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High-sensitive Observation of Geomagnetic Fluctuations
by Means of a New Ring-core Type Magnetometer
(to be Installed on Space Vehicles)
By
Takao SAITO, Kiyohumi YUMOTO, Tadayoshi TAMURA,
Masahiro SETO and Takashi HAYASAKA

Abstract: High-sensitive magnetometers to be installed on space vehicles
have been developed under a scrupulous schedule. The first program on -
mamufacturing of a two-core type magnetometer with a 50-cm length
sensor and the second program on a comparative test of twelve kinds of
ring-core sensors were already executed successfully. On the basis of the
successful geomagnetic routine observation by the plot-type ring-core
magnetometer mamufactured as the second program, a new ring-core type
magnetometer was ordered to Sokkisha Co. as the third program with
which the present report concerns. This magnetometer is characterized by
a digital electronic circuit to avoid a phase mismatching due to a tempera-
ture effect on both exciting and output waveforms. It is also characterized
by an automatic cancelling of parametric DC magnetic fields so as to
facilitate high-sensitive recording. The output signals are registered on a
magnetic tape with a transport speed of 1.524 mm/s. The signals gre also
registered on monitoring pen-recordérs with two ways; vertical recording
with 60 mm/h and with 0.3 nT/mm, and lateral recording with 250 mm/h
and with 0.1 nT/mm on a routine base. The sensitivity can be changed up
to 0.036 nT/mm for the vertical-writing recordef. The sensitivity is so
strikingly high that even the Pc3 pulsation was registered with the
maximum range of more than 170 mm at about 01h23mUT on August 25,
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1979. The merits of this magnetometer are compared with those of other
types of magnetometers. Possible applications of the ring-core type
magnetometers to various research fields are described.
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MO TRSR). X, REAGEEEMAE LTS, T -ERBE O EHRENTHE0T,
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A [OIfE S 7287 LW ring— core B fluxgate #7751 D Block— diagram %5 4 KT /R .
sensor M drive & KO LE(LDOBICKBRFERGEZRA, £ DHABIEORELEIC K HHL
MR L ABY 58 digital ARAERBLTHS. drive BBEUT 2.5 KHz & L7-. piek—up
coil 725 DHTIE pre— amp I THEIEI /o, ERED 5 KHz k9% filter out &4,
main—amp W THEEINTWVWS. T O main—amp (3 programable amplifer T&k 0,
sensitivity OUEN T X BBRICTE > TV 3. KRIT, main—amp »» 5DOH /I3 phase sensi-
tive detector iIcH T, 5KHz ORHER & MMLE S, EEKE (S5 Hz) OMNEEEE
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DT, NS E 4096 KB LIcB L Z 6n T HHRABRERDICEHK LD full scale T
3 5.

FEINCRENZERERICH-TE6-81 ) TF v x—vo4, 12/EH#, 30mm ¢
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+ analog— amp B * cancel #®d 4 —block ik BEI&N, (ETa ,b c, dX) 371 €Yy
MELTEES » 7Dy —RicflaAENL (BEXD . BADStEIRE L TERLEN
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4 Ring—core fluxgate #7/13t® block diagram
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FRAE B ring — core IR A BIUEO YT ORE I 5 BEIRC CicERahl:. BE
FRILRFATR 7S ERIFTIC 8V TR, ring— core B fluxgate B 3T DIERER & L
TQS”T/mm,E@Eﬁ&bf&lnT/mmK@E%@ﬁLTﬂmﬁwammeﬁM%
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