A=

A48 Sl HE 7hsd Aol A7 A2 AL 71

o=, FEE, UHg )«
o}F TN et Al § =N Z53, ob o) stal A4St

yong @ajou.ac.kr

A Precise Calculation Method of Faraday Rotation Angle Applicable to
Low Earth Orbit Satellite Communications

Do Hyeon Lee, Junmo Yang, Yong Bae Park

Department of Artificial Intelligence Convergence Network, Ajou University

Department of Electrical and Computer Engineering, Ajou University

a0

A% $14(LEO) &
71t} B o1
Aol & AEato] Helo] 3| HZHFRA) &
F 2 Y A 2A0M %

SAlolA el eE Edehes

I.4 &
AgEs F9ste de}ﬁr—“‘ %X4, 2, AIZE A4, sgde] 3A
(Faraday rotation, FR) % [
olElU 7t W3} BUAE Gusle] B
), 914 BAld A olgd AT &4
I5Aott, A5 gy &5, A £F, F OPJ W3l 5 0431 [9ldf
uhz} ke, olg)dt 54 542 IR A Asthd Jeke vtk &
8] A% ALEO) BAlAE A9 1% o] o Mot ARt 54
8 BsleslE R 9aF gl FR Ak 7|We] 8749tk 71E9] FR AL
At A2 g 2 -5 W3 quasi -longitudinal) A3} 7F4E 7]
nko g2 Alketct [2](3], 3HAINE 7189 W2 w97 @ %7t Wl
WP— HHdle] 34 ZE=(FRA)E AE3 AXEA Kok $HAI7E 9L
whEpA] 2 Aol A= 33k AR E D A7) BREE ) A
Zdﬁr AEE AR 5 FA A-gA 9] FEe FRAS Avtehs 7S

o

Aok,

Im 22

2 A= Appleton - Hartree A4S 7ike g2 Ags U Ag F2E
AAstal, o)F F3 FRAS ALt Altehs Ble A9k}, Appleton
- Hartree W42 Z4ES WA YE9} 73449 32 fds, 53
UHF o’ 153} tloo A= A2 )33} Az} S5 9aks FAg g
3}yl %ﬂi ] 5 53 g5

%
=, 78‘11:-)9} A WFEZE, 17, &8 Fopel kel Jejk g
27} 247 ol%, IGRF-13 29S 59 aid Fzde 2 XVWW X]
A7 ARE FEI ojH e WA U 9 A7 dlo|elE upge
Appleton - Hartree A4S 2838t Adute) wddute] 2488 7
7} AXbet), o] & 5 ste] S8 E Aol & o] &4l sizdle] I AwE 4
Balo] m&goay AA AR w2 F4 FRAS A&

Aztate] d#jdlo] 3 A(FR)> Wyl EUAE f

IRI 2016 AP E 2 IGRF-13 AA7173 293} Appleton - Hartree t” é R %}%311 4
Alkshe We Acketeh A9t 7|H-E 7)1 W oiv] AN FEw

HAip A4S Fasgksla, LEO B4 Al2=Ee] 2 "3%% FAE 5 QT

Q ok
=

-a}om xﬂom e 7Kes) 25 19 B ITU-R Ao e 1o
e ATEE AZen, AlE A0 km)o] 2A kg T4
Yo 1eie 4 ook 53, ehelbe) w7 2 Wi wael B FR
o) 54 2] Fsalel, A7 8 B0 sl Wel% BAIAE
AN FR NS S 5 e £ AT A5k A5 98 Aasso
24 ATE 94 BN 54 A5 FA el 792 5 ek

O

S P

H

ACKNOWLEDGMENT

The Institute of Information and Communications Technology
Planning and Evaluation (IITP) Grant funded by the Korea
Government (MSIT), Development of 3D-NET Core Technology for
High-Mobility Vehicular Service, under Grant 2022-0-00704-001

FaE3

[1] K. G. Budden, Radio waves in the ionosphere: The mathematical
theory of the reflection of radio waves from stratified ionised layers.
London, UK: Cambridge University Press, 1961.

[2] A. C. Cushley, K. Kabin, and J.-M. Noel, “Faraday rotation of
automatic ~ dependent surveillance-broadcast (ads-b) signals as a
method of ionospheric characterization,” Radio Science, vol. 52, no.
10, pp. 1293 - 1300, 2017.

[3] ITU-R, “Ionospheric propagation data and prediction methods
required for the design of satellite networks and systems,” ITU-R
P.531-14, August 2019.

[4] Singh, M. & Bettenhausen, M. H. An accurate and efficient
algorithm for faraday rotation corrections for spaceborne
microwave radiometers. Radio Sci. 46, 1-16 (2011).



