DC magnetic field is recorded by the magnetometer with high accuracy. We also conclude
that magnetic field variation at period lower than 40 seconds is recorded by the magnetometer with little phase delay.

We tried a running test for about aweek at the Y atsugatake geomagnetic observatory, Earthquake Research Institute,
University of Tokyo. We found that output voltages of the magnetometer are strongly affected by temperature variation
around the magnetometer. After correcting the temperature effect, difference between the magnetic field recorded by
the torsion magnetometer and observed at the Y atsugatake observatory islessthan 2 - 3 nT. On the basis of the results
of the calibration and the running test, we will improve the torsion magnetometer.
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Table1 Technical characteristics of torsion magnetometer MVC-MA.

MVC-MAL#%

A2 1 7T

BIETE

i B sk

AA4FIv LY

HASE

AH /A ZTLAI(0.1~10Hz)
AEx v ) TL—> 3> a1 IR
Bt -1 X

h—> g 8

B X EIEI 7
0~10 Hz
+70000 nT
+10V

0.05 nTELF
17010 nT/mA
2505050 mm

Lk ) -
k ﬂt‘/'ﬂ'—l:v i (MSU)

Higss 1 X 100X100X10 mm

Bist v —F8 0.85 ki
B k= MR MVC-MA) SHRL semr V105~ 18v)
photo 1 MVC-MA torsion magnetometer. R * :

HEED 25W LT

EERAE -10 C~50C

BERUT b 1 nT/CLTF

SR MSU
-\
DR AN HEIESE
(irﬁ'g) \‘
HA 2
Zik s (Fra) (AR )

\

Bl b—ar BRI R oW e FEAR
Fig. 1 Coordination system of MVC-MA

HH2 fAtr—1=vhMSU)
photo 2 Magnetic sensor unit (MSU)

ZzhzEh, H)jIA, DX, 25 E$5 (K1), MVC-MAIZ
SN TV A= 3> RIS o 3 — ol & 5 H % X2
RS b= ar M — o< DBl 1L, B3
3cm+ EER lem® 1 7 )V IR D M SE (Magneto-Sensitive
Element) Th 5. MSEIZ/KE F/2IE SR BOMAE, 2h
I T SN B ERA LR, TRV NFRIZS >
Y7 D7z DIHAR TR 723N T %0 MSEDAMINIZIZAK
HE BRI T 158 - 9859000 Angstormd 5% K IR%E
HFAA—F(EMT) BTN Tw5, ZOFRNETA
F—FH»SOBEBIE, MSENDOHETRETSNT, 2200
Tr M TAF =R 2 57% 5% HE (PHR) T2t & 5, PHR
DARZ MR TR F =R SO BEHEICE S Tw
5o 7220074 ¥4 F —F D FREEIZ200-300 4 mTdH 5o

| RS CEBIDE LT, 22074 ML F—F D ZRIC
‘ ENELT 8, 2207 MAF —F OB DD, B
BEOWMELR D, FEBRIZIE, 4 FIvrL Y VORER,
AT 5 ORI - ek, S KA B~ BRI, MSE
DFEYT DI, 22D TH A F =R OB D
EFRHLTCMSENED 74 —FNv 7 @i# 52 Tnh, 2

WA TFOTHEA

B3 B
photo3 Amplifier

JAMSTECR, 45 (2002) 43



11 Rep J Cep
—_—
PHR .y CVC
/7, \
. b
fb // \\///‘, _
w /47// )
=T 7/ I
:‘_-I_‘- \////
Loal a:_ = <\\\
5 O
- MSE ™
\\\
2
Lres DA \\
N
\ )
N S,
EMT

X2

= ar BRI (MVC-MA~ =27V &D)

Fig. 2 Principle of torsion magnetometer based on the MV C-MA user's manual.
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Fig. 3 Schematic diagram of the calibration system with three orthogonal Helmholtz coils developed

by the Kakioka Geomagnetic Observatory.
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magnetic fields. A solid lineis created by the least square method.
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Table2 Gainsand offsets of MVC-MA obtained by the DC calibration.

RE(mV/NT) * 7t ME(NT)
H 0.14358 0.01
D 0.14648 0.02
Z 0.14394 0.04

#3 WSR2 — O R R

Table3 Result of orthogonal tests of three axes of magnetic sensors

inMVC-MA
HAEE(mMV) BITERIZEE (NT)
(HRL 5 DCAR TERE)
H 71.812 500.15
D 0.055 0.38
4 0.523 3.63
(DA% DCARTERSF)
H -2.045 -14.24
D 73.282 500.30
Z 2.415 16.78
(ZR > DCARTER)
H 0.120 0.83
D 0.117 0.80
Z 71.987 500.10

F4 BRERRO KR OGS, b ar BRI R
DO A PE GEXHiE) o
Table4 Angles between the orthogonal coordinate and observation
coordinate of MVC-MA. All values are shown as absolute one.

BEXEEZR
H-D¥F& (&) | Z-HF @ () | Héh (&)
BaHEtHE 0.096 1.632 1.635
H-D¥&E D-Z¥&E D
BAHEtDEh 0.092 0.043 0.101
D-ZF&E Z-H¥E®E ZEH
Wi SEtZEs 0.416 1.923 1.968
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Fig.5 Amplitude (upper) and phase delay (lower) of output voltages

of MVC-MA at various periods. The amplitude is normalized
by one at the period of 200 sec.
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Fig. 6 Output voltages of MVC-MA at the Y atsugatake geomagnetic observatory, Earthquake Research
Inst., Univ. Tokyo. They are indicated from 16:00 LT on June 11 to 13:30 LT on June 18 in
2001. Temperature variation around MV C-MA is also shown.
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Time Series (H. D. and 2)
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Fig. 8 Three-components magnetic fields obtained by MVC-MA (H_tmag, D_tmag & Z_tmag) in

which the temperature effect is corrected. They are shown from 15:00 LT , June 14 to 11:00 LT,
June 18. Magnetic fields recorded at the Y atsugatake observatory are also shown as H_yat,
D _yatand Z_yat.
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Fig.9 Three-components magnetic fields obtained by MVC-MA (H_tmag, D_tmag & Z_tmag) from

21:00 LT, June 17 to 04:00 LT, June 18. Magnetic fields recorded at the Y atsugatake observato-
ry areaso shown asH_yat, D_yat and Z_yat.
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Fig.10 Difference between two magnetic fields recorded by MVC-MA and the Y atsugatake
observatory, on the basis of time series datain Fig. 9.
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