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On the Times of Sudden Commencements of Magnetic Storms and
Magnetic Pulsations.

By S. Imamiti.

Abstract: The absolute times of beginning of abrupt magnetie disturbances of Horizontal
intensity were ohserved at Kakioka, Toyohara, and Tsingtau with more precise manner than
hitherto used, and with improved magnetograph, which are all the same pattern specially
made for the purpose of this investigation. For the magnetograph 12 mm.-15mm. of the
absissa-scale corregponds to a time-interval of one minute or 36-48 times longer than ordinary
one. Eight abrupt magnetic storms are abserved from October, 1932 to December, 1933, of
which five storms were available. The results are as follows:

At Kakioka and Tsinpgtan, the magnetic storms were observed cvery case 6~10 seconds
earlyer than at Toyohara, and this range of time reterdation seems to depend on the types
of commencement of stoyms. If the magnetic impulse traveled, the velocity of propagation
in the north hemisphere would be 100~200 km./sec. from lower magnetic latitude to higher.

The time of occurrence of pulsation (Elementalwellen) are also compered, and the follow-
ing result is obtained.

Pulsations at those three observatories oceur simultaneounsly in ome second.

Errers due to variometers used are discussed.
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W ER L. 19254 L. A.Bauer® Xt W. T. Peter i B.L. Faris 0% 1906-1909 4
OHE R L, Hic 1922-1025 4E0##Hs & Watheroo, % U Huaneayo SR42ERDHHBIRMET
SFIA LT, e ok o Y EMic LADOHER £87%. B “ BSUR ek bAsic R CTRIRFcEE
2 b oicdEF, oftTFMR AL Ml L TRAE TS 5 I hkiifTof 2 11§ 1000 km./sec.
TH 3. NWFEAHRECH L CRAHED SBoE A~ 100 k. /see. O3 TillifTT 2" LRHDT
» 5. BENRIEORILTHED SEAMLICHRNWTIE B L. Rode™ o FFIALTHS. HWitE
FI~DOREZIZE e Lo ik Baver #IE#THO%. HAATEMEBGL 34 & Cheltenham
OFES B 1926 42 1 A 27 HOBSEEIEET 70 km./see OIS TH D SEEOH~NET L AT 25
Fan HPMEHt ek 1932, Oct., 24,1933. April, 30 R4 May, 29 =gl IcEEWT
29 [EOMRBIFT SHH 248 biL ik ® 1933 o ) = 2t it 3 B LRASPEANSSEIc
FEINTHINHERRA~ONTH AW, J. Bgedal®™ 3B fFifL o 2 hiebtihs bxo
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THLVORRTREEOI LR L, A—E ko CRERMc B2 2 7T 23HA ISR %
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AWML L. WE=RNFTOMERKOFE Y TH 5.

H = M 4 R dE 5L 1 Az
A (E). P (N). 4 (B). $ (N).
b A 140.°2 36.°2 206.°0 26.°0
= I 1428 46.9 206.°5 36.°4
F B 1203 36.°1 188.°3 2457
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DOH FIRA LRk BoKick 26 L. WA R=EMRNAILRE ol 245 KR i %-

3. HEEEE JeEORIFC L h PRESE TR0 AFNBRKOSR ¥ i~RAITESTEEL
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Rl EORNIBHTH 5. WREN K  EKOAE B RIEFHRC TGRS Ld 2.
5 HIERUVEREBRORE.

A o | R TH) Al I fogk 15 ik
# M 4.6 sec. 1.2~15 y/mm, 8 12 mm.
2 %) 50 ¥ 10~16 # 3 12~156 #
H B 88 22~25 ¥ 2 12

FEMRERZL T L LhokDTodH5MkoOKX SHOMOBRGFEY b LiRD2E ¥4 L -
6. fESkIAEAE. Bl oPERE LiLo#kiic & b £ MR TR L 2 b o 2 EHRIcEI L,
B ¥ =ENERAMGCHEELT, FRCRERREMEL Y, Bk % B TROBRE
il b AME AR ERZR A & ), KW OFRICELE TS ERD%. BHH LD BgEEY
T OB 2pTYicHEoT, FRsicRTiRA 7k )& Z2lhdk b ILEHA S AR O
B NOE; kP T 2R X4 . REHT AR F 2480 T D 20 DAMBIBTCR THH Lo%
bOEFEDE A\ LB L .

7. PR LA-BESEEL. 1932 45 10 HAs 5 1033 45 12 B & T Ml L &bk AT AREEEUE
1932, Oct. 14. 1933, April, 30. May, 29, June, 25, July, 8, July, 23, Aug. 5, Sept. 25 © 8 [E]
TH 2%, RBEOZOREHESHERHECHTHOBOM T L. B o 6 Holilickt® &

IHOKRE & TRITRT.
1932 1983 1933 1933 1933 1983
Qct. 14 April, 30 May, 29 June, 25 July, 8 July, 23
H. Z. D. H Z. D H Z. D. H. Z. D. H. Z. D. H. Z. D
. % 27 g ¥ 2 v 7. 7 . % 7 Y ¥. /7 Y. Y. 7
# B +11 +5 —02 +36 +21 —18 +17 +10 — +14 — —08 +12 — —L1 +14 — =08
8w +10 +2 =05 +8 — -14 +19 — —-04 423 — =07 415 — =12 +16 — —1.0
H OB - = - +48 +56 =13 +18 — —-023 - — — - = - - = -

EEROHES + BKFESNEBES RN, RAEKomEEEn R+,
LREDOTHAS Bk b IS o i Bk 2 A BRI Oieslds 53RO 2l OBBFE X DOB ) TH 5 .-
EAOHE 23 Bl HR I OTFERETH 5.

o p H B & Iﬁiﬂ [ ii?:vﬂ?l' ki ﬂ!'b
1982 Qct. 14 17 47 0.8+0.2 10.1104
1933  April 30 16 28 10.4+0.2 21.9+0.3 8.00.6
v May 29 6 25 24.34+0.8 34102 221+0.1
v June 26 10 01 20.6+£0.2 36.21+0.2
v July 8 20 87 7.31+0.2 13.11+02
¢ July 23 9 41 40.010.0 42.8+0.1
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A RASEAMHR X OB TR M FETAHMIBH THMTH 5. LRSS EHICS L
FBELOA BIWLEROFICRA2BC AL THLERBABECHRATHI10TDH
3. i BRERBEBRZIE L5 0b b ic, HOERICR TR MEABETIBATHE TS L)Y
I I WEFBREEN. HCRBCESZ biX, Oz RS ORISR 2 BEO R
AT THE L2 b D L ELJic A%, RLLON ¥ licjd oBir: LB L TEL.

HRHEIE 2R W T, ZEhFNEEND b O tHRSEROERIC L5 3OTDH 5.
IERROPHZE IC R T AR EEH S I R D IR OB RS ES TH H. ZALERSERIHREE S
B ATRBL /N E VBB C A D TR TEIR R 2 R BREBRE LD 2HOTH
%. HEOMCR THED MM XEOTWECIHNWCTRER CTH ok LR LT HACS. HAfl
O FEEOH FROFCEE GEXBNTH 3.
“TIn high latitude stations there are sudden changes which far exceed the selected S. C.

‘but do not appear in low latitude. The importance of low latitude stations, it appears to
me, is to filter out the loeal disturbances, thus leaving the ground tome which extends

throughout the whole carth.”
8. HBO#HR Lok oEBIUMCEHWTERRFOEY L 5 Lk0KCkS.

i—E2 B—iF i —¥F

B » B 7 57 B
Oct. 14 + 9.8
April 80 +11.5} T +104 +13.9} 5 129, +2.4} 2y 428
May 29 + 9.8 +12.0 2.2
June 35 + 6.7} X8 + 69,
July 8 + 5.8
July 23 + 28

ERBRHROT (B—H)=+2.53 5% {10 (U—HDOMICHE LTES L P TH 5 DA &
B & oItk HEE S 2HEH O ABD CTHOBIIER » X b THAT2AAHEKS. otk
DR B OBILIC (kDTS & EA LD \HUBHED MEBTR A Wi & 0 FiHsIE 5 2SER
TR HEICHBEE SR TIRSDOMBERLTHS. 2H0BHIC May, 29 OHWERED
BF T 555, WRAATCR TR 2055 21X, HEHRCR T FcHElE=2H
DPH HHHHS. O TR, KORSROHEEREES HSOBLCRTHELTLHZHF

ERL, b LHOSMLAKE LBORMICEKS 0L Tiul, KoBEEISHcRTHA YD
HEDZWERLTES. SHREEC PATXIE HEHREE L PRELITOb 0 &0 fogh s BT 5L 2
4, ARREF 548 F R AR QI T RBWAslid CHREE 10 BERREEOIEEEC & 2 — DM HIEIREE
DFFFC AT, B 2R D 2 TRAEHEOTHICH TR D4 D ik LRBHOBMUE—ET R W
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ARDAWELRLTE ) BREOHMBRICH Ll Tk 2YMERMR T E2LDOTH 3. Lkd
1% biL 3%k b MERGR(E—HNDZ0(W—FF) ORI % { ERRTS Y BoZoRifisiie
OEHE LEP I TH AW THOT, BB IEAREE OB & b BRBE OB 0% il
TERTIHERLTH S B B—H)R-BWCANTHZOERS. —Fik Oct.14. April,
80, May, 29, T#7 10 #, b0k June 25, July 8 Ty 6 BT 2. k@R RTRA3IC
BROE REOE ) WD OMHSRIGICET 28 —FRL LTERMLTH 545 HRIEKFic
WL, ZORhichTRAST 2808, Oct. 14 OO b FELTRS 2 —FElid R LT
HADOHHS. HOBERZITET 2 CAVRIROER CHKS d O TREWLLOEMEES L
2R ICHA ERICUEORBRBEO PO BT IR R Ic L o TIHE2 2 \HIREw. koX
7 BRGSO BEIRRE 0% KREFEWHREE LR T 2B W THIC—8 2 b OTH { oiE b #h
HOBICHEOTRE HBCBENS. i May, 29. June,25, July,23. oA April, 30 OO
ELZ2bDTHAWbEELET 5.

BEORsHEFT 3 3 b o L85 LT, B EE it w T(U—HD o —E4 itomli s R,
11km/see %4 b, (W—F)TH 100 km/sce. L% 3. HOFHE 106 km/see. THOT, H—Fk
OBRXEFHT 5 M KOS THT L2 We ks, (U—Hi)DOH_FEd SskD WS 1k 185
km/fsee. L %%. (Hi—%%) BHESTROBOHR ZHERZ WFHLFRAOHMI L VEZLLIKT
PEYRERT<ETH 2. ML THOFMBECETS 20 E IV RO oL TRMLE IR
~ZW. RUHOREZIE A FHLTHS L T70km/sec 2 %%, _LiciBRM3HiR, WK, %
B ¥ AU WEEICRAWTER D OVt 595, & Likh ¥ W5 bR 3 & ThiZ,
ROYHNZ~S.

1. BUEHETT Do ThE ERRICRTREOF RMRBENTENSESICHY, &

DEZ [ZEOR Y i oiEFICBIRT D43 100~200 km/sec €5 S,
2. BHEEOEAFAOMETREHERD LD EHLOEAASHOTREHOES|CH 800
km/sec TH D

L. A.Baver i oilFRC X 5 LTt o icR R HRED oS~ 100 km/sec. DM 2
THAT LHET S M oM Ik#) 1000 km/see & 5551 ¥ BT H 59%, MRS RICEW Tkt
TOHRICH LTS BB kiR e —BL, M3 AR TR RBRERE L 2oTH 5.
Bauer ozt X EMGEEE O ¥ BT 54 { OB OFEh LRO L ERE~, DA IER
LTI Ba. L THROID b Eiciesi R iZ B8 cilifa LT Al LEL~EWicE
B 5. MERGREFRHT i TR s AR DT H ZYHCHT AT % Bl .
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9. REHBIRFOLEE:. MBI REILBT 2 05 1 H i3 #k7% Eschenhagen™ o> B fH

Elementalwellen THOTLUTIIMZA L2 b 0% 1933 48 May, 1. ¥R\ Tik HEoBiidsHg 30 §5

¥ 1 B P65 60 FofiflicES D THOT, 1932 4

10 25 1934 4F 2 A& AR b PRI Ic i

HHBLODOHICREIEL 2. REVEDFRO

1] A IR G- Angenheister®? J X Eschen-

—— = hagen®™ OB ED B. PHOTORMEDS

—- RITIREN O L O A B AR o 13 s

fHicHE T 2R L HUIc L. #ia L) R4REMNc RTh LA b OT, ik BER D% H

DS EREY ,BEF S HBABWTD 200 ROBFETELSTH 5. KFECHBUFTCRG BIR
BhoREAR S O B/ o ER & U A IR E 0% L 7R 5.

B WM W N O B W

i A B W& # ki 2 ¥ ® i
1932 Oct. 3 18 06 0418 04.5 05.6 +0.8 —0.7 —-1.0
d ” 4 16 37 57.9 58.2 59.3 -03 —-14 ~L1
¥ L4 ¥ ¥ 38 20.2 19.8 213 +04 —-11 —-15
2 o 13 13 36 51.8 49.6 50.2 122 +1.6 —0.6
¥ 4 s g 37 21.2 20.9 —_ +0.3 — —
v r 5 13 27 42.8 43.5 = -07 —_ e
¥ v 4 ¥ 28 21.0 21.8 == —-08 = =
v . L 44 024 02.6 = —-02 e =
o v ¥ 44 26.7 26.3 = +0.4 — =
v - 17 13 24 27.2 27.2 . 0.0 = =
& & & 24 48.5 46.6 — —-0.1 = ==
4 * y 25 0.9 0.9 —_ 0.0 — —
1933 Feb. 21 12 40 0.6 01.1 019 —0.5 -13 —-0.8
e ¥ v ¥ 4 24.0 23.6 284 +04 +0.6 +0.2
v L4 22 8 02 147 16.0 14.6 -13 +0.1 +14
v L 7 14 28 16.6 16.3 17.7 +0.3 -11 -14
b March 27 17 02 36.5 359 37.1 +0.6 —0.6 -12
v “ v v 46.6 48.2 46.6 +04 0.0 —-04
4 v 02 58.1 57.0 67.6 +11 +0.5 —0.6
d 45 50.6 60.1 59.6 —0.5 0.0 +0.5
. i o #: » 152 15.1 15.6 +0.1 —-04 —0.5
¥ April 16 13 54 4.4 4.0 438 +04 +06 +02
# o & ¥ 55 16.0 15.5 16.8 +0.5 —-0.8 —-13
W 19 12 42 = 56.2 574 — —_ —12
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B R #E #HR BW BH HW
4 A H B & B B B ® o 2
1983  April 19 12 48 19.8 187 — +11 — —
L4 4 22 12 48 084 08.0 089 +04 ~0.5 =09
Vs ” Vi v '] 28.0 28.3 — —0.38 = -
7 v 24 14 57 0.0 302 — -02 — —
7 v y LA BLY 5338 - —-18 — -
4 May 1 15 09 19.0 184 17.8 +0.6 +12 +0.6
v » v v ¥ 2L7 210 198 +0.7 +19 +1.2
v 4 4 ¥ L4 569 56.4 573 +05 —04 —09
Y ¥ U — 58.0 58.8 — — —08
v v 7 9 48 298 205 20.7 +08 +01 =02
v v 15 10 51 18.7 144 182 —0.7 +05 +12
4 July 11 14 34 55.6 55.6 -_ 0.0 — —
v Nov. 2 10 24 20.6 20.9 - —038 — —_
v v v 14 18 — 528 826 - — +02
4 v 9 15 84 — 51.2 53.2 — — —2.0
v v ¥ ¥ 45 — 512 522 - — —-10
4 4 23 156 05 36.7 35.9 35.6 +08 +1.2 +04
v Dec. 7 12 41 017 0L9 028 —0.2 —-09 —0.7
v ” 9 14 19 — 486 487 — - -0.1
193¢ Feb. 15 16 17 60.5 59.4 59.3 +11 +12 +0.1
” v v v a1 09.9 08.2 083 +17 +16 -01
4 v v 92 00.5 08.3 09.8 +12 +02 -1.0
” 4 23 12,0 116 128 +04 —-08 —-12
v 4 17 18 038 21.1 217 — —0.8 - —
€ ” v v 42.7 432 - -0.5 — -
LFEH CEOEZBRTRTEH LRD 3 LAKOERICE 5.
g — A B — 3 i — W
BF @R * 3 i BH| F # 7 Bg| &= #
E +16.2 24 +0.68 +11.8 18 +0.87 + 6.0 10 +0.60
0 3 2 0
£ — 88 16 —055 —10.0 12 —0.83 —20.5 28 —0.89
it + 74 43 +017 + 18 (4 +0.05 —145 33 —043

H—F)DCRTERBERCE LEHMC S WO RET T <ETH 5 5. RLILERTEMELORR

YRFL0hc kD 3. D EoEELEROBSERING.
RE3HEME, BE, RUHEZUHEEoMBICATE 1 DRALRTHRBICES.

G. Angenheister DOFfHfD 5D & HOYE bIRA EHBIROPT I E 3 PR c5# A HiZk 2 #kic
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Buns.

LB RN DK TS NOACHRNTORTHAWEET L. =EHEE2HBLT
OPFZERFE TR TITOEV LB

10. AEEARNETOER. LROPMECHER L AKTESI AN A ¥ —ADKGHTH
L7 b O TRAEHOEEZBAOTLYE ) N ICEE TS 2. IR RKRSL—FT 2EE
§h o0 B i B LK oM K TEAIES. b\ AREGRIC X O TIRERE b M8 LA
OEARM, BRI UHIIBLOBME KO T—RIC SN L —BOIH) ¥ 7z & F XA
YRCT 255, ZRHTCRG 2IRE)FR IS EOTECAROLE LR B LQRT 543N D
5.

KT ¥ icgk+ APl H-Variometer |k Lo#%ic f L A O AT FHRICFAA LEM
¥ RTERICKMREROTH 5. HORIFRIEBOENY AH cos pt KO THEBT 5 & ikl
B —E kb,

u=C.¢p.AH cos (pt—p3)
LAB. i v REEAEOFMEE Y boMRMET, C kel ¢ BRiaikEo EHE T B3
e RUSNHO B T- S0l Td 5. B_HARELD ¢ KW T T/, & ¢ LOBRERL
THBSDT, ToTe=1/10 fE2 X EDOMMBIFEAL 1 ICEET 2. BIS To=5 BLT5HL
i 2 @ To=50 Ll LMY b0 TRSSSRLT 54 01, &
$a N RO HOTRER—ETH 5. Kicfiid
% B KHWT 8=82r & T./T; LOBREED ¢
LTEFRT2LE=ME RS H=ZE T T0=5T,=25
Dy DKk e=8 THLT, fiil% 18, e=2 KL TR
A 06 B kB, ficsthoRBibds 25 PR EH
THLERGEINALOTREEROIOBLL Y =8 T
B# 18, e=2 TR 0.5 B
KDY, EZoDREIFRI L 3HE
DX 0.5 TH 5. BESEho
*r _ SMAS AL X b K & RAVLER * firARsE
R 75 BOoTITL . R2 SR D
T g, HORURHREOR)F bR DR
0 02 o4 06 08 10 12 14 16 I8 20 To 25D CZ oM 30 Bk
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