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It has been shown that the amplitude-ratios of the normal to the abnormal
components of the magnetic vector of the radio-wave at any point of the
ionosphere for both the O- and X-modes can be represented by the diagonals
of a parallelogram. It has also been shown that the polarization parameters
¥ and @ (where  and tan 6 represent the tilt-angle and the ratio of the minor
to the major axis of the polarization ellipse respectively) can be easily deter-
mined by the parallelogram method.

1. REPRESENTATION OF THE AMPLITUDE-RATIO OF THE NORMAL TO

THE ABNORMAL COMPONENTS OF THE RADIO-WAVE BY THE
- DIAGONAL OF A PARALLELOGRAM

It has recently been shown by Banerjee and Khastgir (1963) from the
well-known Appleton-Hartree formulae (1927, 1929) that the ratios of the
amplitudes of the normal to the abnormal components of the magnetic vector
of the radio-wave travelling through the 1onosphere are given by:’

For the O-mode:
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where a, 8 and ¥,  have their usual significance and ¢, and ¢, are obtairiable
from the following expressions given by Banerjee and Khastgir (1963):
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and
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From eqns. (5) and (7b) we get
o8 ¢o = —(I+a)[(I+a)2+p21"" .. .. .. (8a)
and
sin ¢ = B{(1+«)2462]7. .o .. .. (8p)
Further, it has been shown in the earlier paper:
' 2
sin 2¢, = (%) sin 2¢y .. .. .. .. (9a)
and
K 2 v 2
cos 2¢; = (—S-) cos 2¢2+(—§) .. . .. (9b)

Putting ' = K[¥, and b’ = Sf7; it can be easily shown from eqns.
(1), (2), (3) and (4) that

Pl = a'24-b'2424'b" 008 (mH¢) ~ Pg) oL (10
and
Poo= a2 b2 4200 cos (g ~bg). - .. .. (11)

Eqn. (10) shows that the ratio of the amplitudes, po for the O-mode can be
represented by the diagonal of a parallelogram of sides a’, b’ including an
angle (m+¢; ~ ¢p). Similarly, eqn. (11) shows that the diagonal of a parallel-
ogram of sides a', b’ including an angle (¢, ~ ¢.) represents the amplitude-ratio
for the X-mode. : .
Using the relation P, .Px = 1 it can be easily shown from eqns. (10) and
(1)
PE =t tbt—y/ (@ rbzi—1 .. .. .. (12
and
PP = a2 b24 4/ (@24 H2—1. .. ce .. (13)

Direct determination of po and Py can be made from the above relations.

2. DETERMINATION OF THE POLARIZATION PARAMETERS BY THE
METHOD OF PARALLELOGRAM

Using eqns. (5) and (6) we can write
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2
where P = p(l— &’)

It is interesting to note that b2 can be represented by the diagonal of a
parallelogram of sides 1, ¢’2 including an angle 2¢,.

The well-known relation between the tilt-angle o, the amplitude-ratio
p, and the phase difference ¢, for the O-mode is given by:

-2
fan 2 = 2908 o

p....,_
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Using p,.p, = 1 and ¢x+¢, = 0 we get:
2Pz COB Pz

tan 2o =
pr—1

(16)
It has also been shown by Banerjee and Khastgir (1963) that

w ’
¢X = - §+¢X
and
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= 1
that by = tan [K c08 ¢a+9 cos ¢y
80 tha

,COt by — [af sin ¢o-4’ sin ¢1]. (17)

a’ cos ¢g+h' cos ¢y

Here ¢x is the phase-difference between the normal and the abnormal

components of the magnetic vector of the radio-wave and ¢y is the change in

the phase-difference due to electron collisional frequency for the X-mode.
Using eqns. (17) and (11) we get

Px cos ¢y = (0’ sin pg+b' singy) .. .. .. (18)

Hence from eqgns. (11), (16) and (18) o can be determined. Knowing
o, 6o can be determined by the eqn.

2
_i=fo
(1+Pf)) cos 2o
In the casc of the X-mode, ¥y and 65 can be evaluated from the relation

Ux+io = (2n+1)n/2 and 0x = —bo.

cos 20p = (19

3. OUTLINE OF THE PARALLELOGRAM METHOD

If the point at which 4, is to be determined is below the level p2 = p2,

it follows from eqns. (8a), (8b), (9a) and (9b) that both ¢, and ¢, lie in the
first quadrant. From egns. (8a) and (85) we have
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For the given values of » and p’, ¢, is determined from eqn. (8¢c). Next
the value of a’ is calculated from eqn. (14) and the value of 42 is determined
by the parallelogram method from eqn. (15). The value of ¢; is determined
from eqn. (9a), viz.

’

sin 2, = (\%)2 sin 24 = (‘bi)2 Sin 2.

The value of px is calculated by the parallelogram method using eqn.
(11). Px cos ¢y is calculated from eqn. (18) giving due consideration to what
quadrant ¢y lies in (Murty and Khdstgir 1960). Hence i, can be found out.
If the point at which ¢ is to be determined lies above the level p2 = p2, ¢, can
be determined by the same procedure considering that both ¢, and ¢, lie in
the second quadrant. This method is much easier than that of Murty and
Khastgir (1960).
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