
0254-6124/2011/31(2)-208–06 Chin. J. Space Sci. ������

Zhao Hongmei, Jiang Changyin, Wang Jian. Analysis of properties for radiowave polarization plane rotation. Chin. J. Space

Sci., 2011, 31(2): 208-213

�������	
Æ�
∗

��
 1 ��� 2 � � 1

1(������������ 266107)

2(������������ 453003)

� � ����	���	
�
��, �������
������
	

������, ����
�
�����������������������������������	��
���	���	
��
����, �����
�����,  !��	���	
����������"����Æ. ������
�������#�.

��� ��$, �� , �	���	

������ P353

Analysis of Properties for Radiowave
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Abstract The radiowave polarization plane rotation is caused by the ionospheric dispersion and the

double refraction. Begin with the ionosphere refraction index, the formula of radiaowave polarization

plane rotation angle is derived in this paper. Using the measured electron density, magnetic induction

intensity module of geomagnetic field, and magnetic obliquity profiles, the radiaowave polarization

plane rotation angle is simulated for fixed height carrier under different angles between antenna side-

view and earth normal, different regions, different frequency bands, different time slots, and different

solar activity cases, which is described by column diagraphs and tables. The simulation results and

the rules and properties of radiowave polarization plane rotation angle are analyzed and summarized

in its seasonal, temporal, regional, frequency-domain aspects. (1) The rotation angle will decrease

as the frequency arises, and will increase as the angle between antenna side-view and earth normal

arises. (2) The rotation angle will increase as the sun polar activity arises, larger in the day and

smaller at night. (3) At night, the rotation angle in summer is the largest and in winter is the smallest

as in high and middle latitude, larger in spring and autumn and smaller in summer and winter as in
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low latitude. (4) In the day, the rotation angle in winter and spring is larger that in summer and

autumn as in high latitude, larger in spring and autumn and smaller in summer and autumn.

Key words Ionosphere, Refractive index, Radiowave polarization plane rotation
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l 1 �e� 307.5 MHz��������������
� 20◦ ��	���	
�

Fig. 1 Radiowave polarization plane rotation angle for

307.5 MHz, and the angle between antenna side-view

direction and earth normal is 20◦

l 2 �e� 307.5 MHz��������������
� 55◦ ��	���	
�

Fig. 2 Radiowave polarization plane rotation angle for

307.5 MHz, and the angle between antenna side-view

direction and earth normal is 55◦

_ 1 '( 307.5 MHz `abc)*+d [10−2(◦)]

Table 1 Radiowave polarization plane rotation angle for 307.5 MHz [10−2(◦)]

α′
0 R12 �� 3 e 6 e 9 e 12 e

02:00 LT 14:00 LT 02:00 LT 14:00 LT 02:00 LT 14:00 LT 02:00 LT 14:00 LT

ffg 8.00 38.67 11.20 20.38 7.81 30.33 3.79 34.11

160 hg 9.08 38.12 12.80 25.03 9.07 34.45 3.45 28.48

ij 16.22 38.23 11.22 33.55 16.73 41.54 11.26 33.99

ffg 5.29 26.20 8.52 15.69 5.37 20.55 2.60 20.04

20◦ 100 hg 5.73 28.51 9.94 18.91 5.94 24.52 2.25 19.04

ij 12.49 33.57 7.69 27.46 11.19 34.32 5.72 28.68

ffg 2.04 6.94 3.07 6.79 2.28 7.55 2.32 6.75

10 hg 2.03 9.86 3.00 8.39 2.05 7.37 1.86 5.36

ij 2.23 19.18 2.08 14.31 2.07 19.89 1.69 11.96

ffg 13.83 68.58 19.40 36.33 13.50 53.77 6.55 60.52

160 hg 15.80 67.61 22.25 44.54 15.73 61.09 5.99 50.52

ij 28.61 66.49 19.56 58.50 29.56 72.53 19.83 58.78

ffg 9.21 46.91 14.86 28.22 9.32 36.75 4.51 35.89

55◦ 100 hg 10.02 51.00 17.36 33.86 10.36 43.84 3.92 34.09

ij 22.12 58.97 13.45 48.26 19.83 60.51 10.07 50.26

ffg 3.58 12.64 5.40 12.40 3.99 13.73 4.07 12.26

10 hg 3.57 17.85 5.27 15.16 3.60 13.37 3.26 9.74

ij 3.93 34.09 3.64 25.40 3.65 35.46 2.97 21.30
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l 3 �e� 1410 MHz��������������
� 20◦ ��	���	
�

Fig. 3 Radiowave polarization plane rotation angle for

1410 MHz, and the angle between antenna side-view

direction and earth normal is 20◦

l 4 �e� 1410 MHz��������������
� 55◦ ��	���	
�

Fig. 4 Radiowave polarization plane rotation angle for

1410 MHz, and the angle between antenna side-view

direction and earth normal is 55◦

_ 2 '( 1410 MHz `abc)*+d [10−3(◦)]
Table 2 Radiowave polarization plane rotation angle for 1410 MHz [10−3(◦)]

α′
0 R12 �� 3 e 6 e 9 e 12 e

02:00 LT 14:00 LT 02:00 LT 14:00 LT 02:00 LT 14:00 LT 02:00 LT 14:00 LT

ffg 3.80 18.39 5.33 9.69 3.72 14.42 1.80 16.22

160 hg 4.32 18.13 6.09 11.90 4.31 16.38 1.64 13.55

ij 7.72 18.18 5.34 15.96 7.95 19.76 5.36 16.17

ffg 2.52 12.46 4.05 7.46 2.55 9.77 1.23 9.53

20◦ 100 hg 2.73 13.56 4.73 8.99 2.83 11.66 1.07 9.06

ij 5.94 15.96 3.66 13.06 5.32 16.32 2.72 13.64

ffg 0.97 3.30 1.46 3.23 1.08 3.59 1.10 3.21

10 hg 0.97 4.69 1.43 3.99 0.97 3.51 0.88 2.55

ij 1.06 9.12 0.99 6.81 0.98 9.46 0.80 5.69

ffg 6.57 32.59 9.22 17.27 6.42 25.56 3.11 28.76

160 hg 7.51 32.13 10.58 21.18 7.48 29.04 2.85 24.01

ij 13.60 31.59 9.30 27.80 14.05 34.45 9.43 27.92

ffg 4.38 22.30 7.07 13.42 4.43 17.47 2.15 17.06

55◦ 100 hg 4.76 24.24 8.25 16.10 4.93 20.84 1.87 16.21

ij 10.51 28.02 6.40 22.93 9.43 28.75 4.79 23.88

ffg 1.70 6.01 2.57 5.90 1.90 6.53 1.94 5.83

10 hg 1.70 8.49 2.51 7.21 1.71 6.36 1.55 4.63

ij 1.87 1.62 1.73 12.08 1.74 16.86 1.41 10.13
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l 5 �e� 10300 MHz��������������
� 20◦ ��	���	
�

Fig. 5 Radiowave polarization plane rotation angle for

10300 MHz, and the angle between antenna side-view

direction and earth normal is 20◦

l 6 �e� 10300 MHz��������������
� 55◦ ��	���	
�

Fig. 6 Radiowave polarization plane rotation angle for

10300 MHz, and the angle between antenna side-view

direction and earth normal is 55◦

_ 3 '( 10 300 MHz `abc)*+d [10−5(◦)]
Table 3 Radiowave polarization plane rotation angle for 10 300 MHz [10−5(◦)]

α′
0 R12 �� 3 e 6 e 9 e 12 e

02:00 LT 14:00 LT 02:00 LT 14:00 LT 02:00 LT 14:00 LT 02:00 LT 14:00 LT

ffg 7.13 34.46 9.98 18.16 6.96 27.03 3.38 30.40

160 hg 8.09 33.98 11.41 22.31 8.08 30.70 3.07 25.39

ij 14.46 34.07 10.00 29.90 14.91 37.02 10.04 30.30

ffg 4.72 23.35 7.60 13.99 4.78 18.32 2.31 17.86

20◦ 100 hg 5.11 25.41 8.86 16.85 5.29 21.85 2.01 16.97

ij 11.13 29.92 6.85 24.47 9.97 30.59 5.10 25.56

ffg 1.81 6.18 2.73 6.05 2.03 6.73 2.06 6.02

10 hg 1.81 8.78 2.68 7.48 1.82 6.57 1.65 4.78

ij 1.98 17.09 1.85 12.76 1.84 17.72 1.50 10.66

ffg 12.32 61.08 17.28 32.37 12.03 47.90 5.83 53.90

160 hg 14.08 60.21 19.82 39.68 14.02 54.41 5.33 44.99

ij 25.48 59.19 17.42 52.09 26.32 64.56 17.66 52.31

ffg 8.21 41.79 13.24 25.15 8.30 32.74 4.02 31.97

55◦ 100 hg 8.93 45.42 15.47 30.16 9.23 39.05 3.50 30.37

ij 19.70 52.50 11.99 42.98 17.67 53.87 8.97 44.74

ffg 3.19 11.27 4.82 11.05 3.55 12.23 3.63 10.93

10 hg 3.18 15.90 4.70 13.51 3.20 11.91 2.90 8.68

ij 3.50 30.36 3.25 22.63 3.26 31.59 2.65 18.98
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