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Annual Wave in the world-wide F-Region Ionization
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ADSTRACT. An analY8is or~quareeor noon med ieu F2 .lay or critical Crequenciet for . 3·yeal' period baA
been made in order to derive the lA.t itude variAtion of the annual cff't.-et in the cloctron denaitiee and ita relation to
average F21a~'er ionization, The reeulta indicate that the annual component R1 varies with the latitude in a manne r
nry neArly similar to that of the steady ionizati on R. and that for a gtven value of R. for aD)" latit ude, Rl een be
derived epproximetely from "linear relationship oCthe type RI .,., 0 ·3 R. - 4 ·6. A aimilar analysis org·rea r data
for precise phase and amplitude of tbe annual component for a pair of atatiolUl yield- a val ue of HI which is of the
seme order of magnitude 8' R. and which aURing a maximum around tbe epoch of minimum eun-eerth dlete nee.

t. lotroduelIoo

The non-season behav iour of F rrgioll
ionization is well-known and several workers
have found that th ere is n tendency for th e
occurrence of relatively higher ionization
in December-J anuary than in J une-J uly in
both the northern as well as the sout hern
hemisphere, For instance, Berkner and Wells
(1938) showed that afte r removing the effect
of secular change the ionization had, super
imposed on it, two components, namely,
the seasonal 'out-of-phase' and the annual
lin-phase' components. From thcir a.nalysis
of data from Washington, Watheroo and
Huancayo, Seaton and Berkner (1939) found

• that the 12-month waves at the three stat ions
were in the same phase. Eckersley 's (1940)
analysis of several years' data indicated that
the amplitudes of the annual wave was
independent of the solar activity. To t he
contrary, Mambo (1957), from a study of
data from 1947 to 1953, obtained a variation
of amplitude of thc annual component with
increasing and decreasing solar activity. In
this papcr the variation of the annual com
ponent with geogmphic latitude has been
obtained ut ilizing three years' data from 31
stations. From data extending over a period
of 9 years at two of these stations, precise
values of amplitudes and phases of the
annual and semi-annual components have
also been determined,

2. Analy.1J

Thirtyone stat ions all over the world, from
which mcclian values of noon critical frc
queuej- were available from CRPL F-series
hullet ius, were grouped into 19 pairs of
stations, each pair consisting of a station in
tho northern and a sta tion in the southern
hemisphere at app roximate ly t he same
geograp hic latitude. Tho squares of tho
monthly critical frequencies for each one of
the two stations wero averaged in order to
eliminate possible effects duo to local summe r
or winte r. In order to restrict t he secular
changes due to solar activity to a minimum,
a three-year period cente red around sunspot
minimum of 1953-M was selected and th e
means for each one of the pairs were further
averaged over thc three-year period J uly
1952 to June 1955. The final averages were
sub jected to harmonic analysis and the ampli 
tudes and phases of first two harmonics were
derived . Similarly, for one of the pairs, N.,
Washington and Watheroo, 9-years' data
were similarly analysed and precise values of
the amplitudes and phases of the first three
harmonics were derived.
3. Results and Dlscusslo.
Avera~e ionization Ro and the amplitudes

R, and R. and phases I, and It of the first
and second harmonics respectively are
given in Table 1 for each pair of stations
together with the mean latitude of the pair,
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