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OSCILLAIIONS OF' BX'TBRNAL ORIGIN AT' FITJANCAYO, I'ERTI

G. K. Rnngnrnjnnr, O. Veliz2 & B. R. ÂrorRl

'fhc long unintcrruptcd scrics ol'rnagnctic mcasurcmonts nlaclc at lluancayo closc
to tho dip cquator arc analysod to bring out salicnt fü:aturcs of sccuhr variation ancl
oscillations of cxtcrnal origin in tho ntagnctic clcnrcnts. lt is shown that thc sccu-
lar changc at Huancayo is largcly conr¡larablc to tho global ¡noclcls lor diffcrcnt
cpochs. Thc sccular jcrk in 1969-70, notccl ovcr Europc manifcsts nrorc prominantly
in thc vcrtical componcnt. Longcr pcriod oscillations of intcrnal origin arc iclontifiod
rvith cliflcrcnt pcriodicitics in I-1, Z ancl D. Solar cyclc pcriodicity'of I I ycars is not
clistinguishablc in thc dcparturos of thc annual mcan valucs fronr thc sccular trcnd,
Quasibicnnial signal is unanrbiguously noticcd with varinblc anr¡llitudcs during
thc cpoch undcr analysis. 'Ihc nrodcrn tcchniquc ol'singular spcctrum analysis is
applicd to thc data to show its sirnplc structurc in tcrms of annual, scml-annual and
l4-rnonth pcriodic compononts. Indicatrons of thc prcscncc of a l4-nronth signal
in H induccd by Chandlcr wobblc arc sccn,
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vARrAÇoES SI],CULARf,S E OSCTL^(rÖES DO CAMpO GEOMACNÉrlCO Up
ORIGEM EX'IERNA, EM HU^NC^YO, PEIIU - A lon¡ia c contlntta saqilêttcia de
maclida.r ma¡1nélictts c.fcluuclas am Huattcayo, pcrlo do aquador mct¡1nëlico, c (tn(t-
lisaclu aJìm da sa ohtcr./biçõcs ¡.lc variação se aúar c osciluçõa,s cla on¡¡cm c)ctcr,'ta
clo,s contponenles ma¡¡néticos. li dcntonstrctck) quc ct variuç[io sacttlar a¡n I-luancayo
t conpurával a mt¡dalo,; ¡¡kthuis pcrra parioclos di¡^titttos. O samhr salto mct¿4ne-
ttco cla l9ô9-1970, ohscn'a¿lo nct liuropct, rnani.fcslct-sc prapondt:rantamcnte ncr
contponcnla verlicttl. As oscilaçÕcs dc lott¡4o pcrlodo, cle origutt inlerna, são
rclcnli.fìcaclas com pcriocliciclade.r di./crcntes cm II, Z, c l). A pcrioclicidada do
cic'lo :;olar da onze dnos ,ttlo é parc'cptlvcl na:,- vurioçõcs do ajhstatne nlo ckx tulo-
tvs du:¡ nrcdius cutu¿tis, an, con puruçdo cttrn u le ndêncitt saculur. O :tinul quusibicnal
é c'laramanlc ohscrvado com am¡tlittult',s vuriclveis clurantc o intcrvalo cle lcmpo
clo analise. A moclerna lécnica dc ancllise dc cspcctrc stn¡gtlar c a¡tlicada aos
clado:¡ pürû tnoslr(tr l;uct c:;lntlura sitn¡tlcs, an, larmos dor- cotnponanlc.t pcriótli-
col; clc ,sai:;, doza c quulorzt fttcscs. A pra.rança clo ,'tnal clc t¡nlorzc mcs'e:; é
iclt'nli.fìcacla na componente II induztclu palu o.rciluçílo cla ('lhanclle r.
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ì0 (ieonlrprrtlr, \,lt,rltlì, irl Ilr¡;r¡rclrro

r N't'tìor)tJC't'toN

'l'lrc t:sl;tlllisl¡¡¡rc¡tl ol' Il(lonlalltìclie ()l)set \ ittot\ itl
l lt¡tutcln'o l)crrr 1l,i¡t, l:l'() l'S. l.orr¡¡,. 2tll".l0'lÌ) rlr l().Ì2
\\'its ol'grcitl tr¡ll)ortillìcc to llrc i()rros¡tltcric ¡rll\'srcrsls;rs rl

lctl to lhc cliscovcry ol'lhc rl;rrlutìc c(luitlorilrl clccl lo-jct

cuncnl llcll cc¡rlrctl oIcr tlìc dr¡l c<¡rrirtor.
'l'lrc locl¡tion ()l' llu¿ulcitlo rs si¡¡nilìcirnt f'¡.oll otlrcr

lx)irìls ol'\,ic\r'irlso 'l'lrc lorlcsl rrrir¡1nitr¡dc of'tolt¡l i¡llcnsitv
(lt) of'thc cítrtlì's nr;r¡¡rrclic fìcl<l occrrrs uvcr thc centrítl pitrt

of'Soulh Anrcric;r, lsoli¡tcs clf'zcro i¡rcli¡rirtiolr ( l) a¡tcl lcr.li-
c¿rl conlpo¡ìctìl (Z)(lcvii¡tc si¡inifìc;trrtll'fiorn thc ¡¡,co¡irirplric
u(luitlor irr tlrc rrcr¡1lrlxlrrllurtxl, A¡r¡rrr:tl cluulgc ln rlcclirurlro¡r
(D) is thc llrr¡ìcst rrr its licilritl'rvlrrlc clrlrngc in I rs trri¡tilllrl
n'rlh lltr¡¡csl ¡rosrtirc lrnrl nc¡¡,irlivc ir¡rlruirI nrtcs ol'clrlrn¡ic
sL:('rì olt cilltcr sir[: 1lìtrltlrritr & l.;rng,cl. l,)1)i) ll rrill.
tlrctcfbrc. bc rrrtcrcstirrg to slu(h irr rlcli¡il lllc sccullrr.lrcnrl
ir¡rtl sllortcr' ¡lcriorl oscilllrtiuns of thc lìckl contl)oncnls itl
llultrrclrlo lrrrrl lo conll)itrc llrc s;rnrc u.itlr tlrc f'citlrrrcs
otrscr vcrl clscu'lrcrc.

Sorrrc iril¡lurlilnt itspccl\ ol'llrc secrrll¡r \';triittion ilt lltc

¡lcorrIr¡¡,rrcl ic llclrl llrct
(i) thc gcorrrir¡¡tclrc.¡ctk lc¡lrtrlcrl itl scvc¡ltl l:rrro¡lcirrr

ollscrvlrlorir:s rlrrlirr¡¡ llrc l(Xr9-70 c¡loclt 1l,c lvlouçl ct.

irl.. l()l{2) rrurrrifcsts ;rs ;r cllurgc i¡¡ thc li¡rctrr. lrclrrl <lf'

tltc tcorrur¡',rrctic ñclrl ¡r¡rrl lr;rs br:crr knoruì lo où!t¡t ¡n
rl if'fcrcrrt rrrir¡¡rctic clcrncnls rlc¡lcnrlirr¡¡, on llrc
¡]co¡¡,rr¡rlrrc locltion tll' llrcr ollscrr'¡ttorv ((iolrn,kor' ¡t
Si¡rro¡rt ;r¡r. | 

()l{,)):

(ii) lorr¡icr ¡rcriorl vtrlurtions i¡r thc nrrrgc.l() to 9t) r'c'trs
ollsclvctl n illr cliffLrcrrt ltrrr¡llilrrrlcs in difìcrcrrt rc¡ltons:

¡trtrl

(iii) sollrr cyclc lrrrrl solirr rrut¡3rrctic o'clc contl)onc¡ìts \\'itlt
I I trnrl 2l yetrr ¡x:r'iotlicilr rr'lrosc ori¡1irr (irrtcrrurl or
crlc¡¡url) rs still o¡rcrr lo (ll¡cslton

ln lr rceelrl slt¡th'ol'tlrc sccrrllrrclrirrr¡Ìc ilt tlrc gcognr¡llrrc

locrtlio¡r ol'tlrc di¡r c(lr¡ittor, llirn¡¡,irrirjirn ( l()9.ltl) lirr¡rrtl th¡rt

lltc rrorllr soullì ¡ltigtÍtliu¡r ol'tlrc rli¡r cr¡rntor is rrrilri¡llrlovcr
Ilr¡ltrtc;rvo rvlrclcrì,.ì,iusl Ii" lo l5' firrtlrcr citsl, lltc s\\'intl
bclrlccrr l()-15 lncl l()90 tvirs si¡irriliclrnt.

'l'lrc 
¡lctlrrrir¡3rrctic liclcl of' c.rlcr rrirl ori¡iin ;tt ;ut

ollscn'¡tlor'\ closc lo thc rli¡l c(luíttot llso cshillits tlistlncl
ch;t¡';rctcristics likc lllrì slrotìll scnri-¡rrrrrrri¡l \,íu iltton llt
conlrírsl l0 llrt: rloltrirulrrcc tlf'llrc ¿t¡r¡rrrirl \iltiillioil itl lo\v

llt rt rrrlcs

I lrc lrrctrl lrrrrc rlc¡lcrrrlc¡rcc ol llrc strcn¡l,tlt ol'llrc;r¡r¡rrr¡l
lrnrl sr:ltri-irruntitl \';tri;tli()tìs of'tlrc rrut¡irrclic licltl itl c(luitto-

riill locittiotrs rvas rliscrrsscrl i¡r tlctlril bv lllurrgar,;r (l()70.
l()72 ) ¡r¡rrl lllrirr¡ltrvir ct íll. ( l,)71) A corn¡rrchcrrsrvc lcvicrv
ol'lIrcsc osciIll¡tiol rs rio\ ct I ltll ir II lirt rtr¡rlcs luls llccrr ¡rrcscrr tcrl

lrr ('rrnr¡rlrcll ( l1)tl1)¡

I rr lrdrlitirlrr lo tltc íìntìuitl lr¡rrl sc¡ni-¡trrrrultl r ¡rr t;rlrolrs.
Iotv l;tlllrrrlc llc()tlll,,nrli(: f ickl is knotlrr to cxlritrit othr.r

¡rctioclrcilrr:s lilic tlrc polc tidc si¡¡,n:rl or'('luurdlcr rvotrtrlc

of' l.I nrurrtlrs (ll;ro &. [ìirn¡larlr jlrrr. l 97tl ¡. t¡rlrsitrrcnnill
oscillrrtion (Srr¡lrrrrr l ()7(r. lìirrrg;rrirjirrr. l ()l{.i) l{;rsto¡¡i
( l')tt()) lurs slrorvrr tltitt lltc c<¡rrirloliitl clcctr().lcl ovcr l)crrr
is llttrclt slroltl',cr lltir¡r tlurt ovcr tllc Itrtlilrrr luttl Alì rctur

rc¡t,iorrs llrrl tlurl rrurnv iorrtlsllllcric ;urrl p,contitl.l,nctic

Icltrrrcs r¡r Ilrc llrrcc longrturlc scclors itrc nol rrrutrcdilttclv
conll)ít ritt)lc.

It is rrcll linou'lr llurt rrur¡¡nilrrrlcs of' tlrc clistrlrtxrncc
conrlx)ncnts lrt tlrf lcrc¡rl ficr¡trcrrcics lrrc errl¡¡¡rrectl rlrrr itr¡i

tltc tlln lirrrc, 'l lrcse vltru¡liolrs ¡rlso irrclr¡tlc lr corrr¡ltlrrcrrl of'

i¡rlcrni¡l oriqirr rrrrlrrcctl lty cxtc¡'rurl ct¡rrL.nls u,lrosc rrut¡¡ri-
Ir¡tlc is rkrnrirurrrllt rlccirlcrl [l' llrc loc¡rl lrrrrl rc¡iionltl 1tcolo¡ll
lrtrl sr¡ll-srrlfircc clccllicltl c<lnth¡cllvilt..

Irr tlrrs colllunicittton. \\'c ¡lcr,fìlrrrr ;tl crlurr¡stilc
;t¡utllsis of'lhc lorr¡1 scrrcs of'gcorntr¡iltctic clltl;r collcclcrl irl

llrurrrctrlo siltcc l9l2 lo strrrh lrollr llrc sccr¡lltr vtuiitlio¡r
f cltlurcs ir¡rrl oscilllttioil\ ()l lltc f ¡clrl tlrrc lo s()t¡t,ccs cslc¡.rIll
to lhc clrrllt.

'l'lrc blrsic rltrltr ulilist:tl lrc tltr trrc;¡¡r rrrorrtlrl\.\'itlucs
rlcr ivcrl f to¡n tlbscrr';rliorrs on lrll cl¡rys fìllrr l()12 lo l()l{l{

trt t,: l,l) os(II t.t.^'t'IoN ()tr I N't't,lRNA t, ()Rt(; I N

Sccr¡l:u' r'¡u'i¡rl iolr

Ânrrrr;tl nrcitrì r'llr¡cs ol'tlrc rrr;r¡irrclrr; clc¡nclrls lttc
rrtiliscrl to slr¡clr lhc sccrrl:u clurrr¡1cs irt I lruurclro rlrrrirr¡l

llrc ¡lcriorl lr)12 to l9t{lJ ll is r¡sulrll\ rcco¡nrrrcnrlcd to

¡lu lolrrr Ilrc tuurlr sl s u lllr loc;¡l ¡rr rrl¡r irÌlr t vlrlr¡cs r cslliclctl
to r¡rricl rltu's. trs ¡llosl of'thc lìcltl cllrn¡¡,cs ol'crlcrrrirl ori¡iirr
cor¡lrl llc sl¡lisf'trclolrlv cl¡rrrin;rlcrl ur lhci¡ cf'f'ccts
substrtnli¡rllt' rlirrtr¡rislrcrl (scc fìl¡ e.¡.r,. (ìrrbbirrs ñ
'lìllt¡llltsttlt. l()l{(r) Allclrcrl¡1c { l()7(r) fìlrl¡rl llurl l|c crtcr¡itl
sott¡cc cf l'cct clltt: lo sr¡liu itctivill is llcilcr lclctrlcrl irr ll
ir¡rrl Z ilrurr¡i¡l ntcíuts llÌ;t¡t ilr l) tJsclìrl irrsi¡llrt is ¡lossrblc
u'lrcrr tlltllt rlc¡ivcrl fìrrnr ollsclr;rliorrs orr ¿lll rl¡rys of'lllc
Icilr' itlc rrsctl . Slrrcc llrc ¡rrcsc:rrl lrrllrlt sis iìlltìs itl
clurltclcrizi ng llol lr sccrrl;rr ;urrl ol lrer osci I lltlolt si¡irr;rls.

llrc nrorrllrlr nlc;lns olllturrcrl liorrr lrll rllrvs tltrt;r rrctc
corrsitlcrcrl ill)l)rol)t tillc.

llt¡t.¡ltt lÌrtt.¡tlt't'nt tlt'|ìr:rtfi;tt',t, lï'l I ltIt. IlQ()



'lb rlclcrrttirtc lltc rrittr¡rc ol'thc srrroollr sccrrl¡rr trc¡rrl.

¡rçllnornirtls of irtcrcitsin¡¡ ordcr rvcrc fittccl lo tltc ¡rrrnurrl

¡tcin \'¡rlucs llv tlrc rtrclltocl ol'¡tro¡lrtgrttirr¡; lcrtsl s(llr¡trcs

Irdvocrttctl bl' (ìirrr¡¡i & Sh;tpiro (1971\.'l'hc bcst-iit

¡rolvnontirtls - rt crrtric lor I l. ir l)írriÌbolir fì¡r D ¡trtcl lt <¡rrirrlic

tor 7, - ¡ut(l lltc l)crccntírll,c virriirncc irccor¡rrtcd fbr bt,

srrccssivc ortlcrs ;trc givctt in 'lÌtblc l. 'l'lto fittcd curvcs

covcrirrg tltc c¡loclr rrrrrlcr arrnll'sis arc shorvn rn Fig. I D

clurngcs ¿rt Ilrr:ulcr¡\'o ¿rrc by lì¡r lhc snroothcst rvith ¡rlnrost

Ir lincrrr (lccrcírsc sincc 1922. ll loo slrorr,s sr¡rootlì lrcn(l

n'itlt ¿t lloirrt ol'r¡tflcxiorr nciìr lt)32; sincc lhcrr ll is

tlccrcrtsittg corttirtrror¡slv, I lorvcvcr. Z h¿rs ir sccrrl¿rr clr:rn¡3c

clr¿rr;tclcrtsctt br' :r nr¡rrcl rncrcnsc in tlrc inrtial pítrl Íuìd íur

l¡ndulí¡lor.\' sigrutl irr llrc lirtlcr.\,cirrs, 'l'his cx¡rllins rvlrr, :r

hig,lrcr orrlcr ¡roll,rrorni¿¡l tvas ncccssitry irr thc casc of thc

r crticrI conrpo¡lcnt. lìcsidrurls, dctcrrrrirrcd lrs dcpirrlrrrcs

lro¡rr thc snrootll sccul¿rr trcnrl. arc k¡rorvn to havc cyclic

corìrporìcrìts rvhiclt nurv llc tloth of irrlcr¡r¡¡l origirr lrvitlr
]0- lo tt()- t'cltr ¡lcriodicilics) or tlttc to solltr,,.t¡,,¡¡1, 1II
Ycârs) or sol¿rr rììírgncl¡c Írclivll.),(22 f,cirrs), Sr¡ch

¡lcriodicitics h¡n,c trcc¡r iclc¡rtiljctl ¿tl scvcrítl st¿rliorrs b,'r,

[ìhirrg,in,ir & Yircob ( l9()9) rvho found thtrt llrc sol¡rr ct,clc

rcsporìsc rn I I rvirs lirrgcr rlrrring, otkl cyclcs irrdicativc of i¡
22- rcitr r'¡¡ni¡liorr,

D

30.000

(i ñ l(rrrr¡lrl¡lrr. () Vclrz ,t ll lì' Alol¡ ìl

'fhblc ll'Ihhclu I

Lon g-lcrnr ¡rcriodicitics

'l'ltc <lcplrrlrrrcs of'tlrc obscrvcd Írrr¡rulll v¡rItrcs f'rorrr

llrc scculrr r trc¡rds lrrc slrorvn irr l;r9.2. In ¿rll thrcc
clcnronls. tlrc rcsidr¡¿rls shory ftrirl,ç' llrr¡¡c irrrr¡rlitrrrlc
rrnth¡l¿rtions, ln Dcclilurtion, orrc corrltl noticc ¿¡ long tcrrn
pcriodicilv of'¡rbor¡l (r0 to tl0 ycirrs rvith a rn;rxi¡nrr¡rr ncllr
l()35-40 and a rrrinirnutìì ncítr 1970-75. 'f his pcriodicit¡,
Iras bcc:n ollscrvcd irrrd irrral¡'scd in ¡irclt dctlril b,t, thc
lìrrssrlll scicntists (scc lor c.¡¡. l)clrova & Bt¡rl¿rtsk¿ry¿r,

l!)tl3). l.rrngcl ct ¿rl ( l 9t{(i) bclicvc th:rt tlrc (!0-yc¡¡r

¡rcriorl rcit'r,can bc ctipcclcd frorrr lursionll Ml'lD
vitlrations, lll clrsc of Z. thc clclrc corrrponc¡rl rvlllr a

ì0- r'citr ¡lcriodicity surnds oul. not ¡rcccss¿rrilv irs tl¡c
Ir¿rrrrrorric ol thc (r0- ],clrr vilrilrlio¡t, Thc rcsidr¡ul in ll. on

tltc othcr hlr¡rd. is conr¡rlcx rvith lto rvcll dcfi ncd
pcriodicitv thouglr lrvo disti¡rct nrirxinr¿r sc¡laratcd tr1'

¿tbot¡t.l() \,c¡rrs cor¡ld bc rroticcd. Tlris rcsult appc¿trs

drslrnctlt' <l¡flbrcnt f'rorn thosc sllorvn by []hlrr¡¿,lrva &
Vtcob ( 1970) for so'cr;rl othcr st¡rtions. Alldrcdgc (1977)

noticccl ir pcriodicily,closc to 25 t,clrrs in nrn¡¡nclic
obscrvrttorics' d;lt;r ;rnd collclr¡dcd thlrt it is oI intcrnrtl

origin drrc to its non-colìcrcncy in diffcrcnt rcg,iorrs Thc

itbsc¡rcc ol' arrì' rvcl I- dcl'incd osci I l¿¡t io¡rs irr t lrc vici¡rit.v

of'2() t'cars lcrttls srr¡lport to lhc vicrvs ol'Alldrcd¡¡c llltt
it is not a colrcrcnt glotxrl flrrctrurtion c¿rr¡scd bY cxtcrr¡¡tl

sorrrccs. (ìolovkor, (l9tl3) h¿rs atlributccl lon¡3 pcriotl

varirlions of rntcrrr¡¡l origin to locrrl axi-s1'rtìntctric soltrcc

rvith tlrc tnolions ¡lro¡la¡¡,ltin¡3 rtlorrg, thc corc st¡rl¡tcc froltl

a sirrglc poirrt,
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(;rìotìtitl-lncltc Vrri¡rlrolrs ¡rl I lttirrrc¡r\rr

Scculnr,icrk

Whclrcvcr a sr¡t1dcn clritrrgc irr tlrc slo¡lc ol'llrc sntooth
sccul¿tr \/¿lriíttion of thc ¡nitl3nctic ficld is tìoticc(!, it is tcnnctl
rt sccrrlirr \/¿triittiolì irrr¡rulsc or sirnplv ¿ts ¿t 'jcîk'. A signific:rrrt
sccular jcrk \vits nolicc(l nrost clcarh, irr llrc Dccli¡ll¡tion ol
nurny lÌrrropc¿u¡ obscr\,¿ttorics drrrin¡i l9(i() (Lc Mtrr¡cl cl

irl.. l1)tt2). Ciorrcs¡lorrtling cll¿ulgc in ll rv¿¡s sccn in North
Anrcricir rvlrilc Z \\'Íts í¡llcctcd ÍÌror¡nd thc sarnc l)criod ()\,cr

tltc Austrllasurn and Srbcrr¿rrt rcgions (Whirlcr, l9tt7).
Accorrlirrg to Wlurlcr. thc ¡nosl striking visrral cllccl is sccrr

ru,lrc¡t thc f rr st difl'crcnccs of'obscrvlllor.y ntc¿uts itrc plottcd.
'l\vo stnrrglrt linc sc¡inrcnts rr itlr rli['crc¡rt slopcs irrdic¿¡lc ¿r

¡rossiLrlc sccrrIlr int¡rrrlsc. Gubbins & 'lbnrli¡tso¡t ( 1986)

dctcctc(l si¡¡,ni fìc:rnt signlrt rrrcs of' tlrc gcouurgrrct rc sccrrl:rr

¡crk irr lhc Y corrr¡lr)¡tc¡rt ítl A¡lilr drrrirrg l97O ;r¡rrl ;rt

Ânrllcrlo, rlu ri rrg 1 972.'l'lrc.r' ir lso i ¡rdicatccl irrrot hcr.jcrk i rr

l hc rccorcl irr t lrc lrugirtrrin¡r, of l 
()Tll. llol l¡ llrc st¿rtions lrlc in

Ncrv Zclirrrrl in llrc sor¡tllc¡ tr lrcrrris¡lhcrc.

1922 1930 t9¿0 t950 1960 t9?0 l9B() l9B8

l'igurc 2 - l)c¡llrrturcs rll'ollscrlcd l¡r¡rr¡ll ¡rrclrr vtrlrrcs lionr
tltc sccrrlirr trclrd nrorlcls.

Fi7¡uru 2 - l itrittç'äc.t tt(),\ (tfit,\!(ttttttttlt¡:s tlu:; ttttltltu,t (ttntot,t

t¡h::t:rvtt¡ltt,l, L'lrt a()lttl)([tt\:ti() (t)ilt ttttttlclo,: tlt: It,ttlt)ttt'ttt
.\(!(:ul( tt

Sol¡rr rr clc r'¿rri¡tlions

ln trll thc llrrcc clclnclìls, thcrc is rro disccrrriblc
conìpotìcnl rvith a pcriodicitv of' ll r,c¿rrs. ll prcscrrt. this
corrkl lrc trcth rh¡c lo ir ¡tcnuinc shor I lcrrrr sccr¡llrr chlrn¡¡c or
i¡trhrccd b'r, solirr cyclc chiut¡i,cs i¡r tlrc crtcrnlrl ¡lrrt of'tlrc
gcorrt;rgnct ic flcld. l)cntor¡st rirlr n¡¡ tlurt solirr cl clc virriltiorr
i¡l II ¡¡l'lìtcsorr rr,¿rs ¡lr plursc o¡4lrlsilio¡¡ to thc srltslx)l c\clc.
Yrrkrrllkc ( I 9(i5) lllflillrrlcrl tlris to llrc cfl'ccl ol'tr¡r ilrcrc;rsc
of'rirr¡i currcnl irrtc¡rsitics trt sollrr t¡t¡tNl¡l¡ll¡¡l I lou,cvcr, llrtcr
ittr csli¡¡,irtiorrs rrsing rcgiorrirl ;rtrd ¡ilubitl cl;¡tir scls rcvcitlc(l
llri¡t sollrr cvclc conll)oncnls \,¿llic(l botlr s¡rlti;rlly lrrrrl

tcrn¡loritlll,¡rrrtl. rvhc:u l)rcscnl, \\,cr0 tìo[ ítl\vlt\s irnti-¡llrlsc
u'ith srrns¡rot cvclcs (l-ìhlrglrr,;r & Vrcob. l()70; l{i1,i¡¡. ¡r¡7.1.

ílrìd olhcrs). ¡lcrhn¡ls rrurr kirrg, r,irricrl contrillr¡lio¡rs fr.o¡rr

scvcr¿rl sourccs rvrllt irrcolrcrctìl l)hitscs [Ìrnlrr;rtin¡;
sc¡xrr;rlc11, llrc rcl¿rtivc strcn¡¡lhs of'thc solilr Ö,clc co¡trlx)ltctìt
rn tltc co¡rstitr¡cnls of'c\lcrn¿rl liclcls. c.g. Sr¡ lrnrl rirr¡3-crrncnt

rnlcnsil\, 1l)lt) ruodrrlation, Mr¡rll'& Arorir (1977) firrrrrrl
solrrr o'clc ¡rrorlrrllrliun irr Sq lrncl Dll' in lltrt lorv lltlitrrdcs
lo [)0 conrlxrrirlllc l¡l ilntplttt¡(lc brrt rrctrrlY rn ¡rhirsr:
ol)l)osrtion It is srr¡¡gcslcrl tlr¿rt llrc lrbscncc of'lhc Il- rclrr
oscilllltion irr lhc ¡.r,corntr¡3nctic lìcld:rt Ilrra¡tclvo is llrc rcsult

of' rrrrrtrurl clr¡tccllltion of' lltc lrvo cf'l'ccls lssociirtcrl rrilh
rirr¡¡ crrrrcill lrrrrl Sr¡ rlrrc l0 lllcir ¡lhirsc o¡l¡tositron.
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I,'igurc J - lrirst tliflcrcnccs of'otrscrvccl lurnr¡lrl ntc¿llt \'ítlllcs
of'llrc rutrgnclic clcntcnts, 'l'hc rllslrccl Ii¡rc is lì.cc-lr¿r¡rd

srn(Ðllring,

I;i1¡uru 3 - 1.)t.litn:tt(:u.¡' tttt,s ntltlitt.t tutu(tl,\ t¡h.u,n,tttltt:; th¡,t

L'otilpoJt(ttt(.t ttt(tett¿t¡((),t. .l.t'littltu.r lt'rtt.tt.¡tttht.t t'(tl)r(.\(lt-
I t t t tt t t t t¡ t t :; t l ut' ¡ : t tç' tlt t t h ts t l t t t l o,s t lì' ! r t t u l t t it l t t ti u,

'lil idc¡rtil'r, sccrrlirr lcrk lrt Ilrr¡urc;r\'<1. lhc f irst
diflcrcrtces of' llrc lrrutu;¡l rr¡c¿t¡r r'¿rlucs of' tlrc rrur¡irrctic
clctttcltls \\'çr0 contl)ulcrl ;rrr<l tlrcsc llc clc¡liclccl irr l;ig. .ì,

llrt't,sltt llnt.stlt'tt'rt tl( ( )r'rtfi.tit tt, l?tl l.l( I ). lt)t)(¡

Z

H



'l'hc sccrrlrtr irtt¡rttlsc tlf' l9(19 otlscrlcd ()\'cr ttìosl ollhc rrorld

¡s scclr ¿rlso ltt I hutttctt\,o bt¡t ¡lot cotìcttt'rctllly itt ¿tll tltc thrcc

elcrncrtts, It occttts c;trlicr ilr I I itttcl ltttct itt l) corrtpitrctl to

I rvhcrc tlrc slo¡lc cltirtrgc is lttosl tlisccr¡riblc.'l'ltcrc is Ilo

r¡rclicirtirlrr <ll'it.jctk ttcltr l1)7tl btrt tltcrc ls il l)rotnitìcrtl
n<liculot .jtrsl itf lcr lt)10 irr lxltlr Z ;ttttl l) Ciolovkor' &

Si¡rrorrvlrt ( |9¡19) ¿rutlt sctl (lirtlr fro¡lr -12 ollscn,ittorics :ttttl

fìlrrnrl thi¡l lhc histogntrtt ol'\'citts rvltclt irtllcsio¡ì \\'Íts scclt

rn thc slo¡rcs. ¡tcitkctl in I9-lt) itntl I9(i'). llt¡t lhc citrlicr.¡crk

\\'its ovor rnuclt srrìÍtllct gcogr;t¡lltic c\tcnt. Wc llclicvc llurt

tlrc sccrtlrtt .jcrk rroticccl ttt llruurc¿tt'o lrcitr l9l0 tttit\ bc

r(ìstriclc(l irr its rc¡¡iurrirl crlcnl irnrl tlrcrclìltc, \\'írs tìot sccn

rn c;rrlrcr ¿rrr¡rlYscs. Accordrng to (j;rvorct ct irl, ( l()tl(r) orrlv

orrc: or trvo.jcrks lrin'c occrrrctl in tlrc 20tlr ccnlutì'. l{csrtlts

f'r'orn I lr¡rtrrclYo llc corrsistc¡rt rvitlr lltis obscrvitliorrs,

(lorrr¡rarison ol' tl¡c ollscrvcrl ¡¡¡r¡rual ¡rtc¡¡¡t valr¡cs rrillt
l(ìllF'nrorlcls

S¡llrcriclrl h¡rlrrronic tS.ll. ) rrrodcls lìr thc rnlin l'rckl

f o¡ tl rf'f'crc¡rl c¡loclts lun c bccrt slrcit¡rtlittctl llr llrc

Irrlcnurlrt'rl;rI Âssrlcilrlrorr tlf (ìcorrurgrrctisrrr ltrrcl Âcrorrorrrv

llt' rrtcor'¡rontlirtlÌ;rll ltvlrilrt[llr: drrlrt, 'l'ltcl itrc ¡tort'itr';tilitlllc

:rs S.ll, cocll'icicrrts of'tlcgrcc lrnrl olclcr l()clllcrrl l)clirritivc
( ìconur¡lrrcl rc l{clcr crrcc l;icl(l ( l)( ;llli ) lìlr t lrc c¡l<lclts l 1).1 5.

195(). . . l98r). l()t{5 ¿rt¡tl trs l(ilìlr fìrt l()()() (scc lìlr

c.¡i l}rltlrrirr,t Llrrrgcl. lt)')l) 'l hu ;rrctlelirritc irr lltcscrrsc

llrirl no lìrrllrc¡ r'r'r'ision is lnlicrl):rlc(l lìlr llrcsc ctlcficrt:¡rls

cvcrt rl rrrorc tl;tllr lrcctlrtrc ltvlrl;tlrlc 'l lrc lcll'rcncc lìclrl

rrrrxlcl ¡1ivcs orrlr' ;t 111<lll:tl rc¡lrcsr:nJrtl iort ol'l ltc l.lco¡nir¡i¡lcl ic

liclrl rulrl cor¡ltl lccor¡rrt lilr orrlv vc:rt' lorr¡', rr';n'c:lc:rr¡',llr

;rrrorurlics. irs rlictrtcrl lrl tlrc lri¡ilrcsl rlc¡ircc (circrrrnfcrcrrcc

of'thc c¡rrtlr/rr.) l{cgrorurl rlisclc¡lrrncics iu(ì c\l)c:clc(l to cnrcr-

rlc rlltcrt otlscrvcrl ¡uuurirl tttclrrr vllr¡cs rtrc cont¡lrtrccl rlillt
tlrc rtrorlcl-rlclrlccl r;rlrrcs Srrch oont¡lirrisotr ol' tl¡rt;r l'rorrr
'Icolrlrrrcltrt ollscrlltlolv rrr (lcttlntl Mcxrco u;¡s c¡ttrrctl or¡l

llr IJlrrrtii¡ lirrccrr¡',rrrrclrr & ('irrrr¡los - lirrri<¡rrcz ( l')9j),'l'lrc
irl)l)irrcnl goorl collclltl iort llctrlccrt l(ilìl; tlcrivcrl-r';rlrrcs

llctrvccrr l()15 ltrrrl l()(X) rtrrrl llrc otlscrlctl l¡trrr¡lrl ¡¡rclur

r':tlrrcs rvrts rrtlrcrrtivr: ol lclt lorl sccrrllrr \'íu iitlion rtrrorrutly

rrr llurl rc¡iiorr,

lrr lrig I rut' slrorr'¡r llrc tlifì'crcncc bctrvccn obsclvctl

rrrrrl ¡uorlcl-ll;rserl;¡rutr¡rtl Ittcln rlrlucsol'lltrr lltlcc rrur¡irrclic

clcnrcrrls lbr thc ycl¡rs l()J5 lo l9()0, c\cr\'.5 \'crrrs irllirrl.

I)trl:r lìlr |()()0 \\;ts trrtm¡lol;rlc:tl firlrrr tltc ollsrrrvcrl sccrrlrrr

lrcrrrl rliscrrssrrrl cltrl¡cr ll is sccrt tltltt ll ¡tttrl l) ltlrvc rvcll -

rlcfirrcrl sccrrlrr lrtriltlrott;ttottutlics of s¡¡ttil;tr tt:tlrrrc rvtllt rt

ti K l(rrrr¡.lrrrrrjrrn, () V:liz ,t ll lt Âror¡r Ll

ttotlrtrlc clccrcirsc in tlrc cliscrc¡lt¡rro, bctrvccn obscrvtrliorrs

¿rnd nlodcl flcld tou'ltrds thc l¿rtcr c¡lochs lror c¿rch c¡roch.

tlrc tlcpirrtrrrcs llrc¡¡rsclt'cs irrc not too lirrgc to bc tcr¡¡rcrl

slrictlt, as'lnorrurlorrs'. I t is lcrnpt ing to irscribc Ihc obscrvcd

dcprrrlrrrc i¡¡ thc c¿rrlicrrcars lo lcss pcrlcct ollscn.irl¡olrs llr
corìllitsl tt'r tIrc. sccr¡1il ;rrrorrlrlorrs clrirngc in tlrc lrorizorrtltl

¡llirrrc, thc t,crlicll co¡rl)o¡rc¡ìt shorvs lr pirnrlrolic trurd [or

lhc rliflcrcncc ficld n,¡tlr lr nclrr ¡rcrf ccl rrrirtch lot tlrc crlrrc¡rt

c¡xlch, (lhirn¡3cs in thc obscn,crl lrn¡ru¿rl nrcllrr llrh¡cs corrlcl

bc rrttribr¡tcd to thc rurtr¡¡c olllrc nrc¡urdcrirr¡_¡, tli¡t crlrr;rtor irr

llrc vicirritv oI llr¡ancnvo (lìnnglrl.jlrn. l99.lb) As

nrcrrliorrctl c:rrlicr. tlrc locirl clr¡rri¡ctcrislics of'lhc ¡¡,cognr¡llric

loc¿rtro¡r ol thc tlr¡r c(¡ritlor ¿rs dcrrvctl f roln lClìll rs rvirlcl,r'

clill'crcrrt ovcr ¡r linritctl Ion¡¡ilrrrlc zolrc irr this pirrt of'tlrc
rvorl<1.
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l.'igurr'{ - l)c¡rrrtrrrcs ol tlrc obscrvcrl it¡lrultl rncrur r';rlr¡cs

(cvc:rr'5 \'cirrs ¿rl)ir¡t) lio¡tr tlrc vitlucs (lcrivctl fiorrr s¡llrcricrrl

Iunntottic nr()dcls lìlr llrc c¡loclrs 1915, 19,i0. . . l()()0.

l"i¡¡uru 'l - litrittl'r'tt's ttrts rtlìttlttrttr'nl()t (l(tt ttti'tlitt.s (ttttt(t¡\

ub,:t't'\'urlu,t tt t rtrltt .t r¡lro,*, (nr ( ()rttl)(tt'u\'llt) ( ()rtt yttl()t'(.\

tltrtvtttltt.r tlt tttt,tlalo.t lntnnt)tttr:o-r':;fìirir tt.t, ltttt'tt o ltttt'í¡t-
tltt tle lI)l.i- ll()0.

Irr lllo¡rrl lcrrrrs. l(ilìlr nro(lLìls itl)l)citr lo bc vc:rt ¡',ootl

corrr¡rrorrrisc lo obscn'rrlrorts si¡tcc l()l{0 lìlr ;tll llrc llrrec

clcrrrcrrls lì,csr¡lls rrrul corrclr¡siort ol'stnulrtt It:tlr¡r'c rlclc llso

llcr i.rltt llnt.ttlt'n'tt tlt' ( itrtlistt rt. 1,,1 I l¡ | 1, I t)t)h



l,¡

rlclrvcrl lilr Norllr Atttcric;ut corrli¡rc¡rt ll.y I)l¡rrsolt & Ngr'¡ll
( l()l{.1) rn(l fi)r Wcst Afì'ic¡r try V¡sslrl ( l9tt7)

t,'tEl,D os(:tt,t,A't'toNS ot,' UX't't,ltìNAt,
oRr(;tN

Qr¡¡tsi-hicnni¿rl osc ill¡rtir¡¡¡

'l'lrc ¡tlcscncc of'ít stro¡tg si¡irrlrl rr itlr ir r¡rutsi-¡tcriodicitl
of'l\\'o \c¿trs tcr¡rrcrl Qrursi llicnrrrll Oscilllrtiolt lQlX)) irr

strrtosl)hcric l)lr;t¡nctcrs likc zolutl u irxl. lcru¡rcr.ittrtrc. totill
ozonc clc. is u'cll krrurrrr,'l'lrcrc lutvc;llso l¡ccrr ir fcrv

itllcntl)ts lo rlclccl lhc ¡lrcscncc ol llris sigrrirl ilr tlrc
¡lc()nritßnclrc fìckl. Yrcoll & lìhlrrgtn,ir ( l9(ilì). fìonr s¡lcctr;rl

íurith'sis ol'lorr¡¡, scncs of nìíUl,tìctic ll corrr¡roncnt lt Âlitxr¡¡
i¡rl¡rtlilslron'crl tlurt Ilrc(.)lÌ()sr¡irurl rs¡rlc¡rlrtt,rrrllrcr¡rrict
tl¡rv hckl lrrrcl rls sorlr(rc corrld rrcll llc tlrc Sr¡¡t, Â¡lplling
llirntl-¡t;rss rlrgitll lrllcrs. lìirjirr:ro & Joscph ( I 97 I ) isol¿¡lctl

tltc (.)liO in Il;rt st¿rtro¡rs u'cll sc¡nnrtcd irr lorr¡litrrrlc lo slrorv

tltc clc¡rcrulcrrcc ol' its ;rntplitrrclc orr l lrc stirtion's loclliolr

^l 
(JllO ¡rcriorlicily Srr¡iirrr;r & l)oros llqll') slrou,ctl closc

corrcl;rlrorr [lclrvccrr tlrc solt¡l ;¡e livilv ilrrliccs l¡rrl lltc
¡l,conlit¡ln(:t lc rlist rr lllttlrcc Iiclrl,

'lir irlc¡rlif\'tlrc tinrc \'ítriltlrons in tlrc (.)lX) sr¡3rurl lrt

I lr¡lt¡tcitt'o rrsirr¡i rrrctlt ruonllrlv virlucs dcrivctl lio¡rr lrll tlt¡r's.

rr brrnrl-11:rss rli¡iillrl lìltcl rvltlr rrnit tcslx)nsc lilr 2 l r .l rnonths

n'¿ts rrscrl. lror urrlrrcrli:rlc corrr¡lirrisorr. tlrc colrcs¡rurrrlirr¡i I I

clltl lì'onr Âlibir¡¡ ( lt{'N.72'lr) i¡r ll¡tli¡r illrrl tlrc sunspot

ltrrnrbcr scrics irrc lrlso ¡lrtlccsscrl si¡r¡il¡trly. I'lrc lirlrc
crrolrrtiorrs of' tlrc (_)lìO si¡irurl rrr tlrc filrtr l)i¡riltìclct.s iuc
sltorvn irr l;i¡i.5.

liol Ilrut¡rc;rlo. thc si¡.¡rral is strorrgcl irr II lluut in Z
'l'lrc irrrr¡rlilrrrlc ol'tlrc si¿irurl irp¡lcars nto(lr¡litlc(l trrrl rrol

vcr),systcntittrc;rlh'so that it is cliflìcrrlt to citlcillittc lltc
rrrotlrrlltlrng f'r'cr¡rrcnc\'. illrrl, 'l lrc llrrgcsl si¡i,rritls ítrc sccn

bcftlri: I().ì(). nclrr'1915, t¡¡rtl lrftcr I9l{0 lvlr¡clr r:irrlicr.
Stlcq' & Wcstcoil (19ó2) rlid rrot f ilrrl arty si¡.¡,nir I

corrcs¡ronrlrn¡l to QllO ¡rl llr¡;¡rrcin,o in tlrc s¡lcclrrrru of'll
lor thc c¡loch 1922-19-l 5 At lìrst sr¡1ht rt is srrr.¡rr.isirr¡1

lltitt rr ltilc llrc ¡lrcscrrt lur¡rllris slto\\'s sttotUl (llX) irrorrrrtl
It) l() lr¡trl l').15. thc sl)cctríll tr¡r¡rroitch d¡rl ¡rot isollrtc ello
rrt rrl¡rrosl concr¡frcnl (l;ìlit \cls '['lris it¡l¡xtrcill crlrrlrirrlictiorr
¡s llttritlrtcrl to tlrc ¡lhirsc r';lrr;tllilitl ol'QIIO itn(l thc quílst
pcriodic rurtr¡rc of'tlrc tliflcrcnt c¡loclrs, 'l hc si¡ìrurl strcn¡¡,lh

rs tl ilutcd in s¡lcctrirl ir ¡r¡rrolrclr rvlrcrc itvcritgc
lel)tcscnl:tlirtrr is ¡lrovirlcrl bt,thc ¡rcirk vlrlrrc ur lhc
lì cr¡rrctrcv rlo¡rriti rr

( ir'or¡t,tl|rclrt Vrr¡;rllolt:; trl I lrltrtt::rto
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l'igr¡r'c 5 - 'l'i¡rrc urri¡tli<ltrs of'btrrrrl¡lrss frltcrcrl (2.1 I .l

rttrrrtllrs)rltrl¡r olll. /,¡tl lrrir¡rc¿rlo. Ilitt Alitxr¡¡ iurrl srrns¡lot

rru rrrtrcr. lìz lor r¡rrltsr -llicrr ¡l itr l osci l ltrt i<ln

l;i¡¡uru 5 - Iitrirtl'ìtt.t lt'ntlr()r(1.r rlp.,; tltttl¡.t.lillrrttltt.s ¡).1 , J
ttta,tc,t) tht.tt't¡ntlr()tt(ttl(.\'llt/.,t,t¡tllttttttt:0.ttt; llt'ttt.llthttg,
c llz (ttittttct'() (l( ntutt(ltu,r st¡lttn .¡') l,ut.tt u o:;r,tltt1:titt
(lu(t.\'th¡(n(tl.

It is rrotuvurtlrl thlt rvlrilc tlrc iul¿tlysis of' Stlcq &.

Wcstcoll lu¡tl fhilcrl lo rcs()lvc tlrc sr¡¡nlrl ;rl lluit¡rc¿no. tlrc

l)citk ít¡¡ìl)lituclcs frlr (lllO rr,crc lilr¡lrtl to trc rvcll lrbovc thc
cortlirtur¡nr in tltc spccttir of'Â¡rilr itnd Alitxrg. Or¡r rcsrrlls.

b;tscrl on l lorr¡-icr scrics ol cllttlr. corrfjr¡rì tltittlt tlrc QlSo
tlrrcs csisl i¡t c(lull()riÍtl lrrrtl lou lutitrrclc slittio¡rs llrrl filr nlosl

¡rirrl of'thc lrrnc-s¡lirn. thc sirr¡¡trls ;rt lrvo s.itlcll scl)ilntlc(l
slitlrons itrç noI coltcrcrrl.'l'lrcsc irrc co¡rsistcnt r|itlr llrc
ol)scr\'írtions of Stircct,& Wcstcolt (I(X,2) tvlrt¡ ¡ullctl tlull
tvltilc {.)l3O's fìrrctuirtions trrc ¡rcriorlic in ¡r¡rlrrrc. lho, lc¡rrl

lo bc r;rnrlorrrll cxcilcrl |'r¡rllrc:r. s¡ncc ntost of'tlrc si¡¡,rrirls irt

both thc sl;tlto¡ts rlo nol slrorv or,crlrll colrcrcncc rvith Qll()
trt srrrrs¡rol rrr¡ltrllcls. il c;¡lr llc srtnrrisc'rl llurt soltrr itcti\ilv

l'lt'¡'t.tttt lirtt,sìlt'tt tt tlt' ( ìt'ttfi:t, 1, Il,l ! ¡¡ 1 t, ¡ r.¡11¡,



(ì K. ll.irr¡rlrirjrrrr. () Vcliz ñ ll lì Aror¡t l5

(locs ¡l()t Ílpl)cilr lo llc ¡t solc clltlsc li)r tltc obscn'ctl Qt]O ilt

I I lrt los'itltd ccltllltori:tl l¿ttittrtlcs.

.lrrsl rccc¡tllr it ltl¡s trcc¡l sho$lt (olsc¡t' l()()-l) llutl tltc

QllO in gcotttitgnctic ficlcl corrlcl bc ilttrit)tltc(l to tllc corrplin¡3

l)roccsscs ltclrvccrt rlridcllc lltltlospllclc ;tttd tltc ionos¡lltcrc

so tlr¿rt llrc slrortg ()lìO ilt slrillosphcric lrciglrts clt¡l lc:tvc it

rrrclsrrr;tblc si¡gtutl :tt ionos¡tltcric lrciglrts. lltllis is so. tlìc

si¡:rutl slrottltl bc strottgcr itt lltc qttict tlirl'liclcl tlurlr ill thc

tlistrrrbiutcc ñcld 'flris ncctls to t¡c t'criliccl.

Ârutr¡¡¡1. scnri-¡tnnt¡¡¡l rtlttl ¡tttlc-t itlc tt¡ gn¡llu rc

As rtolcd clttlicr. irr ittltlitiorr to lltu solitrclclc lrrrd Qlì().

tlrc lorv littitutlc Bco¡u¡tgllctic iicld is k¡toutt to cxltitlit

ilrrrrt¡¡¡1, scttti-:tlttttlltl. l-l-ttrtl¡rllt ¡lolc-titlc illì(l olhcr sllort-

l)criod vlriirtiorts. It lt:ts llcctl rcccttlll' rccol]lìi/cd lhitt if'¡t

clllrr b¡¡sc cxhittits ttrttlli¡llc lirttc scltlcs ilt its vltri¡tbilitr. thc

tccltrtiqtrc of' Sirr¡¡,trl;tt Vtlt¡c I)cco¡tll)ositlolì or Sirt¡lttlitr

Spcct ntl Aru¡ lt sis (SSÂ ) c¡rn lrc sttccssfìll lv lrp¡rliccl lo dctcct

thcnr (lìq'rrrcnt ðt.lotcskog. l99l), V¡trrtltrd & Cjltil (l9tl())

hin'c highli¡¡lttcd lton' SSA ¡lrovitlcs qttltrrlilltlivc ltttcl

r¡rutlitrttivc irrlilr¡tu¡liolt ltlnttt tltc: tlclcrrttilrislic lllì(l stochilsllc

¡rrrts irt rt tilttc scrics. Itt llricl. llrc ¡rtclhotl collslsls ()l

cnrtrcrldrtt¡l lltc lrtttc sclics itì il M'(lilllclìsiortltl sttbs¡rltcc

llv tlking. ls strttc vcctors, tltc cottscctlti\'ç sc(lllcllccs

x(r),x(2)....... ... ...........\(N4)
x(2).x(l) x(Mrl)

N(N_tvf I l) x(N)
irrrtl lìrtrlitrg tltc crgcrt \'¿tlt¡cs iltl(l clSclì r'cctors ol' lltc

corrcl;ttio¡t ttt¡rtr¡\ gctlcr¡ttctl fìottt tltis IriticcltltI' rluttrix 'l'ltc

¡rrrrtci¡lirl conllx)ttcttts or ilrtlryitltl¡ll ttttltlcs itlc lltc:lt ollllti¡tctl

l)\ trc;ìtinll tltc ci¡icrt lcclors lts lìltcrs o¡rclitling olt lltc liltlc

scrics. 'l'ltc:r', ilr litct. rcl''lcsclll lltc ¡lrojccliorrs ol'thc oti¡li-

nlrl tirrrc scrics rtlortg lltc ¡tcrv ollllollolìÍll tlircliolts
(lclcnturtc(l bt thc si¡¡,rrifìcitttt ¡rr irrci¡l;rl r cctots. 'l'ltc

r(lviullirllc ol'tltis ¡ttcthotl is thirl tlcs¡lilc thr: ¡trbilr¡¡ry sizc of

tlrc cnrtrcclclilUl sl)ítcc (M), o¡rlv tlrc f irst lctr ci¡3ctt t'rtlttcs

si¡irtifìcltrrllt'colìtril)tttc to tllç lolill vrtri:tbililt'so llllll llìc
tinrc sclrcs c¿¡tt hc tlccotttposccl itt lcrttts of'r'crl fcrl

significitttl c()ntl)otìclìt litriÍttiotls lf'thcrc is lt rvcll-clcñltctl

si¡rr¡soitkll flttcluitlrtl¡t irt tltc trlttc scricrs. it tlt¿tttilcsls lts lt

¡lltir of'cigurr vcctors ilt csi¡ct ¡rltitsc t¡ttltclrittt¡rc. Â \'cr\ tlicc

i l hrstrilt ivc cxltttt¡rlc luts.itrsl ltuctr ¡rrovltlctl lrv Sclt lcsr ltgcr

& Ilir¡rurnkrrtlv ( I 9-l-l) rvlto itlclrtil'icd lt¡t oscillittirl¡r of'(i5 -

70 tc¿rrs irr thc ¡¡lobll cltttt¡ttc s\'lilcllì rtstttg lhrs potvcrfirl

rrrct ltorlologt

lrt tlris scction. \vc rcl)orl ¿tbottt tltc rcsttlls ol:tpplYirl¡i

tltc ¡rrcthotl of'singttlitr Vtlt¡c Dccoln¡rosiliort lo tltc Inc¿tn

rttolttltlr' \'ltluc (lílttt oi ll lrt llt¡tt¡tcaYtr bcttvcctt l()22 ltlld

l9l{tt. As tltc clrttrt scrics is kttou'n to llc lt conltrilt¿tlio¡t ol
llotlt lorv itrtd lrr¡¡,lt lì'cqucttcl,cottìl)otìctìts. tltc ti¡¡tc scrics

u¡ts f-irsl dclrcttclccl rvitlr l digit:tl high ¡lltss liltcr rvith rrnit

rcsl)oils0 I'or pcriocls ll{ rttotttlts rtnd lcss, liitrlicr ílll¿lh'sis

{t3lrarglrn ct ¿rl, lt)7ì¡hls clc¿trh'sltou,tt tlutt thc Illo¡tlhll'

vllucs (lcrivcd ltottt ltll dnt's sltotv tltc ltrflt¡cttcc o[ tltc
clistrrrblrrcc fickl rrr tltc scltli-;¡tttttu¡l ltttcl íttìntllll \'¿lrri¡llotls

rvhiclr rrrir¡rrlcsls írs ol sccortd:try itn¡rortitttcc tlttrittg llttc

evcnirr¡¿ or rtrglrt ltotrrs, 'l'lrc tlltt'titttc fìcld in tltc cqttltloriitl

r ,;gion is litrgclr ol iortosplrcric origr tt itttcl is st rtlltgc r clttritt¡¡

r¡rricl clrtvs. As trc cotrltl ¡tol ltitvc ílcccss to thc corrcs¡rontlirt¡1

nlo¡lthl\' (lirt¡t rcslltctctl to qttict clltvs. rvc cottsitlcr ¿t¡t

:r l lcnrírlc tttcl ltotl lirr isolltt i ng thc tlistt¡rbit rtcc coltll)otlclìt

in tlrc ti¡trc scrics ttscd. lfor tltis l)ttrposc lt rcgrcssiort llllilh'sis

\\írs l)crfi)nlrctl rvith lhc tttolltltly ll tlttt¿t ¿lrltl lltc irlclcx Alt

of' ¡lcortut¡¡ttctic ltctivitr' (Mi¡]ltrrcl. l9tlO) rvlliclt rcl)rcsclll

globll gcorrut¡¡rrclie ltclivity lcvcl ovcr i¡¡ttl itbovc tltc

irrrrllicrtl (¡lrct clttl co¡ttlitio¡rs,'l'ltc rcgrcssitltt cocfliciclrt is

llrcrr r¡scd ¿rs ¿t ¡tor¡tt¡¡lt¿lltiott f"ltctor to lropcfìrlll ct¡ttltlizc

tltc: cllcr;l ol'tlislt¡ltrlt¡lcc ill lhc tlltlit itttd tttltkr.: tllctlr

rcprcsc¡rtltrvc of't¡trict tlltl f iclcl o¡tlr'.

l;rlt lltc sittgrtlitr sl)cctrt¡¡tì rtttltlt'sts lt vtcrvitt¡3 u ilttlotv

of'M - .19 rvl¡s cltosctt l¡l'lcr scvcritl lrrltls 'l'ltc sitr¡lttlitr

sl)cutlunt (st¡ttltrc root ol'thc individtritl cigcrt \'¡llllcs)

cxlritlils ¿r rroisc lloor ttct'otttl Nl " l2 ()I so.'l'lìc rcsttltirt¡1

scvcn cillcrì \'(:ctors (l:V) ilt clcscc¡ttl itr¡.i ortlcr of

irrr¡rorlirrtcc rtrc sltotr n irt Iri¡i (i, 'l'lrc pcrccttlit¡lcofvltrilttrcc

irccourìtc(l lor br tltc r¡ttlivrdtt¡tl lttotlcs ilrc rcsl)cclivch'

10.2. I0 0.9 :ì. 9.2. -1..1..1.I uncl2.tl 'l'hc l'irsl tlttc'c ¡lltirs
ol'cigcrr lcctors irrc ilr ¡tcrtr ¡tlutsc qtrltclrittttrc ltttllcitltttg

lhirl lhu' Icl)rcscnt rvcll tlcf illctl osctll¡tliorts of'thc licltl.

lrrorrr tlrc ¡ìunìl)cr ol'crclcs cottrl)lclctl ovcr Iltc crrrlrccltlilt¡¡

s¡nec it is clcrtr llutt lltc firsl ¡titir rcl)rcsclìls sctlli-:llllltlill,

tlrc scco¡ttl ¡litir tltc ¡uutt¡l¡l lltttl tltc tlrirtl pitir lr likclv ll
nronlll silllirl 'l'hc dlttlt corrcspotttlirr¡i to llrc .5tlt ttlodc,

N,lìrÌrì sl)cçlritllv rt¡r;tllscd rcvcttlctl lltc ¡lrcscttcc ol'lt ttcitr

lJ -nxlrttlt ¡lcriodicitt'. Vtcob &. llltltrgltvrt ( I 9{rtt) itlso filt¡¡ttl

such Íuì unc.\l)cctc(l ¡lcriotlicitv in Alibl¡1 ll lltlt cotrltl rtot

inrlic;rlc tltc likcll cltt¡stttivc lttccltitttisttt. Iìlto & lìitrt¡i;tritiilrt
( I 97tì) l¡rlcr srrccccdccl ilt ptccisc isolittitllt ol'thc polc tidc

si¡3nirl 1.122 cllu's). closc to tlrc lìr¡clrlltliolt i¡t llrc lcngt h ol'

lltc tlin'tlt¡c lo ('lt;rrttllcr's uobblc, Sirrg,rrlltr spcctrttttl tll'

llrut¡tcitlo ll ficltl rnclic¡ttcs tlri¡t it rs fìrirh'silrr¡rlc itr its

slnrclr¡rc rlillt sttott¡¡ scltti-il¡t¡ttl¡ll 120'2, r'ltt iltrtcc) lt¡rtl

/?¡'t'r.r'/¡t /il'¡r,u/r't¡'tt tlt'(irttlittcrt, lltl I lt I t, l90b



ì(, (it,ltt.r¡tttr'ltt V¡rr;rlron:, irl I Itt¡lrclrto

o

illìnuítl ( ll{rl,í¡ crtrrr¡rotìc¡tts rvitlr tltc polc ticlc signill lrlso
bcirr¡¡, rlctcctablc.

o2

lrig. 7 givcs thc clcr¡rorh¡llttcs. \vitlì thc to¡l ll¡rcc cr¡r.r,cs

corrcsl)ondiltg lo tlìc dclrrorhll¿rlcs obl¡rir¡ctl lrorrr lhc ori¡.ii_
¡r:tl lillcrc(l lirrrc sc¡ics, \\,ltcrcits llte llottolrr c'rr'cs 

'csr¡lflro¡' rhc scrics .or¡rrirlizccl fìrr llrc rlistt¡r'[lrrrrcc cfrcct. r)'c

6-mon, (Ampl.)
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l'igurr 6 - t irst sct,cn [:,i¡tcn \/cclors rcsrrltirrg lìrl¡¡¡ tlrc sirr-

¡lrrlttr s¡rcclnrnr lrrtrll,sis of lhlllrrc:lryo (rrronlhly \/itlr¡cs olt
¡tll rl¿¡r,s) Nolc llrc ¡tlursc qrrirrlr;rtrrrc in thc lirst,ì ¡xrirs of'
ci¡¡crt 

"'cclors. 
i nrlic;rl ir,c of' str orr¡3 osci l lt¡lor.y sigrurls rvitlr

ti, l2 irnrl l.l nrontlr ¡lcriodicitics,

I,'itr¡nru ó - l)ritncirt¡.t ,rttl: ulkl,Ltl()rc.\ ()hl¡(lo,t tla tutålisc
tlc r,t:ltuclnt.titt.qulttr ¿:ttt Iluottt:tryt ¡r'tktn:,s tttett.tui.t lotlt¡,r

,s ttitt.t'). Notur u t¡tttulrtttttru rlt:.fit.rt: tto.r pt.ttttttint,r lrtt,t ¡tttrt:.t,
th¡s ,u!t¡t'tt!t¡t'(.t, (lu.' intlit:tt ¡t .f orli: ,tittal ost:ila!órit¡ t.t¡ttt

¡vrirttIicitItttIt,,r ¿/r, .rr,l,r,, rhryc r qttn!ot,:(t tt,c,\(,r.

Irr ir rcccnl Íuìal],sis c¿¡rriccl orrt lly R:rngirra j;rrr ( l99J:r).
il rr';rs shorr,¡r lh¡rt llro lilnc vlrri¡rtiorr i¡r thc lrrrr¡llitrulc of
signilicrrnl si¡',nnl in ir rirrrc sclics ol lruli¿rrr rììorìsoorr r¿rinlirll
rv;rs cxaclly rrrirlchirrg rvillr thc slultc dcri\rc(l ljo¡l¡ thc
lcchniqrrc ol contplcx dcnrothrl¿rtron (scc llanks, I975, lor
dct;rils) 'l'hc r¡rost salrc¡rl itspccl of'tl¡c corn¡tlcx
rlcrrrodrrll¡liorr is thlrt is rcprcsctìls llrc slorv ítnd sn¡ootlì
vírriírlior oI both rhc irrnplirrrdc ir'tl ¡rhasc rll'thc ccnrr¡rl
f'rcqtrcnc.l' clroscn l'or dcr¡¡odrrl¿rtion. colcring thc cpoch.

llcvt.rttt llru:il,,tnt tlc ( ir'ttfisi<,rt, t?tt t.l¡ I l. tt)t)(t

14 - mon

l2 - mon.

6 -mo Am pt )

6.-mon (Phase

| __l_
1970 tgðo

l'igu'r 7 - Ciorrr¡llcx rlcrlrodrrlirtcs of ll ;rl lluirrrc¿rl,'cc'trc(l
;tt pcriods corrcsponrling to 6. l2 irnrt l.l ¡ììotìf lts,'flrc ltlp
tltrcc cr¡ncs pcrltrirr tcl rcsr¡lls of'¿rn¿rlì,sis of'otrscrvcrl cl;rllr

;rrrtl llrc llollonr cur\/cs corrcs¡rorrtl to rcsrrlls it l'l cr
ttorrr¡¡rliz¿rtion [or ¡lcornlr¡l,nctic ¿rctivitr lcvcls I)lursc ol thc
(i-lrronth ry¡rvc ls ¿¡lso irrclr¡clcd irr llrr: klrvcr ll;rrrd to
rlcrnonslr¡rtc ils corrslirrrcl'ovcr lllc cntirc ¡rcriorl of rhc
it rti t 11,5 | q.

I''i¡¡uru 7 - l)ctnt¡dnlttçt7rt t:otn¡tlcxtt th¡ cotttlt¡ntt:nltt Il, t,ttt
l l t t., t: t t.t,., t: a t t l r n t lt t e t n l n r i t ¡ t h ¡.r c t ¡ t. rc';lt. t t t ltt t¡l(r.r (, .tcr.r,

rl¡Et, tt t¡ttttlorzt /llt,.rc.t'. ,.1.r lt(,r (urt,as rltt lo¡ttt rt,,¡.ul!uttt ¡lu
tttttili.rt' tlt¡s dodo.t t¡bsan,otlt¡.r, .t o,t cut.t,e,\. tltt lttti.rt¡
atrn:.Vtt¡ttletn ù¡¡,r rt'.rttllnth¡s ttltó:; uttta nortnttli.ittl.rio pttrtt
r¡,r lll'r,¡r¡.r tk ttl jl'j¿1,¡,¡r,., g¡rottto.gtttilit.tt,t' ..1 .lit.ra tlt, ontla rlc
.rr'l,r l/lr,,rc.r . ltttt¡hl:ttt tttcluitltt l¡tttt rltttt,n.tlrttr.r,/r¡ arrlt.\./.T_

It!ttt:ta tto ltt t'ltttlo t!c ttttùli.¡.tt tlo.t tlotlo,s.

12

I

0

14 - mon

I
6

t,

?

06

4

2

___l_
?o

o

I
6

L

2

()

l__ I
1950

t
192/. 1930 191.0 1960 1980



to lltc nrctlìo(l of';lt¡tltsrs. lltc ñrst ttrttl lttst l0 ¡lcrccrrl of'thc

Iol;rl rlr¡litliolt tr ill Itol bc ctll¡cctlr rcl)Icsc¡ltcd. Altcr

ílc()unllng lilr tltrs. rI c¡ul l)c scc¡t lll¿tt ttll tlrrotrglr llrc ¡lcrrotl.

llrc ¡rlursc of'tltc scllti-ltltttttltl r:tri;tlitllt is coltst;t¡tt \\'tlll it

plrirsc ;ttttllc irrtlic;tlilc of'c<¡ttrttosiitl lttltxitttt¡rtt ;¡s rlot¡ltl l¡c

c\l)cclc(|. 'l ltc rtrrrplittrclcs. ol'botlt thc lt¡t¡tt¡ltl ¡¡¡ttl sc¡tti

Irrrrrr¡rl c()nrlx)rìcnts. crhitrit crclicill ol-ncrtrlv I I tclus llut

rrol rrlrurls in ¡llutsc u itlr tlrc rulsi¡ltrr¡rt of'lhc soli¡r cvclc, ll

is lrlso rvorlltr ol'¡tolc tlritl lhc rttttttutl cotn¡rottcttl is

corrsirlcr;ttrll u crrkcr i rt corrt¡lirriso¡t lo l ltc scltti-it¡tlrttill

uonrlx)lcrl llul lltc ¡rolc: lrtlc si¡¡rurl. ovcr cctlrulì scllrttcrìts.

crlribrts si¡irtifìcrrrrt rrrrrlllrtrrtlcs rvltrlc rtl olhcr irrtcrvi¡ls it is

closc lo ¿ctr¡, M()sl si¡1rrifìcirill cf'lcct of'tltc ttorttutli¿lttiott

¡rroccrltrrc rrtlo¡rtcrl is scc¡r lor llrc ¡rtt¡trutl cottt¡loncttt,

( oNCr,USrONS

'l'lrc: citrtlr's rrrit¡,,rrt:tir: fìclrl corrr¡rorrcrrls. closc tlrc tli¡l
('(lillrlol rrt lltc ¡\rilcliciìil sccl()t. lrtc slt0rvtt to crltillrt sc|cütl

intcrcstinll lclrttrrcs of irrlcrrrrl ir¡rtl r:rlt:rn¿rl origirrs 'l'lrc

sccrrl;rr clurrr¡ic rrr llrc rrur¡.r,rrctic lìclrl;rl I lrr;trtcrrro is lrrrliclv

conr¡lrrrlllc to llrc rrrorlcl f'rcltl. ¡icrrcrirlctl llr l)clinttivc
(icorrurgrrctic l{cf crcncc lrrckl (l)(il{l;) fur rlifìcrcttt cpoclts

l'lrc vcrlicrrI contl)oncnl inrlicitlcs Iltc si¡ituttrtrc ol'Ilrc I()(r()-

70 sccrrlrrr.¡crk rroticctl nìost l)ronurrc¡tlll or,cr l:rrro¡lc ittrrl

Ar¡slr:rlur Sol;¡rclclc srgrurl rrt tltc rtut¡',rtcltc ltcltl tttcrtstrtctl

lrs tlc¡l;rrtrrlr: ol rrrrrrrr;rl nrclrrr lrrlrrcs fìrrrr llrc sccrrlltr clutn¡,,c

rrrorlcls irr tlrc lhlce clcnrt: nts irlc nol cltsilr tlistin¡irttslutblc.

Irr slrrrr¡l corìlrirst. rr t¡rursi.tricrrrrir¡l oscillrtliorr ol'lltc Iickl

rvitlr r;rlr¡rtllc ;rrrrlllitrrrlcs is clc¡rr'lt iclc¡rtilìccl Sittgrrlrtr vrthtc

tlccorrr¡lositio¡r of'llrc t inrc scrics ch:ir¡ ll r rtrlicrtlcs tlrc lìrirll'

sirrr¡llc sllr¡ctr¡rc of' tlrc l'iclrl virrrittiorts of'c\tcnl¿rl ori¡iin,

t{ tct,'ti tì ItN('tts

At,l,l)lllllX;li, 1,. l{. - 1916 - lill'cct of'solrrr írctivity on

ir¡rrrrrirl rrrcrrrrs ol'¡lcorrrir¡',rrclic conrlx)rtcrtts. .l (ìco¡lltt's.

l(cs..lll')990-r99tr
r\l,l,l)lìll lX; ll, 1,. ll. - 197 7 - ( icottr;rgrtelic r ¡rr i¿tl iorrs s il lr

¡rcrrorls lìorrr l.l to .ì0 r'crrrs. J (ìconur¡¡ ( jcoclcc.. 29:

l2.l- ll,5

ll^¡,!)WlN, ll..l. ñ l,AN(;lll,, ll. - t9()J -'lrtblcs rtrrrl

nr;r¡rs of'tlrc l)(ilìl; l()lti rurcl l(ilìl; l()()0 li\(lÂ lìull
No..i1, lS(il l'rrbl ()f'licc. l;r':rrrcc.

llAN KS, lL. .l . - 1975 - ('onr¡llcx rlcrtrodr¡lrttiorr of'

¡icorrrrr¡r,rrclic (lilllr ;ilr(l lltc cslrrtrtliort ol' ttiillsf'ct

lìrnetiuns. (ico¡llrrs Ilì Âstr, Soc,. {J: l'17-l0l

(i K Iiirtrgirtir¡irrt. () Velrz ñ ll lì' r\rol;r 17

llllAl{(;^VA, ll. N. - 197(l - 'l'lrc scrrri-trrrrrr¡lrl oscill¡rtrort

rn Iltc ltorizorrlirI inlcnsitl olclrrtlr's lìtít¡lnctic flckl .l

Atrìros. 'l'clr. l)ln s . J2: I tl-19- 1.193

llllAl{G^VA, ll. N. - 1972 - Sc¡rri-iuutrutl Çontl)oncnl ol'

llrc crl rllr's nì;rllrrctic l'iclrl lrrrl its llcncrítti¡rll
¡rtcclutrrisnr. lncli¡tn J. lìlclio S¡lircc Plrys.. l: r)- I l,

llllAlt(;AVA, B. N.& Y.,\(loll, Â. - l9(r9 - Sollr o'clc
rcsl)o¡rsc i¡r lhc horizorrtitl filrcc of'thc clrltlr's nt:tlltìctic

lìcltl. .1. (iconlr¡i. (icoclcc. 2l : ìtt.5- 197

llllAll(;AVA, lÌ. N. tt Yr\(lOll. 
^. 

- 1970 -'l'lre sccullrr

vlu i;ttion ol' tlìc nrit¡lnclic f icltl lr¡r<l its cvclic
corììporì0rìts. J. Atnros. 'l'crr. l)lrl's . .f 2: .ì(r5-.172.

tlilAR.(;^VA, B. N., R^O, t). R. K. & AIÌORA, B. R. -

lt)7J - Scnri-íuìrìuirl rnodulírtiorì of clrrtlr's nìírl¡rctic

lickl in thc cr¡rurtor iirl clcctrojc:t rcgiorr. I)llrrct. Splrcc

Sci.2l: l25l-1255
(lAMl'llUl,t,, W. ll. - l9tl9 -'l'ltc rc¡¡rrlttr ¡¡contlr¡¡rrctic licltl

r'¡t r i;rl iorts thrr in¡i c¡rrict sol;rl co¡rclil rons, (;conrir!Ìnct isnr

Vrl I litl lA llrcob Acrtlcrrric I)rcss lll5-.1(;()

I)ÂWSON, lì. & NllWl'l"l', 1,. lì. - l9tl2 - (,'orrt¡nrison of'

l(jlìl; rrror|r.:ls u ¡llr Nortlr Artrclicrut l)ltt;r. .l (ìcorut¡i,

(icoclcc . JJ: l(/l-l(X),
(;AN(;1, 

^. 
l,: & Sll^l'lllO,.l. N. - 1977 - A ¡rlo¡n¡irrtrrr¡i

rlgoritlrrrr lbr rlctcrrnirrirrg Ntlr or(lcr l)olvrìoruiltl lc;tst

sr¡rrirrc fìls ( ico¡rln sics, {2: I 2(,5- 127(,,

(;^VOllll'l', .1., (;llllll{'l', M., MllNVllll.l,U. M. &
I.l: MOlllì1,, .r. 1,. - l9ll(r - l.on¡¡ lcrnr virri¡rliorrs
ol llrc c\lc¡¡rirl iur(l rnlcr¡r¿rl con¡l)()rrcnlri of'lltc
cirrt ll's nulÌncllc f iclrl l, (ìco¡llrvs. lìcs.. 9l : .l7l'17-

-l79ti

(;OI,OVKOV, V. P. - l9tlJ - l)t'n;rnrics of'tlrc gconurgrrctic

f'rclrl lrrtl llrc i¡rtcr¡rirl slnrclurc of'llrc l:;trl h, lrt
"Mir¡lrrctic fjr:ld iurrl thc proccsscs in tlrc lilrrllr's rntcri-

or" l:cl. V. llr¡clr;1. (lzcclr, Aclrl Sci l)lrhl l9(r-50 l,

GOI,OVKOV V. l'. & SIMONYAN, A. O. - l9tl9 - Jcrks

nr tl¡c sccul¡rr' llconrr¡¡rre lic \';rrilti()ns irt tlrc ¡rcriocl
l')10- l9tì0 (ìcorrrit¡¡,rr, Acr()¡r,, 2(), I'ltt- l5l ,

(lllBlllNS, l). & 1'OMt,lNSON, 1,. - t9tll¡ - Sccul;tl

rr¡ri¡¡litl¡r f'¡o¡rr uro¡rllrl\ ¡rre¡rtts lìorrr A¡li;t rrtrrl

ArttbcrlcY ttutgtrctic obscrvltlorics, (ìco¡llrl', .l Iì Âslr,

Soc . 116: (;()l-6 16.

t,A N(; lll,, K A., K lÏ{ tìilt(; lì. l). .1., ll^ lllì,^cl,o l J(; l l.
l). ll. & lll^l,lN, S. ll. (:. - l9ll(r - (icorulr¡3rrctic tcnr-

l)orill clríurllc 190.ì-l9tt2 : A s¡rlittc rcl)rcscrtl;rlron. .l

(ìcortutg. (icoclcc. Jll: 57 1-5()7
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NOTAS SOBRB OS ATJTORBS

NOTES ABOUT THE AUTHORS

Prof. G.K, Rangarajan Prof. B. R. Arora

Prof. G,K. lìnngnrr¡an did his graduation and post-

grnduation in Mathcnri¡tics and follorvcd it up with his Ph.D

in Ph¡'sics (Ccoph¡'sics) of Bornbay Univcrsity, lndia. His

¿rcas of spccinlizatiort includcs data'bascd analysis using

¡nodcrn tcchniqucs ofsignal proccssing, studics rclatcd to

solar-rvind-ntagnctosphcrc-lorv latitudc Scomagnctic ficld

intcractions, gconr¡¡Bttctic instrunrcntation and obscrvatory

prncticc.

Hc is prcsctttly n Profcssor ¡lt lhc lndian lnstitutc of

Gcornagnctisnt.

Prof. B,R, Arora did his graduation in Physics followcd

up rvith Mastcr's Dcgrcc and Ph,D, in Gcophysics. llc lcads

thc group on Gcomagnctic Dccp Sounding through

magnctovariational mcthods and has carricd out cxtcnsivc

survcys, Hc is also nn activc participflnt in a coordinatcd

programmc on scisrnicity and scismotcctonics of thc

I-limalayan rcgion and is also involvcd in Magnctic

Pctrology Studics, Hc is prcscntly a Co-Chairman of thc

lntcr Divisional Commission on Dcvcloping Countrics

(ICDC) of IAGA for thc ycars 1995-199tì. Hc is a mcmbcr

ofthc cditorial board ofthc Brazilian Journal ofGcophysics.

NOTÍCIASINEWS

lV COt,^GE - Rcalizou-sc cntrc 22 c 2(¡ dc abrildc

199(r, cnr Sln Miqucldc'l'ucum¡in. Argcntina, n lV Confc'

rê¡tcin Lntino Anrcricnna dc Gcofisica Espacial (lV

COLACE), A Co¡tfcrência contou com cspccialistas dc di'
vcrsos paiscs da América Latina, Estados Unidos, Africa

do Sr¡1, Alc¡nnnh:r. França. ltálir¡, J¿lp¿lo c Ri¡ssia, O Brasil

cstcvc prcscntc cont ¡¡ pflrticipnç¿lo dc 2 l pcsquisadorcs c

alunos dc pós-graduaçÍlo. Os Drs, W¿tltcr Gonzalcz c lncz.

S. Batista do INPE. Silo José dos Cnmpos, profcriram pn-

lcstras convidadas, Dt¡rantc a lV COLAGE houvc clciçilo

parn a dirctoria da ALAGE (Associaçâo Latino Antcrican¡

dc Gcofisica Espacial). O Dr. Waltcr D. Gonzalcz'Al¡¡rcon

foi clcito para n Vicc-Prcsidência c a Dra. lncz S, Bi¡tistÍt

foi indicada para o Cornitê Asscssor.

Ilctistu lJru$lttiru úe (ìutfisic'u, l?¡1. l'l(l), 199ó
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