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S. i. Phenomena 

By YusHIN YAMAGUCHI 

Part I . General description 

概要

地磁気の念変化の中， S • S ・ c, p. s・c,s・f・e以外に来だその性質の余り明日前でないものがあ

る．その稲の変化の歩なる特徴を記述した．

§ 1. Introduction 

Among the impulsive variations of the terrestrial magmetic field, mainly in 

the quiet state, there are some types of the variations, of which characters are 

still in the vague. Whi1e the so-called s. s. c., bay and s. f. e .. variations imp-

u1sively occur, of which characters are rather wen known, though imperfectly even 

from morphological standpoint. The definition of s・iemployed by I. A. T. M. E. 

〔1〕arequated, as follows, from “Hints for the diagnosis of sudden commencements 
( s. c. ) and solar-flare巴 effects( s. f. e. ）” 

“a, sudden commencements 

b, sudden commencements of polar or pulsational disturbances 

c, sudden impulsesぐs.i.) 

Sometimes there appear in the magnetograms sudden displacements of th~ 

recorded traces, which cannot be interpreted as s. s. c. or p. s. c .. A few 

examples for the year before 1950 are : 1950 May. 3ld 13h 58m, May 22d 

12h 18m, Aug. 14d 2lh 45m.” 

Following the conception, some studies are published 〔2〕〔3〕（4〕〔5〕．

Besides these studies, Newton 〔6〕， Imamiti〔7〕andHowe 〔8〕respectively

remarked impulsive variations in the magnetograms and indicated a few characters 

of them. 

Otherwise, the irregular, impulsive variations in the disturbed state, also 

have been examined by some authors 〔9). Irregular variations may contain the 

above mentioned type in the quiet state, though it is difficult to classify into such 

types. According to the circular letter from the General Secretary ot CSAGJ dated 
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June. 30, 1957, Resolutions (Copenhagen meeting, April 9～11, 1957) states that 

“if the observer sees an i~eortant sudden impulse during a storm, but doubts that 

it represents the beginning of a new storm, he should report it as si. Occasionally 

if a magnetic storm apparently begins with two or more sudden movements the 

observer should report each movement as ssc. unless he doubts that one or the 

other is actually the beginning of the storm. In the latter case, the clear commenc-

ement should be reported as ssc, the other as si.” 

This author notated the impulsive variation, excluded s. s. c., p. s. c. and 

s. f. e, in the quiet state, as s. i. formerly 〔10〕．

In this paper, titled as s. i. phenomena, the author describes more or less 

circumstantially the impulsive variation, mainly in the quiet state. 

§ 2. Morphological classification of the variation 

In the middle latitude, the impulsive variation, excluded s. s. c., p. s. c. 

and s. f. e. can be classified into four fundamental modes. 

Sometimes, each class of them can be more closely divided into s. i., s. i*., 

and inverted s. i., such as, s. c., into s. s. c., s. s. c牢，

and inverted (or reversed) s. c. This subdivision 
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Fig. 1. Idealized model of 
the four fundamental 
classes of the S. i. 

may be more important in the districts near the 

auroral zone. Also, whether the same type appear 

for each component of the terrestrial magnetic field 

or not at the same time, will be an interesting 

problem in such parts over the earth. These 

variations are first remarked by Newton (6〕．

Independently, each type is examined by some 

investigators respectively. The typical cases of the 

III, and the IV are reproduced. 

It must be acknowledged, however, that the 

classification is reasonable at one station and the 

variation at the same time are, not always, of the 

same type over the world. The circumstances will 

be stated in the latter section. 

§ 3. The after effect 

Whether they are followed by storminess or not is one of the criteria, 

which distinguish the variations from S. C .. Grancing over the magnetograms, the 
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Fig. 4. The average storm time variation 
of S. C (after Y. Yokouchi) and S.i. 
S. C (a) : Ordinary typical storm, 
S. C (b) : Sudden Commencements 
followed by irregular variations of fairy 
Jong period, Kakioka, 

s. i's are not followed by storminess. 

While the after effects of the S. C. are 

statistically composed of SD and Dst 

field. 

The after effects of the s. i, 

corresponding to Dst, are shown in 

Fig. 4. The curves of I-+: II+ III and IV 

are determined from the data of 123 

cases and 65 cases, respectively. Those 

of S. C. are determined from 143 cases 

and 132 cases. The after effect of s. i. 

iis clear statistically, though its magnitude 

is only one tenth of S. C. 

§ 4. The simultaneity of 

occurrence over the 

world 

Although, at the present state, 

the sufficient time accuracy can not be 

desired, the S. C. variations occur 

within one minute all over the world. 

Examining the magnetograms at many 

observatories over the earth, of the 

typical s. i, the simultaneity are ascer-

tained within the accuracy of the time 

keeping of the recording instruments. 

The observatories, of which magneto-

grams are examined, are tabulated, in 

the Table 1. 

§ 5. The di開 ction and 

the magnitude of 

the variation vector 

The vectors in the horizontal plane 

are nearly in the magnetic meridian 

plane, But, nearぽ tothe auroral zone, 

the variation of declination become 

． 
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Table 1. List of magnetic observatories 
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Notes ：仇』＝ Geographic latitude and longitude. 

@, A = Geomagnetic latitude and longitude. 
ψ＝ Angular difference in direction at observatory between 

geographic and geomagnetic meridians, positive when 

measured from north around by east. 

笥

larger. The magnitude, qualitatively speaking, becomes larger near the auroral 

zone. As in the case of S. C., the diurnal components of the vector ought to be 

examined, with their dependency on the magnetic or geographical latitude. 

It seems to be necessary that a number of cases are statistically examined. 

In this section, the suggestive conclusions are based on the analysis of typical 

cases. 
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a : The first impulse on Apr. 6, 1948. (dotted line) 
The second impulse on Apr. 6, 1948. (full line) 

b : The first impulse on June 22, 1939. 

§ 6. Some remarks 

The first type (the St~p type) are examined by some authors 〔2〕〔3〕．

According to their results, the semi-diurnal component of the daily occurence 

frequency is rather large than the diurnal component. The same statistical treat-

ment of SC results in that the diurnal component is larger than the semidiurnal. 

Kakioka S. i. 4.18 + 0. 84 cos (8 + 50つ＋ 1.02 cos2 （θー沼つ＋…

S. C. 4.16 -1. 94cos （θー25つ＋0. 88 cos2ぐ8-19。）＋……

(after Y okouchi) 

s. i. 4. 17 + 0. 33 cos （θ＋43つ＋0. 71 cos2 （θ－34つ＋……

s. c. 4.17 -0. 30 cos （θ－63つ＋0.10cos2 （θ＋ 75つ＋……

HO, Wa, SJ, 

Si. Tu. Ch 

(after Ferraro) 

This fact may be very important from the view of few differences between the 

S. C. and s. i, while the diurnal behaviour of S. C. are not much large and further 

more examination will be necessary, in order to establish the event. At the same 

time, it is interesting, the cases of the increasing of horizontal intensity are more 

frequently occu汀 edthan the cases of the decreasing. The ratio of AH> 0 to AHくO

is 1. 3 at Kakioka for 1946-1950. 

The ratio of the first impulse to the second, of the fourth type (the Desk 

type) may perhaps depend on the local time and the geomagentic latitude of the 
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observatories, and the statistical 

examination will be ne白 ssary.

Also, the classification of the 

variation type seems to depend 

more or less on the geomagetic 

position of the observatories 

owing to the feather-like changes 

just before or after the main 

impulse. 

The most frequent duration 

of the Desk type- universal 

character-is about 30 minutes. 

Fig. 8. The frequency distribution of the duration of Desk type. 
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