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Hartmana number. For either zone, it 18 concluded
that the eflect of increasing the Hartmann number is
always to increase the film thickness. This can be
reasonably e\pected as the applied magnetic field
B, transverse to the wall, ie., in the positive x-direction
as showin in Fig. 1 (see also Fig. 1 of Annapurna and
Ramanaiah?) will always have a tendency to pull the
fluid in its own direction.
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LUNAR TIDES IN EQUATORIAL IONOSPHERIC
ABSORPTION"®*

Introduction

LUNAR tides in 1onospheric absorption of radio-
waves have been studied by several workers.1-8 Ian chese
studies both diurnal and semi-diurnal tides have been
observed, the latter being predominant, However, such
studies of lunar tides in ionospherid absorption at
equatorial latitudes have been inconclusive, This dome
munidatiog deals with the study of the lunar tidal
effect on absotptiont measured at Waltair (17° 43’ N)
and the results are compared with those available for
the other latitudes.

Data and Method of Analysis

The noontime values of absorption (L) obtained
from A; technique on two frequencies 2:4 MHz and
56 MHz during the period 1971-76 and 19735-76
respdctively have been utilised in the present analysls.
The ‘L’ values affecked by solar flares, sudden com-
mencement etd are excluded from the dara, Following
the method of Chapman and BartlesT, the data have
been subjedted to harmonic analysis to obtain the

amplitude and phase.

Results and Discussson

The tesults of the present analysis (Table I) show
that the amplitude of the semi-diurnal tide §s greater
than that of the diurnpal zide at both the frequencies.
Moreover, the amplitnde of the diurnal and semi-
diurnal ddes decreases with indrease of the operating
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frequency as seen from  Table I, Ganguiy®, while
studying absorption of radiowaves covering a latge
number of frequendies, has observed maximum tidal
effect for frequencies near foR and a decrease jn
amplitude of the tide for frequencies greater than the
critical frequency of the E-layer.

TABLE I

Diurnal and semi-diurnal periodicities in the Lunar
tide of ionospheric absorption at Waltuir

Ne—

Period Fre- Li(A) Li(A) Time of
of study quency ay ?1 as ®s max.
MHz of Lz
(Lunart
hours)
197176 2-4 0-35 17 0-52 59 10
1975-76 56 0:10 358 0:28 231 7-3

Another important feature evident from Table I is
the phase reversal in the E-region and P.region tides.
Chakravarthy and Rastogi8 obsetved a phase reversal
in D-region aod F-region lunar tides over Singapore.
The results of multifrequendy studies of Rao® and
Ganguly® indidated a phase reversal betweeg the
D-region and F-region lunar tides, though they did
not mention explicitly reversals in their studies.

The seasonal variation of the semi-diurnal component
for the frequendy 2-4 MHz for which the data coverage
was maximum is shown jn Table II, The magnitude

TaABLE 1I
Seasonal variation of lunar semi-diurnal component
for 2-4 MHz
Amplitude Phase  Time of max.
(in db)  (in degrees) a3 after
7P »2 transit (in
lunar hrs,)

Winter 0-88 114 11-2
Equinoxes 0-65 _ 19 2-4
Summer 064 60 1-0

of the lunar tidal variation of ionospheric absorption
;s larger in winter than the corresponding valyes for
summer and equinox. ‘This is i good dgreement
with the seasonal studies made at Colombol®,
Singapore3 Calcutta® and Preiburgt, FPurther, the
lunar tide of maximum absorption varies slightly with
scason, during the sunspot minimum period. It may
be worth while mentioning a similar conclusion
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reached by Chakfavarthy and Rastogil® that the phase
of the lunar tide in the ionospherii; absorption at
Colombo does not change appreciably with season
during low Sunspot ‘year, but large seasonal wvasjation
during the high sunspot years. Chakeavarthy and
Rastogi® also observed slight variation in phase of
the lunar dde with season during sunspot minimum
for Singapore data.

The lunar semi-diurnal gomponent for the annual
mean attains a maximuam at 0100 hrs, lunar time for
E-If:gi{}ﬂl (2“-'!: MHZ) and the ﬁemi-diurnal COMm-
ponent of pressure oscillations at the ground arains
a maximum at 0100 hrs. and 1300 hrs. The lynar
barometri¢ oscillation at ground at Bombay is givenll
by 49 Sin (2w# -{- 81) microbars. Since Bombay
15 just 1° N of Waltair, the above expression may be
taken to give the lunar barometriq osgillation at
Walrair., This expression indicates that the baro-
metric pressure reaches a2 maximum at Waltair about
20 minutes after lower transit of the moon. ‘Thus,
the phase of the lunar tide in absorption as brought
out from the analysis is almost the same as that of
the phase of the lunar pressure oscillations at ground.
A comparision of lunar semi-diurpnal tide for low
sunspot adrivity period in ionospheric absorption at
low latitude stations like Colombol2 and IbadanB
shows that the phase agrees broadly with that of the
ground semi-diurnal lunar barometric pressure oscilla-
tion at the respective places. In fact, it has been
observed that the semi-diurnal tide in ionospheric
absorption and the corresponding tide in barometrid
pressure at ground is well correlated both in phase and
amplitu?e for the Slough ¢a‘a also. Shresthald presents
evidence of assoclatlon of abnotrmally high incidence
of ionospheric absorption of radiowaves and micro-
barometric oscillations at ground at Brisbhane,

It may be mentioned however the phase of the
semi-diurnal component for 5:6 MHz absorption data
does not agree wich that of the semi-diurpal com-
ponent of £ i, at Waltair latitudel4,

Chapman and Bartles? observed that the phase of
the semi-diurnal domponent of ground pressuse
oscillations changes from roughly 0100 hss, at ground
Jevel to 6-95 hrs. afrer local transic at  some level
below the Dynamo region to explain the observed
magnediq varations. IF this phase change remadns
unaltered above che dynamo region, then the phase of
semi-diurnal componeat at 56 MHz absorption tide
may be explained as arising due w pressure changes
in the Teoregiok,

To evaluate the varistion of jonaspheric absorpuion
with dip latitude, Gnanalingam!® has plotted the
normal absorption values on 22 Miz a2t x —= O anl
R, = 0 with the dip angles of Jifferene StATjons 4s
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shown in Fig, 1. The cutve shows the maximam
absorption around 20° dip latitude, For comparison,
the amplitudes of the semi-diurpal lunar oscillation
for the sunspot minimum years have also been plotted
in the same figure for the stations where the data
have been analysed for lunar tides. It is evident
that the amplitude 0:52 obtained in the present
lnvestigation lends support to the argument made by
Chakravarthy and Rastogi® that the maximum
amplitude of the Iunar tide ip absorption ocCurs also
at stations around 20° =+ 5° dip latitude.
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Fig, 1. Variation of the average amplitude of

lunar tide ia absorption and the normal absorption with
the dip angle.
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