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The Earth's ionosphere is an area where part of the upper atmosphere is ionized and exists in a plasma
state that affects radio waves. It is a field that has been studied for a long time as it directly affects real life
in relation to communications. Depending on the altitude, it is divided into D, E, and F layers depending on
the main ions that make up the electron density. The density of the neutral atmosphere is very large
compared to the electron density, so it should be described as plasma taking that effect into account. It is
an area where influences from outside the ionosphere are directly reflected, starting from the sun and
extending to the earth's surface, and is a field that involves complex and diverse areas of research. In this
paper, we explain the process by which the Earth's upper atmosphere is ionized to form the ionosphere
and introduce the characteristics of the ionosphere at low and mid-latitudes. In addition, we introduce the
research that domestic researchers have participated in related to the ionosphere to date and hope that it

will be used to promote exchange in the field of ionospheric research in the future.

Aol A, A+ HHE, F - A= A4
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Fig. 1. Altitude profile of neutral atmospheric temperature (left) and ionospheric plasma den-

sity with the various layers (right) [1].
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2,000 kmollA] Eet=utast vhe o] XjHoflA O'et H'e] Wi= A2 ot

4. XI5t 1307

A 71425 1 2% HIlE 5o tiiRd(troposphere), ‘35 A(stratosph-
ere), 57F8(mesosphere), H(thermosphere)2. & EREH =3} = Alo|i= AH(-pause)
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Fig. 3. International Quiet Solar Year (IQSY) daytime atmospheric composition, based on

mass spectrometer measurements above White Sands, New Mexico (32°N, 106°W) [1].

T(e)o Exg 1 ML) IS F= 013— I 4= Qlt. MR EE 200~
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A A, 4 (09 APYLox Boote] YEMNE AVE - ek Skl
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o] A3t Ageo] A 425 AHsH %EHqi A BEE, L AR 28E, V-
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ON
at—q L—-V-(NV) 1)
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[X-A BApo] o3 SA4H7171 Fol2atE o] FAHE T ZHE 4= Qi ofuf Tabge] H
FFol EolF%(scale height)7t AT G 7IASFE o]FojXl HHE tj7|He = YAt
Hok= 22(Fig. 4. left) slollA] Fol 23+ AlAol= Chapman 3412 4] ()< 2t B¢
YA 2=09 o A7t A= FHET APEC] i 11=9] flotdie Aol &
= g9 Chapman layers 3/3$cHFig. 4. right).

q(z,X) = qoexp(1 — z — e"“secy) Q)

AT Al Yeo] 4] £+ Woll= D-3, E-5, Fi-35, F-5°] 3451, o= D-F
I} F-3o] AXItHFig. 5). E3t B SH71(AADY wiet =47 1(ADY w Aol B
k. FHoff AAPEE 250-400 km F= FE(hmF)ollA] F4=H, WHhE vhof o ot
A Hd AFEENmE)= Y F719 b Wl 10° cm?®, ol 10° cm?® FZoltt.
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Fig. 4. Atmospheric absorption of solar radiation (left) and the Chapman profile of an iono-

spheric layer(right) [44].
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Fig. 5. Typical vertical profiles of electron density in the mid-latitude ionosphere [45].

200-700 km Ale]9] AAPUE £X= F-5& olF= T8 ol2% 0% F-3 ARole H
o] 2o] AL} Aol Ytk F-Z sHXbottomside)oll 3H3H= 100-150 km Ato]2] A
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Pol23} HHA BHE A= e AA, BEAF AES, Aot wel o]2-URt ARt
oz Agdrt. of7|4 O, HE2 Fol2std F wi=A N AUIHA 7%
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Fig. 6. External process that operate on the terrestrial ionosphere [41].
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Fig. 7. Perpendicular motion of ion and electron to electric field and magnetic field.
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Fig. 10. Spread F event seen by the JULIA coherent scatter radar on September 6, 1996 [41].
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