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Direct ion of Rapid Geomagnetic Changes at
Indian observatories
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. \ n"'TH .\( 'T. Th,' t " u l vr-c-tor-, ,·f r,q ,id j[ ' " 1lI 1..!1It> 1it' 11'1' -111 ,11JOIl '" .11 1h., Ill<l iau lll '~IlN i (' " "~(>r\·.l.
t"r it·". I,,,j lll I , ' III' -c-urt h IIr t lu- X -rt h ,ilr.> 1," :1 Till ' .li p "I t h ,· ~,· v..0'1" 1" - j , m.rvinuun ." T ' ivlIll,lr ll ll\
( -IIi J a llfl mi nim um il l .\Ii l.. ;! (1 :1 r . F.. ~ " _0', "f fU':.:::\ 'i n· ,Z . th r- no rt " r'" al Tri\",m<lrullI a w l
.\ nruHltJd. lin.II!,H p"illt to war.l-, till' , ill .I:If". 111" 111 wuh 1',l r k ill'O 'll'", Rud in\!.. for ,·",- lnl " 1•• •-rvur .. r i....
\\ hilr tl H' ,.n.lUt' i.. 11. ,t th c '·i ~..e at .\I il .;. " i:.:: rriti, a n .(." r , hi"'lin,lin:.r j .. v xmuine rl,

1. Introduction

Parkinson (19j~J I!lG:?) Il;\~ "tl1di"d rapid
vurin t ic ns of tilt' .!!eolllil!.!lldic th·ld uvt-t

int ervuls of le":-i than nil hour. :11 u uumher
of (J),~.~n"atoril''';IIl()st of which Wl'TI' si t ll.ltt-t1
in the tcmperu tv lati tudes llIul touml that
till' \"t't'tnr:o; rl'pre"('!H irur I 1/1 ' rapid
t1lllll ,!!('S (h .l\·.... '11l. I simila r thu-tunr ious)
in rln- 1Il 11~I ;t· ti< ' fidd t"lId to Ii,. fill or (,111 0;, '
to a plaUt! culled t lre pn' ft'nl'd "Iali l' . '1'1 11'
or iont utio u of this plane dill't·rs froru O lh'

Oh~t'I"\"H l ory I II 11 III I t 111'1' awl I ha I li t ('(libl i l l

ohspn·atori,...'1 it almost ill\·a r i.l hl.r tilts
upwa rds towll n l:-l tilt' Ilea1','...1 llPt,p ot-vn u.
Thi.. l"II' IWI11t' lUlII . i1('('lmlill.!! t el 1);tl'kills' lIl,
is clul' to t·I('('trtllllngllC'tie in.luction ill 1111'
wuu-rs of the O('I".\BS or the 11 l'pt~r P_11'1 of tit"
earth'.. mant ic' .

2. Met hod

Follow i ll ~ Parkinson, t lre 1";lpitl ,!!C'OHlilg
uot i« \"11 ria I ions M t he three lud iu11 1ll1l,!!lwt ic
nb""I"\'alOl'it,s M .\ Iiha!,!. A uuuumluiuuinu
and Trivaud ruur . ... it llntt',;l I'rm"lil'ally 011 t lu
SI'i1 con st , nrc :lIla l r~ t 'tl to fillli our th" uu'u n
dir.,(,tion and tilt .;r tlu' t1 iITl'rt'IWI' n,(·tor~ .

(1') Tltl' ~(,CllllllglIl·ti (' t1itfl'I"l'IlC'P ' "I'('tOI' i ..

dt-fint'll as the \"t't'lor t1ilf"rt'lIl'l ' hdwl'l 'lI
tht' tr"OlllllO"lIcti(' fit'ltl \"t·t'tOI"~ at tltt' IlPg-inn ing
1II1d"'lltl' t~lt l of I1U intt'f\'ill til' ti IIH: , Fill'
l'aell flu<'tllation thc' diff"l'(,I1<'" Yt'('tOI' J ~

srn. lt'tl fw m t lte D. 1/ aud 7. II la,1!:Jlt'tog1'illl1~

for "lIun l jntN'·al.... of t iull'. adopting thl'
lIsual conYt~ntion of E:lstC'rly IJt,('lillal ion,

Xort IH'd.'" Horizonta l COmpOIH'lIt and
I)OWIIWll t11 Vert h-n l COil iponou I llS posjt ive .
TIlt' din-etion of the difTt'r('IH'I' "('dor j"
dl'lt 'rluilll 'd It,\' t ill' a ngles 8 and rb where,
o i ~ t 11f" ;I1l~1t. mad l' by tho (lill't~I"('II( 'I ' vector
with the u pward vertica l ancl if, i... l ilt· uxi
III II I h all~I,· of I hr- vertjra l p hllH' (,ollta ining
l ilt, c1i ff.'n·llr!' vector 1 Ill 'l\~ lI n'l l from the
111;lg"lH'tie nort h ll irC'('tiol l t hrouuh r-nst .
t' nud r~ an' gin' lI hv t he following fon nulne

tun R-I( 11 r' 1 (II . Ii)' f z
1\ II I /i.- II

tan r/· = - -Ii mil - :U lll

where 1/: II and liZ ;]1',' in y :lIld ' f)

in minutes of .1I'C. II is t he an'filgl' valu e
of t ht' horizontal foree.

{Ii} The direetious of till' t1itf"l'( 'II('(' vr-r-torx
un- l"t' prl'~l'lItt'tl 011 polar diilgmllliol ~ I IOW Il

ill F i~~ , J. :!a. :!h :lI lfl :t rp is ill dl'gn'('~

meu-su n,d frmu till' IllitglH'1ie nort II d irect ion,
t1 is r,'pn'sl 'utl'tl a~ rnd ia l di:-5t :lIu'(' From tit"
.','lIt rr- gi,"pil hy r =r {I - ('0 " 0)1. wln-ro
( ' i.. ;1 e-on..t unt . For (';Icll stu t io n tW« 1

pol;lr di;l~ralll~ are tlrawn . 011(' ror ('llSl'~ of
Z po!'!ith't' HiltI tl li" oth('r for l'aS('~ of
h lwgilt in L I II tilt' polardin.gntm... for ("" ..(-':-1

of _ Z pnsil i\"(~ tlte r:Hli:d ~lista IH'I':'O frolll tilt'
(' ('ntrl ' 11ft' proportional to [l -('lt;(1T-8)it

(iii ) The nWilli d irt'ct ion of tlie t1ifTerC'IWt'
,·('('tors fOil lid fOI" I..'lwll of ti lt' (lh~('f\·ntoric :'O

i.. gi\'l'n ill Table I.
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