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Secular variation' of Geomagnetic Elements at Alibag

11. n. K. IUIl ",,,I 1:. 1\. D.\ " ";,\ I.

Culttlll' ()~serlVtto(:J, 1/lIl1d#I1I

(lleccivr.l 1'2 JI ,,!! 11mi')

..\lL..;T It ACT. Alhoml' til are made to "-'lll'f'*'eut secular vnri atloue of /-:('ullllIJ.:'l!clie ell'lI ll'utl; (11. 7. AII,I [J ) o f
Alihl\~ by fitl.!J l~ l'41I.)"IlOlnia.l11 of third ordr-r to the observed unuu al me.ur values for the yellI"'" I ~ H IJ · li;j . Tho
Nl('fijdclltMor the flucd t ur n ' accoun t foe mo re th an !)4j JM>i ('I'IILn C tl lt'l"t lll '-nrillti. u. ill cnsc ftr II a ud I l ll liI l
liS )ltl Ot'lIL in {,JI!il' "f Z. 'nit' (J()f!Oki l'llb II'" compa red with th, ~'"f' (~OIl1p\l tl'l l hy ~ 1 f)OIl . I'm mauik lllltl l 'l"n ma llik
:llltl (;.\ n C:lIli for Iho Mom,' ~t illi"n . •\ proba ble chall~t-" o f l"'"it iuu " t ill lt.·U.'ol i t ~· or IN.,h of llw focus o£ th,. II -tield
in the n'J!i u ll hi inf.' rnwl In.m til!' ('h ll ll~C" in In'l\ll "f II and j) curves ahunt th o yt';U' I !HH. 'lhe n.·,·j,lu.11 II. Z nnd
/J c:urH~ cluJ nol "hnw RIIJ parallelism with HI'II~r n.c1h· iL)· ~'l jllll:!OtI fr.11I1l'1l1u" p,,,t-n umbers, J1 und Z ,,-- i. l ul1 l~

IIC:llrl~.. in,lil ·ntt.>tI " 1M:·rilJllicity of:] 81 111\r cycles wherea....; D ",howf'll l. l' l·ri'Mlir it y flf :! -olc r '·Y"lf"fI .

1. Introduction
The vari ation of t lu- aIU I11 .11 va lues of tJIt..1 ~f:l' ­

lI\a~neti( ' fiekl i ... u tOlUp). ·X phcnomcno u. rl'sult illg
rn';~\ a 1l111l11tel' of physi :'al llrtH.:t..........es, l t. j~ well
kn own t hot the magne tic fiehl of the t~i\ l'th i ...
f\.f1·l'ctr~ l hy solar phcnorucnn alltl pcriodil:itic-.;; of
the order of the :-\ut\."'l'0t ~ydt.~ un- c.xl'Cl.~tt '(l t tl I·e
lIIani l"\ t<l h .!l ill tlw gt. 11 11 11 g ll~,t i { : iit'!tl vnrju t iou . ..\.ll
important Ienturo of tllt: :!1 ·01ll.;1~I \l' ti(: lit,l.l vntiu ­
t iou howf'\Orr; '" the J,!T'lulual. : nn~ l'1·!'iOll allli la rg~

muplitude t\hllngl' , t he :-0 called secuhn- vuriution.
t he enusc of "hit'l l i~ conshk-rod to (Ir i~iw l tl' within
tl ... earth.

For t he l ud i.ru n-gio lt 1I nu utl x-r of ~t 1lflil!.t in
secula r variat ion ] 111 \,( ' hrt·n. n ·p Ul' tl'(l. ')l()o~

(Hlln). 11\ hi- ex tcn....ivo :t1H" Y'~ i:l of g('OIi Ul gueti(~

llat a of (·olal nl. fitt~ 1 .l itTt·rt'nt "lllln tioll~ for t ill '
"Hllunl m e l111l' ll1'il1lU·tl. !-:t. "i: .. II (l rori i'ollt all."on~ t' )
Z l ( Yf~r t il'n l Furtj ll) and J) (J)."(~li l1ation) and from,
tlwUl (h(IHCl.'~l thn r·!.o,;itill al ~ l.c twPl'n the lJhi)cr\'~1

lllH I calclIlatt.'(l v.Jiurf. 111' flhowI'c l a dO:-ic puwl..
leli:-: m ht,tW('('I\ t hl~ n ~.;itll1abt IIIHl ~ ht: !'olar ;.t u l i\"i ty.
U!\ JIlI'l\Sllr('(1 hy t\t111SP tlt III lillI wrl'l. P lUmtlllik
(HJ;:d ). cUIl~ i, l l' ri l\g the mCllll IIIl ll ll Ol I \' :d ll c:-; of t hl l

lllllf'ndl(" deUlt~ll t~ a t ( 'olnba allli Alil. ilg IIpto tIle
vea~ J9 W. GOlu llllll'11 t hat tlw rat,·", of dtllll~t~ lit'
if Z antI V llrc not a..'i".>ociatcd wit}1 YCl1 r,.1 of il1cn'as­ingor tloorca~lng Sllll~} I (Jt :lctiv ity

O

in lIny dclilli tt.'
ntomUl' r. l) filUl.aHik uwl Uau;!uli ( l ~f:-J-l ) n,\,il·\\('tl
the pilt)U'l'T work 110uu hy Yarilllt~ jl1"e"t i:,!; ;ltor~ ill
the fidll. They fitt ·-Ild i tTe,,'u~ o" le r< of the rurn "
for II uncI D \"IIlH·~ for ·l st .,tion.'i inclllllin;! ('olaha
Ano. .Aliba~ thlt l' Ul'to H.ij(; lIll,1 concluded that in
none of the re...idllal Cll rn~S of -1 !'Statiun"! \\' lL'~ tll('re
;\ pcriodicit.y of "hou t 11 years, 1101' watz there any
parallelc..u with 'IIIl Spot curve.

'1110 prc' cut ,tudy extclllJ. tho.,' of pre,·iou".
workers, u~jllg t-ho flat·a of Alibag (Gcomng. Lat.
9°30'N. Gcomag. ton~. H 3°3u'E) for each of

tht. ,'l('IHCIlIMII . Z lInti J) for tIll' !H"io'l !!.M)!).. lHfi.1 .
Till' secnl.u- trrn-I i..:. ~~ lIfl it'l l l IY fi~ tiug a thi n l tinier
)-'oIYIIIlII ' illl curve ~11 nil' un 1111i1 I nu -an values a llli
tlt t· prt'tlCl lllill:lllt p~' r j lld jo1 1'l-hUW Il l,~· the re..idunl
va lues ar~ ex.uniued .

2. Data and analysis

'1'JIl1 unuuul rur'un \' i1 1 11 1"~ or II, Z .nul lJ for t iLe
1ll 'l 'iol 1 I HCI ;j " l ~ H i;, . for o\l illHg han' lccu ol.laillcll
from tJll' ]' t'I , l i:·du-·\ l ol,sl'rv lltor y aHI llIHI \'01 11111.1':':1 Ill'
fro lit 1l11l1l1l :-: t'fil' ~ ~; of t lu- \"o!llllll'-'l 10 }II ' ]+u) ,Ji.·dwtl .
Thf~ ununul nu-au value- of II . Z 1I11tl J) ure t.l. oJtIl:("l I
From all dllr - nvmthlv nu-nn values. TJU'l'c wr-re
f,oll1l.' d i fTt·rt :IH~l_'S from"t. i1lll' t o t ime in the fortnuln­
t.inn of ti ll' monthly nu-an vnh:«-.

For tJl;.... ~t wh .. :lit' tli fft'r('nel" ~ in ta bulation
l' rOi t '(ll1m aw l d l.~ll)~t ioll nf !nu'lIth" - lI lt'an \'1I111 l'~
, I !"P prC' ;lIlw:.1 htl~, til h :l VI' ;1nl'. ~ ~l ·.l tJ;t' J lt I1l10~(· nl.'j I Y
nf tllt~ (la t il to allY .1ppn·t:iahlc ,·x lI ·nt. .

] lor till : annullI ml.·an ""Iues uf ('H('h uf the I'Jc~

l:Wllts fl , Z HlltllJ. a t hil'tl unl"r IHII\'Jl't1nilil of the

f" rm X = .f+ A I + 111' + CI" i. litt",l where
:Y i"i t h e lHelln n lllw of the I1 )Nl1t'llt .me l l iK "ell "J ,

varying fru lll - au to +30 (1HUr.·1H(j;j). 'J'lte
I:Olllputat iollS Wt.:fl1 l:llI'ril ,tl (l ilt thl'lJlIgh eve :U..iOO
t'UIllJllltf'r llt t]lt ~ Ta ta IU"iti tutc uf }'u ndu lIIellta l
l :cSt'lll't:h. BomIJllY. .Aftf'r getting the t:ucUicient!i
.1. B il lli.l C the yalue of ,X i~ f~alculah'd for elwh
of the t Vi.ll IWS am} tIlt' rt'!iidull], i.f" tlle di fil·rl.'l1t:l~

hctw(·t:n tl le ob,...t·rn..l and the Cnll'llhlted valw·g
are ddcl'luillt'll.

TJII.~ val llc,..: lit'S. .. I, 1>, U lllltl the pc.rceutauc
GuntrilJllt ion of t' Hdl of the cocffit..';ellt:-; to the tot~ l
vari ance for ('ach uf the deU\cntM;s given in 'rable 1.

The plot" of tllC o,",e,,'''\ \'ulue, of 11, Z aud D
with the re"peel;,e t r<'lUI. of the jlolynomial curves
arc ghoen in Fig. 1. The n'fl:idUtl1 vallie of II, Z and
D for each of the year, "nu Zu rich H\lll81wt lIullIber








