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Ring-core-type Flux-gate Spinner Magnetometer
and Current-regulated Three Axial
Alternating Field Demagnetizer

Masato KOYAMA*fand Nobuaki NIITSUMA*

High sensitive Ring-core-type Flux-gate Spinner Magnetometer and Current-regulated
Three Axial Alternating Field Demagnetizer for the studies on rock magnetism and
paleomagnetism, are described.

The spinner magnetometer with a ring-core-type flux-gate was built in Institute of
Geosciences, Shizuoka University. The magnetometer system is computerized. The
noise level of the magnetometer is 1 x107° to 3xX107°'A/m in a measurement of stacking
number of 37. The duration to complete a measurement of stacking number of 37 is about
three minutes, including the time of numerical analysis and printing out of the.results.
Anisotropy of magnetic susceptibility and initial magnetic susceptibility can be measured
with the magnetometer by means of an applied magnetic field on a sample. A comparison
between results measured with Ring-core-type Flux-gate Spinner Magnetometer and
Automatic Digital Astatic Magnetometer (NIITSUMA & KOYAMA, 1981) revealed magnetic
interactions between samples and an astatic magnetometer.

Three Axial AF demagnetizer (NITSUMA & KOYAMA, 1981) was modified to Current-
regulated Three Axial AF demagnetizer with higher output of alternating field. The
demagnetizer can generate up to 35mT of alternating field for the magnetic cleaning of

paleomagnetic samples.
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Fig. 2. Block diagram of the activator and amplifier of Ring-core- type Flux-gate

Spinner Magnetometer.
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Fig. 3. Circuit diagram of the activator and amplifier of Ring-core-type Flux-gate Spinner
Magnetometer, all values of resistors and capacitors are in 2 and uF.
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Fig. 5. Sample case of Ring-core-type
Flux-gate Spinner Magnetometer.
A and B are supporting plates for
sample case rotations on a vertical

plane around each axis rod which is
located on the sample case. This
figure shows a condition after the
vertical rotation on the supporting
plate B and before on the supporting
plate A.
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Fig. 6. Schematic diagram of measurement sequence (spin (1] to [6])
of Ring-core-type Flux-gate Spinner Magnetometer. N, E, U: axes
of a coordinate system of sample, H: direction of the magnetic
field for susceptibility measurements, M: direction of the mag-
netic field measured by the ring-core sensor. Each figure of
sample shows a condition after sample setting or resetting, before
sample rotation.
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Fig. 8. Relationship between the applied mag-
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Ring-core-type Flux-gate Spinner Magneto-
meter. B: magnetic flux density of the ap-
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Fig. 9. Relationship between intensities of remanent magnetization
and error angle EI (NTSUMA, 1971) for 3-spin measurements by
Ring-core-type Flux-gate Spinner Magnetometer. The curves
show the maximums of EI for measurements of different stack-
ing number (A : stacking number of 40, A : stacking number of
100), calculated for 18cc samples on the assumption that the in-
tensity of noiselevel is 1.1 X 10 A/m in every direction. The
number shows the sample number of the Furuya Formation

samples. :
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Fig. 10. Relationship between intensities of remanent magnetization
and error angle EI (N1Tsuma, 1971) for measurements by Auto-
matic Digital Astatic Magnetometer. The curve show the maximum
of EI calculated for 18cc samples on the assumption that the in-
tensity of noise-level is 1.1 X 10® A/m in every direction. The
number shows the sample number of the Furuya Formation sam-
ples. [1: results measured without sample (blank test).
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Fig. 11. Relationship between the ratio of the

intensity of NRM to the intensity of re-
manent magnetization after 15mT AF de-
magnetization, and the angle between two
vectors of remanent magnetization, which
were measured with Automatic Digital
Astatic Magnetometer and Ring-core-type
Flux-gate Spinner Magnetometer. NRM/
15mT : the ratio of the intensity of NRM to
the intensity of remanent magnetization
after 15mT AF demagnetization, AS-RC:
the angle between two vectors of remanent
magnetization measured with Automatic
Digital Astatic Magnetometer and Ring-core-
type Flux-gate Spinner Magnetometer.
Numbered points correspond to samples of
the Furuya Formation.
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13). :
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DOTRITFNE RS 2w, SEITE > RIESROH N
FRORFREELE LTI, RIRBENTEEY I v M &
ToTWBEH 2D 1 4 —F (IS1588 X 4,
Fig. 14) oIEAREHiE*EL2C—RI ¥ 5%
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mp .
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Fig. 12. Block diagram of Current-regulated Three Axial
Alternating Field Demagnetizer.
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Fig. 13. Circuit diagram of the one set of
multiplicator, buffer, and amplifier of
Current-regulated Three Axial AF De-
magnetizer. All valus of resistors and
capacitors are in £ and pF.

RERSEE S 50 mT O 3 SR BHIB HEEE YT
L7, %8, BEIEEREFILFIOE IXEL
Mz Tz (Fig. 15),
BREOEHTEBROAN B L CHTERKE
A RERBHNIEED T ELNSBRE LA, 40
mT U EOHE N Y BLX U ZOAHRNERCE
BEUHED TV S, FAFRERIE, 40mT UIToH
HeBoTh, BHAIBEROFEETI w7
BECHONDBZ LS, ZORRIIEKEDEH
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Fig. 14. Circuit diagram of the one set of
oscillator of Current-regulated Three
Axial AF Demagnetizer. All values of
resistors and capacitors are in £ and pF.
The frequency of oscillation f, can be
calculated with the next formula.

L—-—c»Vour

f,= 1
0o 27(Cv ]?1122

LF356
+15V

2Khp

2 ‘“*“L~—°Vout
4Pk < 318

iz,

Fig. 15. Circuit diagram of the sweeper of Current-regulated Three Axial
AF Demagnetizer. All values of resistors and capacitors are in 2 and uF.
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