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Lunar tidal oscillations in horizontal magnetic inte~~ity at Kodaikanal
during periods of low and high sunspots
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•
ABSTRACT. Tho pa~r deecrlboe the luna r daily (L) n;riatiotlB"t fixed lunar ages Bod the lunar monthly eM)

variations at bed 801ar hOUI1l in horizontal magnetiointcntlity em at KOl1aikanal forthe low sunspot.period, Jan. 1951
to Doc. ID5ti; and for the high sunspot period Jan . 1956 to Dco. 1000. The lunar daily varill.tioru at any
of the seasons or IInIBr ectieity epocbs ere foundto follow Chapman'. phaee I&w: L=C,. sin [n'f +(,.-2)v+~]. With tho
increase of eolar activity the phase of L, wave remains oon8tant for each of the eeeeone, but the amplitude inereeeee
during U· and R. month. and , lightly decreesee during tho J.monthB. ThA lunar semi.monthly (.•JII ) waves at fixed
eoler hours vary with the 801&r time in tho seme way &II tbo olectrojet current, i.e.• the amplitude start.
Increeeing with lunriee. reechee " mAXimum near noon and dt'crt'&6t"8 to a low value by lIun86t. Tho ratio of lunar
eemidiumal (C,I) wave to the eolee semi-diurnal (Bt ) wave for any of tho 8M8OnB decroesee with 801e.r activity.
The amplitude. of L, or M. wavo at K.odaibnaJ are much 1IQ.&lIer than tho correepcndlng nluns at ITu:\neayo
indicating tho longitudinal va.riation in tho lunar daytime oO'octa in H along the ma~olio equator. The lunee
semi -monthly tides for the daytime houri am predominantly unde r tho oontrol of lunar time during the I).
montha and of lunar ago during the J .months.
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r. Introduction

The IUMr t idal oscillations in the horizonta l
magnet ic field (ll) ha ve been shown to be abnor
mally large at equatorial stations, viz., Huancayo
(Bar tels 1936), Ibadan (Onwumochilli and Alexan
der 1959) and Kodnikanal (Raja Rao and Siva
raman 1958). I t hl\8 been also shown that the
lati tudinal 80 well as tbe longitudinal variation.
of the amplitude of lunar tidal oscillations ill the
solar daily rango of II at the equatorial stations
is very similar to tho corresponding variation.
of electrojet current itself, suggesting that
lunar tides in tho magnotio field at equatorial
stations are closely associated with the electrojet
cnrront (RMtogi 1963, 1964, 1965). Recently
lunar diurnal 8., well as lunar monthly variation
in H at Hual1C8Yo have been described in detail
for tho low sunspot period 1951-55 and for the
high SUIISpot period 1957-59 (Rastogi 1968 a, b).
As tho st rongth of eloctrojet currents at Indian
zone is found to be much weaker than that ill the
Americen ZOllO (Rastogi 1962, MaYllard and
Cahill 1965 a, b) it was thought desirable to
compare lunar tidal oscillations in the magnetic
field at equatorial stations in Indian zone with
the results obtained for Huancayo, Tho recordings
of the magnetic data at Kodaikanal 011 a regular
basis have been done since 1951 and so, work
was undertaken to compute lunar daily and lunar
monthly oscillations in horizontal field II at
Kodaikanal for two periods covering minimum
sunspote and maximum sunspote, namely J anuary
1951 to December 1955 and Janua ry 1956 to
December 1960. Tho data utilised for these
studies were taken from the yearly bulletins of

the Kodaikanal Observatory, The symbols used
in the present article are given in Appendix I.

From each of tho hourly moan values of II ,
the corresponding monthly mean values arc
subtracted to got tho deviations All for cach
hour which are used for further analysis. Only
tho days having International Planeta ry Index
Cp < 1·2 have boon considered in tho present
analysis to avoid the effect of magnetic distur
bances contaminating tho results of lunar oscilla
tions, The lunar oscillations are computed in
two ways, viz., (1) L(II ) lunar tide in II with
IUMr time at fixed lunar agCll v and (2) tho
M (ll ) lunar tide in II with lunar age v at fixed
solar times t.

In Fig. 1 are shown tho mean devintions of
II against lunar ago and lunar time averaged
for th o entire period 1951--60 for Kodaikanl
and these are compared with similar results
obtained by Rl\8togi (1968 h) for Huanoayo covoring
the poriod 1951- 59. Tho diagram show the con
to UIS of constant deviations, For Koda iknnal
these contours are drawn in step. of 1 ". while
for Huancayo in steps of 3" to avoid the concentra
tion of contour lines . Tho solar night-time
portion is indicated by shatled portion in tl.e
diagram. I t is soon that tho diagram for Kodai
kanal is very similar to that for Huancayo, but
the amplitudes at Kodaiks nal sre about one
third in magnitude compared to that at Hauncaye,
The conto ur lines are mostly confined within
the solar daytime, indicating that the major
deviation duo to lunar tidal oecillations OCCur
during the solar daytime hOUIS. There are two
























