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Memoirs of the Kakioka Magnetic Observatory
Vol. IV, No. 1. June, 2602. (1942)

Abstract of Memoirs

On the Spectrum of the Lightning
By M. KorwAr

The spectrum of the light from the night sky often shows unusually predominant band at about
A 65204 (Fig. 1). This band is too intensive to aseribe to the light of the night sky and the author
suspects it to be the light from the lightning. To make sure of it, he has observed the spectra of
the lightning in the summer 1840

In this paper be reports the wave-lengths and characters of the spectrum of the lightning and
compares the spectrum with the spark and low pressure discharge spectra in laboratory.

He identifies the lines and bands with the most probable element in the air.

Some problems of the relation between disturbed magnetic
force and a magnetized body

By T. YuxMURA.

In his previous papers, the writer gave the results of distribution and the local anomalies of the
Earth’s magnetic field, but in attempting to discnss the apomalies theoreticaly, he had to put some
agsumptions to the following factors:

(1) the geometrical form and the position of the vertical direction of the subterranean body,

(2) the cause of the magnetization of the body,

(8) the direction and the magnitude of the magnetization,

At first, for (1), the form and depth ghall be roughly imagined from the disturbed field on the
Esarth’s surface and geological structure, excepting the case when they were found by the boring.
In either case, however, the ideal form must be considered for theoretical discussion.

Next, as regards the seécond, we may be able to consider the followling causes:

(1) the Earth's magnetic induction to the substance of the earth’s crust,

(2) the permanent magnetism of rocks,

(8) the electromaguetic action due to a local earth-current.

But we can’t easily determine to which of the three the cause of magnetization belongs.

In general, theoretical calculations will be carried out under the condition that the magnetiza-
tion is cansed by the Earth’s magnetic induction, and uniform all over the body, with its direction
parallel to the Earth’s magnetic field, having the magnitude defined by the susceptibility and the
field. In practice, these idealiged conditions above mentioned are not fulfilled,

If a substance of an arbitrary form is placed in the Earth’s magnetic fleld (generally, in a uniform
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fleld), it is not uniformly magnetized ; that is, the magnetic indnetion at every point is not the same,

The form of the substance, in which it is uniformly m gnetized, is only an ellipsoid. Even if the
pubstance is uniformly magnetized, the direction of its magnetization is not parallel to that of the
outer field. The form of the substance, in which the direction of the magnetization is parallel to
that of the outer fleld, is only s sphere.

If the magnetization of the body depends only on magnetic induction, 4, B, C—=z, ¥y, z-com-
ponents of the magnetization respectively—are defined by

s IF,z , B= IFw , = 1F°t

= s ';+Nr} < TV

where F, is the outer field, & the susceptibility, and N the demagnetizing factor.

In general these three components of the demagnetizing factor are not equal, and the direction
of magretization, usually, is not parallel to the outer field. Only in the case of which x is smaller
than 10-3, the contribution of the factor to the direction of the magnetization becomes out of con-
sideration,

Under such sssamptions, the writer gives, in this paper, the fleld of the rectangular solid placed
in & uniform field.

The writer has mentioned in this paper that the direction of the magnetization can not be de-
termined so easily, when the body has a permanent magnetism, or is magnetized by induction.
The following method, however, will bring to light this problem to a certain degree.

If the origin of a rectangular coordinates is faken appropriately in or mnear the body, such as
r>r,, where r is the distance from the origin to some external point and v, from the origin to any
volume element in this body, then the distance from the volume element to the external point is
represented by a spherical harmonic series.

Hence, if the magnetization of this body is uniform, the magnetic potential, consequently the
magnetic force, due to this body is represented by a spherical harmonic series ; that is

- n L
X=8n froPads Y= foPudo  Z=25 [rinPade
Since Sn', Sn?, Sa® are linear functions of 4,B,C, the values of APn’', BPs',CPp' are obtained

(Pu'= fr@"Pndv), Hence, by taking the ratio of these values, the direction of the magnetization will
be found.

Distribution of the Earth’s magnetic field in Akita prefecture—Part I.
By T. Yumora,

Abstract—From June to October, 1840, the magnetic observation of the vertical and horizontal
intensity was carried out in Akita prefecture by the author and Mrx. 8. Kiknti.

The number of the stations for observation was 384, in which three standard stations, Akita,
Odate and Yokote were included, and the instruments used were the vertical and horizontal field-
balance by Ad. Schmidt.

The object of this survey were not only to obtain the distribution of the Earth’s magnetism in



AKkita prefecture, but also to investigate the following:

(1) the distribution of the magnetic intensity over the oil-field,

(2) the character of the magnetic field due to a voleanic mountain.

QOil-exploration is an indirect application of the magnetic method and fufrthermore has a double
indirect nature. First, oil itself can't be found magnetically; we must rely on finding favourable
structures in such formations as are expected to be oil-bearing ; secondly, inasmuch as these forma-
tions are mostly non-magnetic, we must attempt to find igneous rocks which bear a known structural
relation to the potential oil-formation,~the anticlinal formations of buried igneous rocks and the
faults of the same rock or of crystalline formations.

As above mentioned, it is very difficult to apply the magnetic method to the oil-exploration
but the writer almost accomplished his object by observing the anomalous band parallel to the oil-
field which runs from gouth to north nearly along the coast of the Nippon Sea and by the detailed
obgervation about the Asahigawa oil-field lying in the northern part of the field. (The latter result
will be mentioned in Part II of this manuseript.)

For the second object, by the observations of two voleanic lakes, Towada and Tazawa, the author
found some typical anomaly as a magnetic property of voleanic mountains.

The distribution of magnetic 1orces about volecanic mountains was observed at Mt Fuji by Pro-
fessor A. Tanakadate and at Mt. Mihara by Dr. T, Nagata, etc, and these results agree with that of
the author about the surroundings of the central part of the mountain, but, since their observing
stations were chosen roughly, those results could not glve the state near the centre.

Asg the writer chose the denser net of stations near the centre, the state of the central part was
considerably brought to light.

The direction of the magnetisation of subterranean rocks at Towada was found by the method,
originaly given by the author. (See the preceding paper, “Some problems of the relation between
magnetic disturbed force and a magnetized body.”)




