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L 3 L 2 & 4.2 #ihi fit]
2. MBS EERINZE LD —fki g 43 TF it}
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35 & IS 5.5 %GR AL OWGNE & JRIBIR:
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A0 T W E B ED L O L KAWL LD L OR[N O»L B, INEZSHD
HREARE ORI OETEPRIER BRI ETHH S,
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Fig. 1 The illustration of the polar dia- - —tan—1B.
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the rapid geomagnectic variation.
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Fig. 2a The correlation between I0 and 90 at Kanoya.
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Fig. 2b The correlation between 4z and

AH JH al anoya.
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Fig. 3 The polar diagram showing directions
of change vectors at Kanoya.
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BRI E» < 0, ZEEOMERE N BRI BT EH2EL 5,

FE~7 b ARKENCAZET 5 EXHE X SR, —_@A@ﬁﬁ#mréﬂbhé
X 5T, EAEWO ssc % si o; Duratlon AT ZRZELE LTV 5, AH DD BT
30T, ZoRMEDE T S5 @ mﬂszbrwé Lyl AR BTIIAZE
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WP T D RD A OEDFDISHEZIRE Lichs, B OHIZ LM 2T Lk
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Table 1 The values of coefficient A, B, vector S and Parkinson
vector at Memambetsu.

1 . ‘ ,
! Durajizion 4 IS)tan dard ‘ lS)taqd ar d Vector S Perkinson Vector
’ 4T) eviation | eviation « VATE . siny "o
minute

2~3 0.07+0.14 ; —0.33+0.040 | N78°W 0.34 S78°E | 0.32 19°
! } 0.04£0.10 ‘ —0.29+0.029 | N82°W 0.29 S82°E | 0.28 17°
o !

6~14 ’ 0.03+0.076 —0.2640.035 | N83°W 0.26 S83°E| 0.25 15°
' 20~40 , 0.03+0.085 —0.2540.040 | N83°W 0.25 S83°E | 0.24 14°
| |

isHl O FEEEMEIZANX <, 5 4 b4y Duration OFF TN ZB{LB BN ED LT
HbD, LichosT55 L gy Duration QIO D DIz > TR AL W &% 2 T
XV,

LR OWTES TS E
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A=0.03+0.10, E=-0.25+0.039
L%, pi2 (pt), pc3 (pc) AW TIAERBEEL TV, WEOREICIE 4T=
50 FBC<z b S RAICEY, FhX VERMTc/hE< %5,
3:2 1 5]
[ U HiETEomRd ks, Bl 4T=2~3 & 32 &, fiix50~€0 23>0
DT, L& ki 1958 4R & 1960 EORFTH 5,

Table 2 The values of the coefficient 4, B, vector S
and Perkinson vector at Kakioka.

Duration P Standard B Standard Vector S Perkinson Vector;
4T) Deviation Deviation « v ATE a0 l siny 8
minute ' o \
2~3 0.580. 073 —0.1440.10 | N14°W 0.60 SI4°E ' 0.51 31°
4~5 0.63+0. 059 —0.1040.10 |[N9°W 0.64 S9°E| 0.54 33°
6~14 0.65+0. 057 —0.09+0.12 |N8 W 0. 66 S8 E ‘r 0.55 1 33°
20~-40 0.65+0.072 —0.08+0.17 |N7°W 0.66 S7°E ; 0.55 33°

B3 7 b REWDS, ZTNTDH 67 DR LIRRBEIFEAERELZ DLW L
VW& 7%, At Duration 22 10 530 & Elckftie e s, 4T 2 €L HFTRD S
L 10 o & A=0.653, B=—0.10 X7 5, 4kl A & BTiafy, A ZERMmE
EKREL, BREREERES< LS, FHLTERIFROMETH 5.

A=0.65+0.063, B=—0.10+0.10

SR BE U TR — 2 i LB A V&< B #kE<k 5, pi2 (pt) Do
DI 20° L K 5,

3.3 B % W

1960 E£DFRHZ DWW T [MRRAHETRDZZ, (2) REED BEBE T 51525008
da~f RERL 7, ERO - BIE RV, 4T=2~3, 4~5, 6~14, 20~40 %
DHEIH LTEFLFR, 14, 30, 36, 120 = T, EANCH L CTik+0hKTd 5 05EE
Wiz,

FREVFT B RS K E<E B8, BRANMTOIFC L 5 i EoZ b kv, Fy
PERDERDB B VREARETHOITkD B &

A=0.58+0.080, B=-—0.13+0.35
tis, A OFETERNTKAREL, B AR LEMICD 5.

BT 4Z £ 4H OFHLORMROThITKE, ZDdHFEIBAkEL 85, 4T
145 & /&< s EGitHD 90°~180° Th 5, Lichi- Tpi2 (pt) Tk A Dffiix 0.2~
—0.1 L%, ThEDWTRESTHITE 5 —EshTHAV,
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Fig. 4a The correlation between 1D and 1D at Kanozan,

duration 47=2-3 min.
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Fig. 4b The correlation between 1H and 1H at Kanozan,

duration 47=2-3 min.
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Fig. 4c The correlation between D and D at Kanozan,
duration 47=6-14 min.
45
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Fig. 4d The correllation between 10 and 18 at Kanozan,

duration 4T=6-14min.
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Fig. 4e The correlation between D and D at Kanozan,

duration 47'=20-40 min.
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Fig. 4f The correlation between 1H and 2H at Kanozan,

duration 4T=20-40 min.
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Table 3 The values of the coefficient A, B, vector S
and Parkinson vector at Kanozan.

Duration A Standard B Standard Vector S Parkinson Vector|
AT Deviation Deviation I .
@ ' VAT R a0 siny | 7,0
minute
2~-3 0.40+0. 053 —0.24+0.34 N31°W] 0. 46 S31°E | 0.42 25°
4~.5 0. 40+0. 050 —0.244+0.30 [ N31°W \} 0. 46 S20°E | 0.42 25°
6~10 0.48+0.075 —0.17+0.24 N20°W\ 0.51 S19.5°E| 0.45 27°
i
i
20~ 40 0.61+0. 095 —0.10+0.49 N9° WE 0.62 S9°E| 0.53 31°
R BEFIUOMBEILIRDOED TH B,
o oB % By ® B 139° 58 E WO 38° 15’ N
bR D OE 206.0° B OE  25.0°
i ik 350 m

L 7Aoo THIRA & BRI sREs 0.1°, #E 1.0° FhThaicTEF, M b
2L T 100 km ffih, filifEo TEEEMICIE T 5,

TEHK D 2 70 SIERIFITRIL L 7245t 215+ 5 L E S TAEEh 508, ROtk ic &
ST, HiiRE & BEH LD R OB R R EAEET 5 & & dERic AhhE, TED
IR LS R-TE A2, FRETIAY,

EEEROOVS LS55 AL 5 L R OBRETIET i, b5 LEELL
VRSB0, Duration X5 HISLT2 4555 50 5ECa 4 Zrp8L7T,
HRRIZOWT A ZRk, HIRIL BRT EZEADEDHEIT S A AEL, BHEREL

i
A oB. SRxa0% 4
[ ]
o } i 1 |
C4r 4
o} / ]
! ]
cc-’ [} 1 1 (] B | | P
o 5 0B Duntion 4T W

Fig. 5 The change of A at Kanozan due to the duration
of variation concerned.
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Fig. 6a The correlation between 4z and 48

1D 1D at Simosato,

duration 47=20-40 min.
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Fig. 6b The correlation between JH and 1H at Simosato,

duration 47'=20-40 min.
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34 F B

FUBBETE 4L skvt, PHUEEHE 1958 422 1960 £0d D% MV, HIMIE X
AT=2~3, 4~5, 6~14, 20~40 533, ZFheh 10, 25, 39, 133 & CHIRNITIEE» D
v B—HT Q) ROMFETIRE ST TH 5, Heakrvbme 92, 48
wro 42y AD ppgmesscRLE, BUEEOSY 4T=20~40 50 Dura:
tion Ic oW, ZOHHDOAE N ETRIHFITH 5, TRIEAFHBKAEWD, 4, BD
fHIZIEEMTKpIZ W, BEETIET LRI Y Th 5,

4T 2~-3 4~5 6~14 20~40 4
4Z 4D g, 2 1.29 0.95
. I L2, L mrb 1.52 1.21 : .
4Z 4H. o, .
l ID° 4D e 1.65 1.23 1.10 0.93
4Z 4D N _ _ _ _
) [ L, 40 mpb 0.84 0.20 0.43 0.13
4Z 4H N _
l 4D’ 4D X5 0.65 —0.40 0.35 0.05
Table 4 The values of coefficient A, B, vector S
and Parkinson vector at Simosato.
Duration 4 Standard B Standard Vector § Parkinson Vector
AT Deviation Deviation « N ETE - siny )
minute ’
2~3 1.59+0.17 —0.70+0.93 | N24°W 1.74 S24°E | 0.87 | 60°
|
4~.5 1.224+0.19 —0.30+£0.72 IN14°W 1.26 S14°E | 0.78 52°
6~14 1.20+0.27 —0.40£0.47 |N18°W 1.27 SI18°E| 0.79 52°
20~40 0.94+0.19 —0.10+0.42 |[N6°W 0.95 S6°E| 0.69 44°

WARC IO DEERETR LI,

THRIZBEMN SN TS AAROHMFTI T, o & d2DRNIFENAAEV, H—HYH
543 % 5ic Duration 47=0.6 4 (AN 70 #) T, A ® B i3Rk{HE x5, #L<T
ZOHHUTEREMIZ ERE Y, LEROMEH»STFHEERDD L

A=1.00+£0.28, B=—0.20+0.45
L3, ZOGHIThOBITD BECETHBRAEY, L EANDAS WX, 4H
& AZ THLOMEB TR BT L RELFERTH 5,

TEORBHT, FINEERAE Y LRSHHD KEVWOT, o FHlFTO X 5 i #5LPE

ORVCANORETY 42 Wiz 42 o FRMLKD LV 5 b BRI,
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Duration 10 QMT@ED 2’21[:@1761‘973/\;0);_ &, 10 3Bl Lo REWIT b -—%i Duration
LA U, AH 703 jD DEEE®ASS, F7 BFHER E b s

L\, SSC DWW TIRIF—IY TRk i 714}7 Offiit (A RRELTCLFELTHS

M), ssc D7 D5 10 FLUNTRIELRL ERTOT, BROLMEMBHEEICLS, Th
WX AH & 4Z O=7 A FAY S 748, HFACEROLhO X 5 THBZLST, K&
ma—7h, ) ABKREEHFHTLIRILLEVWZ &SR, Lich- THRED
ZHDT, TROFFRIIhOBRIARE R UFETHRIES & & BkEvwZ e Lins,

3.5 & B

RU AT, 1958 4 1960 40 2 4D RRITRD 7, BIAEEE 4T=2~3 5540
ZCitix 50 vl 60 ZTH B,

Hil & F CAMS %24 LTk b, Duration 8 47< S BERAMIZAIMIC/INIL 5D,
10 X Y EVWEBITIR—EEL k5, MiFEFTL Duration %5 10 50 & & A Offild
Kfie 7y, A=0.532 35X 0° B=0.08 TH 5,

Table 5 The values of the coefficient A4, B, vector S
and Parkinson vector at Kanoya.

Duration A Standard B Standard Vector § Parkinson Vectorl
4T Deviation Deviation « VAT B 50 siny i "o
minute ! |
2~3 0. 38+0. 060 0.03+0.100 [NS5°E ' 0.38 S5°W| 0.36 21°
| |
4~5 0.46+0.038 0.09+0.082 [NI11°E . 0.47 S11°W| 0.43 , 25°
- i
6~14 0.49+0, 041 0.07+0.085 (N8 E: 0.50 S8 W| 0.45 27°
l
l
20~40 0.49+0. 044 0.18+0.090 |N20°E . 0.52 S20°W| 0.46 i 28°

SEIE—IROTL R, A-B LHIHEAMIEE k&< B, FHLTIROHEID

5,
A=0.51+0.045, B=0.10+0.090

Duration 731 4EAF pi2 (pt), pc3 (pC) IOV TRE—MPTHXTH 55, A A
0.2 UFO/hXvdDicieh, B /a5, pc3 Tk B ZIN K&, alk
Duration 8 ##¢ N102°E, 15 < N87T’'E & Z&h, {hoBHllIfit R-T~X7 1 S D
FEDEEBKE,

36 ¥ & »

F R - KifE) - EEFL - TE - EEO 5 20Tz (1) RoTTkE A-B ORI
% Do B D v, FRE - BEEFL - BEERCPEML TV It ER,

B 7a~d RiZ<7 11 S OKRNE VAT B - A- BRIV a R LIz, 2hbd
DOENIE—E L h SR ETORBOHCE—RY TRDAMES, BEFLITOWTRDBAHS
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Fig. 7a The change of v/ ATt B? of vector Fig. 7b The change of A of vector S due

S due to the duration of variation to the duration of variation con-
concerned at each observatory. C cerned at each observatory.
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Fig. 7c The change of B of vector S due Fig. 7d The change of a (tan'lj() of vector
to the duration of variation con- S due to the duration of variation
cerned at each observatory. concerned at each observatory.
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LT BRORI R Siv, B>V TR T S L asv .

L WThoBIIFTT D, sscisi DX 3 1 IO RV 2L R IR 2 )\smu), i
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D TEREZRIELRIEL 5,

& B ix iyl & iy Duration 225 5BAicis L —HEE# X 5N 5%, 0RO
3 ODFHFRTIXWF D AR %5 & liing 3. Zin3 Lifsi i O BHFT <k
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TWBHEDT, ZIZTETELV,

¥ B VA 5L, BHETRHIEDARELESZDT, M ALK ICER
BLETHB,

N7 P ADFEmERDT tan-l—% Offi @ 1, EVEWITIRZE SRS, LT ER
ELZEB, FLTOFNLOMMMFTL, Duration 233 5L TFoEWENTIKELE S,
EEOHTIE 90° L35,
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T A7 AR BRI L, '
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A 10~20 £) @ pc3 (pc) DEAEITIE BOE LD, WO T b VAN
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15 e -
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Fig. 8a The change of &/ Ast 58 of vector .. TFig. 8b The change of A of vector S due
S due to the duration of variation to the duration of variation con-
concerned at each observatory cerned at each observatory (semi-

(semi-log scale). - T - -log scale).
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Fig. 8c The change of B of vecter S due . 4B
to the duration of variation con- Fig. 8d The change of « (tan A of
cerned at each observatory (semi- vector S due to the duration of
log scale). of variation concerned at each

observatory (semi-log scale).
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Fig. 9 The diagram of vector § at each observatory.



AZAOHIREAEL<7 P L ORFE 147

HiE - BRI £10° T/hEL, &iEx £15° TRR/phE v, FRLITFERLIEHITIX A
DHEL 1ZH»TIE B OG#ICX - TR Z 5,

BRI B AOERBIFFHEDT, dotd A X B ORHo/hEVWiiTthh, THIX
ol dbREVWHTHS, LN, TEROER>ORONGREDOHHL HZEPVIL
EBRTHOIREMRTH 5.

FOMFE<7 L SOF4YF50% A-B T LTRLUA, Thd bl « FEEFIL -
BERILIZEDAEEZ LTV S, FTHIBEFCKRERAL-TRED LI YIS T2 RRLI
HEND £ 4 ¥ 75 2MF—AI K LTWB, pc »HIBHELD X 5% £RWIC>WT—
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Fig. 10 The correlation between (_AH sc and (TH)bay in world wide

observatories (after R. Maeda, T. Rikitake and T. Nagata).
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Fig. 1la The diurnal variation of _E . Fig. 11b The diurnal variation of %
at Memambetsu (after T. < o at Kakioka (after T. Kuri-

Kurihara-and others). - o hara and others).
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Fig. 12a The diurnal variation of 4z at
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The diurnal variation of % due to

the change of Z—g and duration, and

corrected curve (B, 4T=10 minutes)
for ssc at Memambetsu.

The first column; the term due to %
The second column; the term due to duration
47).

4H

The third column; the term due to both -

4D
and 4T.
The fourth column; the corrected value of
4z

4D

values of D

its smooth curve.
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corrected curve (B, 4T=10minutes)
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The second column; the term due to dura-
tion (47).

The first column; the term due to

The third column; the térm due to both %
and 47T.

The fourth column; the corrected value of
4z

4D

values of % and duration together with its

smooth curve.

(B, 4T=10 minutes) according to the
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Table 6 The values of 4z and B at Memambetsu.

4D
. 4z .
Period Number — B at 4T=10min.
4D
ssc 1958—60 108 0. 356 0.283
si 1958—60 168 0. 349 0.283
bay 1958—60 210 0.301 0. 285
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Fig. 14a The diurnal variation of 4z Fig. 1db The diurnal variation of the duration
4H at Kakioka.
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Fig. 152 The diurnal variation of JH due to

the change of Q and duration, and

4H
corrected curve (A, 47=10 minutes)
for ssc at Kakioka.

The first column; the term due to j[D{

The second column; the term due to dura-
tion (47).

The third column; the term due to both ﬂ

4H
and 47T.
The fourth column; the corrected value of
4z
4H

values of H and duration together with’ lts

smooth curve.
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Table 7 The values of T and A at Kakioka.
. 4z .
Period Number —= A at 4T=10 min.
4H
ssc 1958—60 111 0.586 0.672
si 1958—60 182 0. 606 0. 662
bay 1958—60 233 0.644 0. 659
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Fig. 21b ’I:he diurnal variation of the dura- Fig. 21c The diurnal variation of 4D
tion at Kanoya. 4H
at Kanoya.
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Fig. 22a The diurnal variation of —j% due to

the change of ]'/’—ID? and duration, and

corrected curve (A, 4T=10minutes)
for ssc at Kanoya.

The first colum; the term due to %

The second column; the term due to dura-

tion (47).
. 4D
The third column; the term due to both H

and 47T.
The fourth column; the corrected value of

-% (4, 4T=10minutes) according to the

values of 741-.1_;— and duration together with its

smooth curve.
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Fig. 22b

T
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AZ
The di o
e diurnal variation of IH due to

the change of and duration, and

4H
corrected curve (A, 4T=10minutes)
for si at Kanoya.
4D
The first column; the term due to 2H
The second column; the term due to dura-
tion (4T).
4D

The third column; the term due to both JH

and 47T.

The forth column; the corrected value of -j—IZ{

(A, 4T=10minutes) according to the value

of % and duration together with its smooth

curve.
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Fig. 22¢ The diurnal variation of—]ﬁ due to
the change of % and duration, and

corrected curve (4, 47=10minutes)
for bay at Kanoya.

The first column; the term due to 4D

4AH "
The second column; the term due to dura-
tion (47).
The third column; the term due to both
4D
JH and 4T.

The fourth column; the corrected value of
—j—HZ— (A, 4T7=10minutes) according to the

values of IH and duration together with its

smooth curve.
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Table 8-2 The values of Az

and A at Kanoya.

167

4H
Period | Number Az A at 4T=10min
4H -
ssC 1958—60 105 0. 456 0.513
si 1958—60 177 0.493 - 0.520
bay 1958—60 218 0.545 7 0.528
4.5 F 13 ®
- | . ol (b o 4z 47 ., , _—
WFNO BT K ZE(L<Z b A D D’ 4H WHrhYOAZREE TS, Ll

F S ANEHE & AR R £ L T—% D Duration, —ZOHFRMOHEICIRIIL
7 A% B OEchRTE, RIS, Tabb 42 %IZT % j—g— o
% (mj?ﬂ:a j)zuration DRZELIZE D, BMEOHZLEL TS LA S, L
BT 42 2 A8 REGTHIET 5 & S FER LA IR SR L, BRI
TT, HLVEHEZT 5L 13, Duration #—Eiz L, HiAr—Eic Lz s SOHH A
B iz L b DIt oWTHTR S RETH 5,

ssc ® si Ok SIEANTIE, & ITAEESAEV S ALY, ssc 2 si D
Duration 13 KIGDIEWEDKEWE SI/NX{HIT Y, j_fl DAZEEIE-TL B,

AZ & AZ DA MNTCHEOLOTH Y, Duration DV, D% HRKD

WL VRS, chooztd+4%2T 42 » A2 pupr RS> BE#H 5,

b ¥ IH

WAMTONIZ & 2—HRICT 5 &1 9~11 Kici 3,

Table 9 The diurnal variation —j—g—

Simosato and Kanoya for ssc, si, bay (1958~1960).

4z .
at Memambetsu, Vi at Kakioka,

ssC si bay
Max. | Min | Range | MaX | M Range  MoX | M | Rasge
Memambetsu lgh %gh 0.09 lgh ;gh 0.07 | 2n 200 0.06
Kakioka 0 9 0.17 0 9 0.18 ‘ 6 18 0.20
Simosato 9 o oz | 13 2| o1 : 5 0 | 0.18
Kanoya 0 9 | o010 | — [ (0.05) I 20 8 | 027

(Local time)
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Fig. 23a~e The examples of the rapid run records (120 mm/hour) for ssc
at Kanozan.
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Fig. 24a~e The examples of the time variations of %, 4H (variation of

horizontal intensity) and 4Z for ssc at Kanozan.
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Fig. 25a~e The horizontal vector diagrams for ssc at Kanozan.
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Fig. 26a~e The vertical vector diagrams for ssc at Kanozan.
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Fig. 28 a~d The vertical vector diagrams for ssc at Kakioka.
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Table 13 The value of A, B and others for pi2 (pt) at Kanozan (1960~1963).

Duration A B NATE B tan“% Parkinson Vector
min. ZSJ a siny )
pt 0.5 0.08+0.27 |—0.15+0. 0.17 N62°wW
S62°E 0.17 10°
pt 0.3 0.0 — —_ — —_ —
Duratior_l Duran'or'z <Ll A R L iEErHL 3L &*Eﬁ:_‘ﬁ LT
0.5min.| 0.3min. 2z L | CEROEARALHVOT, HERALE
Az 0. 20 0.18 THh & A RhrFvni,
4H ) ) _ =
WIBKOMHITH S KT HMTHRAL TH 5. HEE
Standard | 0,20 £0.20 LI M (oL 7 PRS2 A5 LTV B 2%, pi 2 (pt)

L TRARO A off 0.5 LT 0.1 TH

ST EbLDT/IE, Fpi2(pt) & ssc TRFEIRDTRT N7 L FA4YS 5 AKE
<#EbH, BRIZUTWS,

pi2 (pt) DELEII/NZVOT KESFNE SBRESNOMMOTNh S Z LY SPITTRT
REPIE, L2~ FEDDDTHVESFDIT WA, FE 196344 A 5 8 7 40 52 KFES
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Fig. 29a~d The correlations between the variations of horizontal intensity
at Kakioka and those at Kanozan.
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Fig. 30 The examples of rapid run records for pi 2 (pt) at Kanozan.
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DELEINE DT EDD TMIBlIC L ZOTERE XD E /T, Duration (I
DIEHPL/ONLETH S,

Table 13 The ratio of variation of horizontal intensity at Kakioka and
Kanozan for pi2 (pt).

Time (U.T.) Duration Amplitude of H AHKanosan )
Kanozan Kakioka 4HKakioka
A, Som 1062 1™ 8.5 6.0 1.42
Se%h 1f5m 1962 2.0 13.8 9.6 1.4
Oc?h%hyn 1962 1.8 10.6 7.3 1.45
A% Sam 1063 2.5 15.6 11.0 1.42
mean 2.0 mean 1.43

Z DEESEIIATIHT O~ ssc Offf 1.31 X pALKAEV, Lid ssc Tl 1.1~1.5
LD, STk ORSHIEFIRE S XTI Vs, FH LSO R IEEF LASHIRE & D it A TKF
SADOESRDEZ L 2E x5 L, 13 XOEIRI—HLTWS, DX S LHERNE
CRESRD S &% 2 DD KEFNO BLOR AIck - TREOE JikbHB 22 TH
B,

RO, BEFILO X 5 KATES N & RESNORHOFhA T NEIE » & ) LABIIRT
W, SHCBIRE B BV, SHERHLTRE LB ARE LB R TR 5 KD, X5
Fk B B R oIE SN B,

B RO OEIEEI L ) 27 ) DATERE > Tv 5, ORMIEFHRITS

BRAFHUT AESNE 257, SEHNK 0.8y THhD, L. THHAO BICLS
§ﬁw103ﬁéé # 7= BRI BEE,C b % 0 &> Duration 1% %% SRAVAT AT 0.5
SUTFTh B, —HHilESEREHRO ATELE S5 Tw5b, KESN 0.07, JAEAFN
0.3rTHhHsb, 0% ‘J AR Sy N DERSRITIE ATEELAEED DN DB, KFESINTIE £<ED
SR, &k———uk%tﬁtabﬁﬂm&ﬁfééagnmfﬁﬁﬁwmﬁ%ﬁmi
ﬁ,wmtakxs<fﬁén6@<m@u%5#,a%mmrumkﬁﬁr&a F7e—
% pi2 (pt) koV CHEIUOKTH N OB SHHO LD LAHTHY, A2 1xi
[f5% 0.5 DI LT 0.2 THDHZ EnbExDE, b URIFFILAHIN & W U TS
SIERNES DO ANTEELIREOKFIOET D LT 5,

HORESUBIIRIC 35V TR BB (L e o, BERYEIARS & O, HRTEMIC X - C,
Mmsnn§<oﬂwﬁoAI&ﬁm£@lz2~3r&ot,%%m®;o&03amo

Blox 4L v, 2 Y T— e, AIB’J%’?\’EE??E L TERIT X R0 B
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TR & 5 iT & DR ORI ZILEIR EORETIIL W, B 23 MOhT 4T LEALT
HBDIIKFFNEBEFNORMETHS, “hik si TP X H>EEDbhBE, THIT
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Fig. 3la~f The examples of rapid run records for bay, si and ssc at
Kanozan (which shows time lag between the variation of
horizontal and vertical intensities).
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Fig. 32a The correlation between durations and time lags between the
variations of horizontal and vertical intensities, obtained from

rapid run records (120 mm/hour) at Kanozan.
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Fig. 32b The correlation between durations and time lags between the’
variation of horizontal and vertical intensities, obtained from
normal run record (20 mm/hour) at Kanozan.
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Fig. 32¢c The correlation between durations and time lags (normal and
rapid run record) at Kanozan.

ks Tws, 7 1960 45 10 B 9 A® bps o Tix pi2 (pt) Hndb - TWTIEIR
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HrORONIIKTH N LBES N & OBRZE 4T(Z-H) L2 DH %D Duration %751
7z. OFiX ssc, si HX O bay ik 3{HT, @FNIRIENZHETH D, —AHT R E
RRFZEANE Vv, XENE pt HoRDEDDTHS, THTBHICL 5 ANTEILCHMAK
DEALBD - 7o & T RDIFIZ+AITHRLA, hix Duration 3 0.5~0.3 534 bt
R 60~30 # pt LR UCHHEERLTESLDTH B,

35 32b XidKE LRk (BOEEE 20 mm/hour) 558 6h i R TH 5, ssc, si, bps
L EDBRRITE D ERBRAGITH 505 iU L TIEFEC (i & 31K 5 25, Duration
BRESRDEMTD B T THBROF| & FHH MM 5 O TCHREMIC 5, 4T(Z—
H) Offiat 2.5 50HIMB2 25555, Tl Duration K E< k- Th25% 2%
HWC—EIL 5,

W3¢ HizeME 7wy FLAbDTHS, Duration 535 73LUTFTIEbLH L THEMZIL
hEL s TwB, KB ZOERIT 1960 £005 194 EETOHLDTH S,

LD DLiHH » Hil « EFFIL s THE « BED S5 >OMBIATD 1960 4 DiE] L i ikoD
[RAC FRFC 5 T, RSB B T ol Ra8iTdh - 2Bl ssc 25 =, sil6 Z, bps
9Z,pi2(pt)9 Z D60 ZDIDITOWTHIRL 72, T SRLHBFTE LRI CROBRR
TH52%, BALBBACE VELOEHREDT, FIUIRALr» -7, BRIMETLH
BEDRTIE WA, RORBHINSL HPEIX0.5555, HlilF « Liil - FEE TR
AL A A~ — 7 OHFERERNDHFET AN TV S DT, REIMEIT L 552 O RITFHx
LOTHRVIRDIFIZLTO.5 4 bnl, EWMTBIEDT- TWaB DT, Bl T
ERRDT LR, TE - EFIIZHOEHZHELL THIlE ANS Fikk L o TWw3
AOMEERD VD, R D ROREEIR X TS T DA EENR D B,

BRI LEHFTH 200K 01T 1 HEET, iy T &35 5kvas, i 14 #ixz0Fy
fEZRLU, THIHIRZEREC LT, ThX D BRLEE-AbDIRA, B DIXEE
LTH5, £EEE, BEFLUOKFESNTIE pi2()it>onwT2412, 20ftuxl 4
Riz05TH5, RATI si KoWT2H1 2zl 5UL0 3 THB, & ZAMBEBES
HTik bay izowTdHlz, 2432, 143z, 045%L, si KoWwTit3451z,
258z, 15444z, 05422C, sscizoWT2492, 149z, 0442, ptizcow
Tik242z, 142z, 041z, —1412Tdh5,

FERF LA DERRFR Tl =R 4 & DI 1 43T 7= (A% 6 fld 5 Al Lo T fii/n i T
HAHD, FR2HTRANIL Z bl o7,

WA ROFBRT 0L SLUTOIORERCFMCE L LB EEXTIVIDTHEM, &
HRIOKEFINIHE L 0 B<, BEIEL L5 xRN 5, SRES I SHICE
BRI ASB N TWT, 2R S SRES AR TESNE VBB ek b pi2(pt)-
ssc-si X X bay icoWT FhFi 1.0+0.9.1.2.1.5 45274 0 32¢ [TVl &
%5,

KGO H L D FE ORI W T =0 g RS 2k Tw 5, Nishi-
da & Jacobs™ piRa7-dDITX B E FH L TEMEDOLE RV, S1E 0 HlifE, S
CGHFRREE 2=142.8°E, #1E ¢=46.9°'N) I X Uk ChERWRLEE 1=120.3°E, HpE
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Table 14 The time lag between Kakioka and other observatories
of the beginning time for pi2, ssc, si and bay.
(positive sign shows later than Kakioka)

Dura- | Memambetsu Kanozan ‘ Simosato Kanoya
Number | D32 |
H\|\D|Z|H |\D|Z|H |D|Z|H |D)|Z

. min. min.| min.[ min.| min.| min.| min.| min.| min.| min.| min.| min.| min.
pi2 9 0.9 1-0.3) 0.6 0.0—0.2| 0.2 0.8-0.1| 0.0—0.1 0.2| 0.1} 0.2
ssc 25 3.5 |—0.2] 0.00 0.00 0.3} 0.3 1.2 0.0 0. 1. 0.1 0.0| 0.0, 0.0
si 16 | 35 |-0.1) 0.0 0.0 0.3 0.3 15 01| 0.0-0.1 0.1| 0.1 0.1
bay 9 15 {—=0.1[-0.1—-0.1] 0.4| 0.3 1.9 —0.1 —0.2:—0.1 0.0{ 0.0, 0.0
mean —-0.2{ 0.0/ 0.0 0.2} 0.3 1.4 0.0/ 0.0-0.1) 0.1 0.1 0.1

$=36.1°N) o 3 #fIfioRE LicsHk» D, WAREMSETTHE LT, FOMELFE»SIE
iz 100~200 km/sec, TEnSIH~ 800km/sec THB &% B L TW3, Nishida 5
BRILLESTVS, EHLDTTEITHES, FHLOE 14 XOFEROh»S5KFESH
TV TLiGR] » BE & i ORHIZE» Sk 5 &, b S5pF~ 100 km/sec Hk b A~
200 km/sec 7t %,

WTFRIZ L TR 14 RIRLBED 5 >0l T, +oriH2Eix 0.1~0.2 5354
TTHZLEHEXLNDZDTRINT, BEFILOSNES NI 1~2 5BRTELES T LT
HpRIETH D,

BYFLOERE S N DD L b DIFHIPAKES NDE R X DiBD 2 & DFFIZLL 5 57%
WA, ZOEMCHZOXSHHANRILIhE LI GV LSBRESLMETH S,

ERHBETFMO L 5, SLERhZH A THAZEZRDEAR»SRITL X 5 2T 54
BRI 5 TL 5, BRIV RL EV o TTIRTOBRRIZOWTREIRE Lk 5b
FTh,

5:-5 BRHZ(LORREIE & B

|3“zl>”_ |o‘ . 20‘ 30‘ . H
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3
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AR L 72X DI KEGNE SRS ND 27 b A D &1 v 55 23 K&~ TR
%, LsL ssc DILE D OWGFIT 2T, KEGNEFONKTFEFNORLL D3I ED ORF
BIED G R VCIFHDONME S NED LAY Iy 5 L%t Dk, £1% 77 23HEMES,
L H B A SSC ML o AT A — 71T %, Tidbh ssc DI OIS CIEEAE S
INTLRAEREI IR E D, 8 33 TN ERL TV, W26 Ricl 53
CHEBAL CHTV 2, ROFOECFHIKTSNOMEETL 72, hiz pi2(pt) £ si

oW THALTH LA, bay 1o TIZFNEFEIEL X < 72 B,
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Fig. 33a~e The vertical vector diagrams due to variations of horizontal
intensities (of true time) and corrected vertical intensities
(by the shifting of 2 minutes) for ssc at Kanozan (cf. Fig.
26 a~e).

# 32 MikARSh T\ Duration iz X DIl R B2 & &, pi2(pt)-ssc-si k%
DI ENTRIIZT TRFS T EREFTIOBEENE BT L1 ¥ &/ 5 AR EBICHE B T
Enb, HOHRITRL AR A ORWHSERHEE L THi,

BHROW% -—-’2‘—~% oo ExhE (REL, ® = D% Duration & &g
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L, 0 32 @»6E6h5 Duration i 5HERIZEM T BhAMBICHY T 56, T
D& D%k, =54z Duration 30 & ¥ A=0.61 & LTHREL -,

MxﬁDmmmnsqkﬂLru,m?ﬁﬂkyﬁﬁﬁoHM%mla)%raame
~ _Time lag

lz=14cos— 5+ Duration & Ig=2 &0)1:[: DOff 0.80 #:xked, X561z A=0.61 &2
2

13T 0.49 Zskwdt, ZhODED
HLFREE 34 RicsikLi, 2ok

51 L TR 7-ffi & Duration & D
[a#e%E 5 35 RCRL 72,

% 35 MOEMOBIHNE L, 5 A4
ROBhETRdIMEEIZE < —FL
TWw3, ThbbifioFhdiig-
Twdicd, ABFOEMCE vEE
HIEREKRT S,

U2 Uiz JR st 08 6] U HilEl©
X, SO FTHhITE - TwWisy, B =
BT O—F L 72 2 L IZEALD -0 0’ 90°

B AENL DS BV, FEO Tome| _
ssc DIk D OFFC ngﬁiﬁFﬁ’i:k ——— Duration —4

L7, IR & dizhal e |
&6@&3:, gg_%ﬂ(ﬂlfli_[:%@%jm %__ A "m H‘ wg' I%
=—X w30 =
$t D72 ssc DI LD DFHOE A a3 2 Xobl
WA LDFTCRES N REL LS Fig. 3¢ The method to calculate A when

DTHDEBPL 72, THT ‘ifﬁﬁ the time lag exist.
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Fig. 35 The time response of A. The full line is the observed values and
the dotted line is the calculated values when the time lags exist
(Fig. 32¢).
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Mz B - & BITWENILOAMO RN, MRLL EOBVA3H 5, 2O LIXLET 5
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The Anomaly of Geomagnetic variation in Japan (Part 3)
T. KuBoki and H. OsHIMA

Abstract

The relation between the three components (4H, 4D and 4Z) of the vector ex-
pressing the magnetic rapid change is approximately expressed by the following formula,
4Z=A-4H+B-4D,
where H, D and Z indicate northerly horizontal intensity, easterly declination and

downward vertical intensity, respectively, being measured by gammer unit.

In this paper, the authors study in detail the change of durations of phenomena
and the standard deviations of the coefficients A and B in the above formula at the
five permanent observatories, Memambetsu, Kakioka, Kanozan, Simosato and Kanoya, in
Japan. It is found that the A and B vary considerably with the change of duration
of the variation concerned, and their standard deviations become also greater as the
periods of the rapid changes become shorter. The greatest standard deviation appears
at the B of Simosato, as the duration of the rapid change is 2~3minutes, and its
value is +0.9. The smallest standard deviation appears at the A of Kanoya and the B
of Memambetsu, and it is +0.04.

The —Z% of Memambetsu and the %IZ? of Kakioka, Simosato and Kanoya show
diurnal changes. Amplitudes of these diurnal changes are 0.10~0.27. They are too
large to be neglected in delicate studies. It is interpreted that these diurnal changes
are not substantial but apparent results which are derived from the diurnal changes of
-%_)T(or %’g) and ‘‘duration’’ of the rapid change.

In ssc and si, the more north the observatory lies, the smaller the ‘‘duration’’
for 4H of ssc (or si) becomes and the larger the diurnal change of the ‘‘duration'’
becomes. The ‘‘duration’’ and its diurnal changes for 4D of ssc (or si) are smaller
than those of 4H. Also it is found that the secular change of the ‘‘duration’’ for
4H of ssc (or si) have a reverse correlation with the Wolf’s relative sun-spot number.
Accordingly, the diurnal change of % in ssc (or si) is affected by the solar activity.

At the Kanozan observatory, which is situated at a distance of 100 km to the south
of Kakioka, the ‘‘Parkinson vector '’ and the coefficient A and B are similar to those

of Kakioka. But the phase of 4Z is very delayed against that of A4H, while this
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event is not found at Kakioka and Kanoya. At Simosato the phase of 4Z is fast on
the other hand.

In phenomena having sharp beginning at Kanozan, the beginning times of Z’s are
delayed 0.3~2 minutes against those of H’s. This delay is about 1.5 minutes in ssc's.
The longer the ‘“duration’’ becomes, the larger this delay becomes. The cause of
this event is not evident now at all, but this is a very interesting problem.

The vector S defined by the authors is made comparison with the *‘Parkinson
vector >, and the utility of S is discussed.





