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Methods in Palaeomagnetism (I)

In-Soo Kim

Abstract : For the discussion of palacogeomagnetic field direction and the movement and rotation of
geotectonic blocks it is prerequisite to eliminate the secondary remanent magnetization component out of
the NRM vector of given rock samples. Among various techniques alternating field and thermal demagnetiza-
tion methods are most easily applicable and most widely used ones.

Physical principle underlying these methods is the concept of relaxation time: Either with an action
of external magnetic field or with an elevated temperature relaxation time of magnetic minerals can be
drastically shortened. It has been furthermore shown experimentally that the secondary remanent magnetiza-
tion can be more easily demagnetized than the primary remanent magnetization. Through careful stepwise
demagnetization it should also be possible to discriminate the kind of various remanent magnetizations.
In addition to the introduction to the underlying physical principles and experimental results of the alterna-
ting field and thermal demagnetization this paper gives various practical tips in carring out the demagnetiza-
tion experiments. Each alternating field and thermal demagnetization instrumentation which is easily adap-
table to domestic palacomagnetic laboratories is also introduced.

This paper provides a compact and practical introduction to the methods in palacomagnetism and would

be of interest to present workers and to those who want to embark on research in this field.
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7} d=d ol & RESRBLHE (magnetic cleaning, partial
demagnetization)ol gtz Hz27)2 1A, ol & ¢
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% 71 (coersive force), k &= Boltzmann 44-(1.38x 10716
erg/grad)el=] T = A 2xo|d, aFd FAAH
He Ao dgoz o] o|gALS ofF A uE
°f NRMo| 23so] sle AFHol I olF4q
At E S gAZQe] AAsS] 93 Fold), o
@ ChRM 2 Ay, oA g4 o|gAzte] A
ZA el s JFE A gz Aol BA =
offl el A BHAl AR EA HAAEL mHAA] AL
d gFAZ(He) & FgARo 24, AR 3

$olE SE(ME EWo2A o o|RAZE A
=& Aol

WRA7 M =Y

Neéel(1955)o] oJ3tdd S R (He)d ZA 3ol A=
oA zel he A% o] FHAtT k. F,
t=f"1(1—He/Hc)1- (1—He/2Hc?)~1/2.exp((VIc
Hc/2kT)-(1—He/Hc)?)

o JogRy St ANAR] Agoz @A
o] ZetAA Hepes AMdE ¢ ¢ ok 2FAIge
e g 2FdRAGH)Y FESE FAAze F
FAZ 2 2ANE AAE FaeAAHA FHA 2
9 NRM 9| g BE FAAEA (statistically) 4443
o2 JRA & ¥ LHEEY Z35 Fol H
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T AATHQ 5A, AANETZAA Y 2EG 2
5 Fo JANE 2epAd, ol A4
9 gHAEE U 99 FAHAHERS WA 7
o ol FAA RS dAA FRAHL A4
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Fig. 1 Example of specimen holder design for two-axis
tumbling. Horizontal toothed wheel is stationary
while vertical one rotates about the horizontal
axis.
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AFEEo AAFHAAE wd, IRM & £4 Oe 9 o
g ARAFezs HAe] =3 FHER At 7
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Fig. 2 Demagnetizaticon curves of remanent magnetization
of magnetite by alternating field method (redrawn
from Kobayashi 1959).
TRM and CRM are harder than IRM. The latter
can be effectively demagnetized with an external
field of under 100 Oe.
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Fig. 3 Thermal demagnetization curves of various TRM
and IRM which are produced in different external
field strengths.

TRM produced by weaker external field is harder
than that of by stronger field.

Note that IRM by stronger field can be so much
hard as TRM (redrawn from Thellier 1966).
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9] AolZcoile Az § 1123], coil FF 24%,
coil 44~ 149 Oe/A. 50Hz ¢] o F2 AL3le] o2 8
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Y2 &4 Curie x& A2o]8l7t FHojokuto] o]z
AT FAFAIe Agel AT 9FS AT F gt
o] A712% B4 o] 58 EALFT T AYYm
(Fig4B) £ to 2 ntda F4 & o] dEA & S
3 FA6] A2 REolA o F A 2AY L2t

(A)

Ny

cmnll

._._.........-...._._.@}
—{

D D ¢ S D ¢ )+ D e ¢

\—‘b'-'—'-'-'—----w--

JiHy

/zf'
p=

o] FAAES dET ®ALFS FhE 22 4R
< ﬁ?«fd&%gﬂ FREA F& Aololok gt xHAF
Gl & H =5 A 87to] A2 At A9 flux-
gate probe & 7%7% i, 4, A der Fox
2 AA3s 3z Helmholtzcoild AHFES zAFozH
A ARGl asAos Fasz JeA FARS. A
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(B) b b

Fig. 4 Example of thermal demagnetization apparatus.
(A) Desigin of noninductive furnace.
(B) Overall cross section of thermal demagnetization apparatus.

: rock specimens
: thermocouples

oo o w

: noninductive furnace (Fig. 4A)
: double-walled brass cylinder

e: cooling water
f: fluxgate probes
g: mumetal box
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