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Solar Control of the Annual Variation of the Quiet-day
Horizontal Component of Geomagnetic Force
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ADSl' Rlcr. The predominant component of t.ho CleAn ennael ....riation of Ilq for Alibag for
the period 1004 to 10:)8 is the 12-m:m th ly component. For Hueuceyo, for the period 19:!3-19~ it i.lJ
the 6-.m'luth ly component which is found to be peedomlnant , Thu differe nce i. eoccunted for by consi
dering tho annual variation oCUq &8 a consequence of the euperpoei tto u of Sq on Oq. Huancayo being
much eloecr to th e geomegnetic as well &:t th e goographic equators than Alibag. tho variation ill the
OUW'1lC of a yoM of tho inten.aity oCthe ionosphe ric Sq current cirouit. will l&tgely be a sem i-annual
feature for Huanoayo , while for .!liba.gthis variation will largoJy bo an annua l feat ure.

While the amplitudos DCthe 12·monthly compcnente of indi vidual year-Ii ehow very litt-Ie corree
pondenee wit h sunspot numbers. the amplitudes of the 6-monthly components show appreciabl e oorr..
espcndence with sunspot numbers. To explain this feature tho va riat ion in the heliographi c latitude of
the earth. in the oouneof tbe year. coupled with tho emanation of short.wave radiaUon of high Iouiza
tion pote ntilllCronuo!arao Hvc regioru. which ere kno wn to form two average l>f'It.s lO'"-lS'"X and S of
the &Olar equetorvte enggeetc d in the preference to thoIncidonue ofdifitllrbanco on Hq. since tho dated of
muima of the 6·monthly oomponent for yea rs of high 15UIUpot uum bere are found to be closer to the
equiuoxia l month s.
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I. Solar control of many ofthe geomagnetic
varia tions is well known. The precise control
by th e sun of th e annual vari ation of the
qui et-day geomagnet ic force has , however,
remained vague (van \Vijk 1953, Lewi s pi ul,
19;"j5). The presen t investigation is an attempt
to ex amine the nature of the solar inHuence in
the annua l variation of t he geomagnet ic
force.

2. The annual variation of the quiet-day
horizontal component /I, of the geomagnetic
force lit A1iLag (Lat . 19°N. Long. i 3°E) for
the period 1904 to 1958 is derived, af ter
correcting for the secular change. and har 
monically ana lysed (I) for each of thc years ,
(2) for the pcriod as a whole, (3) for years of
bigh sunspot number and (4) for years of
low sunspot numbe r. The quiet days selected
arc the five inte mat ional quiet days of each
month. The ana lysis is also done for thc
ann ual variat ion of N, for Huancayo (Lat .
12°8, Long. i ii°,,") for th e period 1923-1946
(limited by the availability of data) for a
comparat ive st udy.

3. In Fig. 1 arc shown the harmonic dials
for thc 12-month1y 10 and the G-mcnthly 1&
components of the annual variation of II'l
at Alibag for each yea r, wherein are indicated
thc amplitude nnd the dat e of max imum of
the respect ive component . Though thcre is
some concentration of the point s about the
Bummer months, a good deal of sca tter is in
evidence. The reason for thi s is twofold; firstly
because of irregularities in the secular changc
iu ll,and secondly because the mean monthly
values of /I, (used for the derivation ofthc
Annual varint ion) being based on the five I
days. ar e not exactly cent red in th e middle or
t hc mont he. To set tle whether there i8 IIny
systcmat ic.ann,nal vari~ t ioll of u; tl.. ra t io
G,.: u/, /,' (.'. here IS equal to 55) is
computed , where aM is the standard devia
t ion derived from the average monthly mean
N, (averaged over the 5.'i years) and G ia the
standard deviat ion derived from each
individual year hy comput ing the departures
of the 12-monthly mean /I, from their res
pective mean of the year (i .e., u is derived












