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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.
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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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Fig. 2. lon density profiles for the daytime mid-latitude ionosphere (left) and altitude profiles
of the neutral densities in the daytime mid-latitude thermosphere (right) [41].

F-502 W1, AJA(20-80 nm)C2 Fol25kH 07 48 o]olc}. HtfdArd=rt
UelE 15 922 A AX(topside)gkal 3k, o]l % (transition height)?l 600-
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TEEF gi7]19] AR Wskg 185 100 km ©]5F 715291 #&H(homosphere)o A=
o] AAgle] SAH7] AdEu7F 475kl vl A(heterosphere)) 100 km)ollAl= &
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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].
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Hok= 22(Fig. 4. left) slollA] Fol 23+ AlAol= Chapman 3412 4] ()2 2t B¢
?J’\]‘Z. =0¢ o A7t = FPEI APE] il 1=9] flotEe Aol &l

= ¥H9] Chapman layerE FAJSHHFig. 4. right).
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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].
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D-, E-, F- & Fol22hs et YaiFo g 7j&o] 7|53t B, F-5-& AR
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oz Agdrt. of7|4 O, HE2 Fol2std F wi=A N AUIHA 7%
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O+hv » 0" +e” 30

Abh QA= Fo|L5te] £AF AT Ny NO™9| ez vijo] wl2A] xxjet A2
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Fig. 6. External process that operate on the terrestrial ionosphere [41].
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AL Sol7ke eIl olo] & e s W7IHE)| EAISHE 7%, ol 7173l 2ls)
7ESESZE A7 10l dish sldst] 3 AL v o= 3ol S dsEn
o] 4% A= AAl FLR, o2 WA o o] 50| HiEEHA Hxte} o]2o]
A7 A7 B AR e 9 BRSH| HER AV|A s HaP) i

A HolA AR YL 7|EHoR Zepzrutel SA4H7|9] FEFETIRV)]
I A71HE) 2213 A7 B) g Al710l s A A1)l A% e
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7184 FE Ee S SIS SEC] WIS (v > o) A1 FFETE S
7|ekhe wet F2olA "ok -5 SEFIe A2 k7t 719 Bl M(v ~ o) &
gtzuks A7 S/9urEe] 9= B ot Bl Sre @40l EAIsks A9

oJt}. 200 km o9l AEoflAE F/dH719] Wert Hot Eetntet Fgd19] FEFut
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Fig. 7. Perpendicular motion of ion and electron to electric field and magnetic field.
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Fig. 9. Schematic diagram showing the zonal electric field component (left) and schematic
diagram of how plasma uplift via electric fields transports plasma from equatorial to tropical

zones (right) [1].
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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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