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On solar zenith angle dependence of ,annual
component quiet-day range in H at Alibag

A. L \COll
Colaba Ob.,er.-alory, EO/lib,,!!

(Rceeit·"Z 20 FebTtlury 19;0)

. . .\ 1 ~,)TJ~AC'l'. Tho I\ lInlll\ l component of Inonthl)" moan diuruel rtwlgO in tho qulct-dey ll R.t .\Ii~g. Ieole ted by
(1l~l t~~ fi lt~rlll~.aJlll.''''rlI.~l for the Y"~n1 1m tn (uoa, i lC f(Jll lt( ~ to lu,,'o .. d epe ndence on month ly 1101&1' lEl'll it h allg l~,
at IlllUn aoou.rd l l~g to (00" X)'·SA. J.telc,·"nt Ieaturea C?f t be n~H.lua l annual nria.tinn of tho diu rnal mugn,obtaiu(O(l
I\fu.,c lIurmahr.a.t JOIl tur the eoler-eenlg h eng le ruodulettou ..ee tl lllCW IK'dend att ributed to lCimilar variatiUlIII ill th~,
I·rtw ailing wintl.1i of the lower ionosphere a t.mi dd le tUtd h iKh l.. t it ullefl.1116 Indleetcd l"Altlerl)"windt! app 'lu ~t rollgc"t ill
mill winter and. mld euuu ucr and wl~keat erouud Septe mber.

t . Introduction

It is generally accep ted that th e quiet-day
geomagnetic va riations (S7) are caused by electrlo
~:urr~n t.'i generated in the lower ]~-rcgion of the
Ionosp here by t he dynam o mechani sm . On t ile
basis of observed variations average current
sys te ms have been derived (Cha pman a nd Bartels
1910; lIat 'nshi t" and Ma'sla 1965). Experimental
detection of curren t s at E-Ia)"er l'cigh ts by rocket .
borne magnetometers (Singer, :\laplo unrl Rowen
195 1 ; Cnhill 1959; Davis, Stolar ik anel H eppner
1965; ~[aynarel and Cahill 1965) have further
conclusively established their existe nce.

Apart from t he earth's per manent Btng-netic
field, the two nc<.:cs.."'Ury requirements for generat ion
of the currents are an electrically conducting
layer and n motive force in the form of ionospheric
winds. The forme r is hrou.I!ht about by ionizat ion
oC atmospheric constituent,... bv solA r"ultra-violet
~diation a nd t he lat ter is give'il rise to by gl"a vita ­
tional and solar-heat-induced atmospheric t ides.
The ionosl~heric winds, moving the ionized air
aero... t he lines of force of theearth's main maglliltie
field, set up electromot ive forocs to drive electric
currents, Since it is t he vert ical component of t ho
ma in magneti c field t hat is of pr incipal impo rtance
in the dy namo action a nd since this component
field is considerable only in mi,[,Uc and hi~h Iat i­
tudes, t he generation of electromot ive forces, as
ine!ica tcd hy Wul f (1965), is main ly due to wine!
ut t hese luti tudes, O.lInp lcti ng their circ uits t'ia
low-la t itu de cond ucti ng region:- t ht) elect rio
current'! e,'4ahlhdl Inq,Fe !"ca le our....nt vOIt ic<.' :"I
which move with tho Sun, ca u:"iu!:-t t he ob :-iervetl
'o'rounrl-lcvd daily variatioll !'! in the l'L'OlI1artllet ic
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Het clI!· SLIldic8 (Gupta. 1967; all(l BI'OWII alld
Willia ms IU69) ha w . t",s,..,d on w la r rad·inl.ion

energ)· a~ t he prilleipa,l agency . contri!>utillg to
both elect rica l cond uctivity and wind s of the ionos­
pherie current- layer, ]<;nergy absorbed is boll, a
funct ion of t he rnd intion flux !lnff of the solur
zenit h angle with res pect to a pa rtlculur ree ion,
'VIton monthly mcall8q maglli tuelc:oI a re cOllliiclen'll
wit h solar rud iation flux remaining a bout the same
for all months (a bout t he sa llie degree of solar
activity] , tho n.'OI~t.h l}" "o llie. should have a depcn­
t1 ~IlCO 011 cos X(X 1."1 solar zenith a ngle at noon for
middl e of a mouth}, The purpo, e hero i. to u-cer­
tain t his de pendence lll~i llg monthly mean iuagui­
tudes of 87 in the horizonta l collljxlIH.mt of the
g<'lUHlgnctie field at AliI"'g (I.at. I8° ·r. N, J.ong.
72°.9 ]<; ).

2. Data an d AnaI1sls

.An appropriate measure of the magnitude of
Sq is t he diurna l range given hy the rlifTerc lwc
Letwe~n maximuUl. and minimum hourly values
OIl quret days. Diurn al range formed this way
represents Sq magnitude bette r t han the di urnal
range given by t he di fference between ins ta nta ­
IlCOIL~ maximum and minimum values of Ills!!nctio
elements during a clay, since the la tte r is Jikeh
to he affected by sporadic incidence of disturbance
H~tr.~u:,ti~nK even on quiet dura, enhancing or
diminishing the extreme vuiues, Tho magnetic
element selected for t he st udy is the horizonta I
com~)neut .fielel. Monthly ruenn diurnal range
( rll ) IS obta ined by a veraging the daily 2-1 )ulIIrly
\'lI1".", ..ver the 5 Internnt ionul quiet clays of
ench month , correctmg theso for t he nou. cvclio
Chl1 ngeK und t hen ta king the diffcrence bet.;n'cu '
the maxim.um and l~l illimulU average hourly
\·I L l uCf~ , whICh for Ahbng ()( :Cll r a round noon
1~ l ll l midn ight l'c~pootivelr. Slidl r/l va llie:.; nrc
10.fllled for the years I90ij· !Uti7, tn' give II Beri""
of 7!)(j vulu es.
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