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OCOBJIMBOCTI IOHOC®EPHUX E®EKTIB YACTKOBOI'O COHAYHOI'O
3ATEMHEHHZ 25 )KOBTHA 2022 p. IIOBJIM3Y BEYIPHBOI'O TEPMIHATOPA

AkTyajabHicTb. loHOC(epa 3anumiaeTbcss OCHOBHHM KaHAJIOM, SIKMM BHKOPHCTOBYETHCS 3ac00aMu palio3B’s3Ky,
panioHaBiramii, pamiojokalii, AUCTaHIIIHOTO pamio30HIYBaHHA Ta pagioacTpoHowmii. [lapamerpu mpOro KaHary
CYTTEBO 3alIe)KaTh BiJl BIUIMBY BHCOKOCHEPTETHYHHUX JDKEPEN, L0 MAalOTh Micue B cucTemi 3emis — atmocdepa —
ioHOCepa — marHiTochepa (3AIM). OxHuM i3 TakuX JpKepen € coHsuHe 3areMHeHHs (C3). AKTyanpHOIO 3a1a4ero €
JIOCITIJKEHHST 0COOMBOCTEH peakilii ioHocdepu Ha airo C3, 1o Mae Miciie mooau3y MOMEHTIB 3axoay CoHIIS.
MerTo10 11i€i poOOTH € OmHUC pe3yabTaTiB JOCIIPKEHHS YacoBUX Bapiamiii moBHoro eiekrponHoro Bmicty (ITEB) B
ioHOCcdepi, Buknkanux C3 mo6i3y Be4ipHbOTO TepMiHATOPA.

Metoau i Mertonmosorifi. Y SKOCTI TEpPBHHHHX ITaHUX BHUKOPHCTAaHO pPE3YJIbTaTH BHMIPIOBaHHS MapameTpiB
paniocurHaniB ['nmoGanpHOi HaBiramifiHoi cymyTHHkoBOi cucremMu (ITHCC) GPS nHa cranmii NVSK mnsa mectn
cymytaukis (G04, G07, G09, G16, G26 i G27). IToxubxa ominku [IEB He mepesumntyBana 1%.

PesyabTaT. Briepme 3a momomororo 'HCC-texHooriit gocmimkerno peakuito [IEB Ha coHsYHe 3aTeMHEHHS, 10
MaJlo Miclle TMepea MPOXOMKECHHSIM Ta B MEPiOJ MPOXOKEHHS BEUipHhOro TepMiHaropa. BcraHnoieno, mo C3
3amyckae (i3uKO-XiMiYHI Ta AuWHaMiuHi mpomecu B cucteMi 3AIM, ski 3a6e3mnedyloTh NPOJOBXKEHHS peakIil
ioHOCepH 1 micis 3aKkiHUeHHs 3aTeMHeHHs Ta micns 3axony CoHis Ha moBepxHi 3emui. TpuBaicTs peakuii csrana
120-180 xB. 3a makcumansHOi pazu C3 nedinut ITEB He nepesunryBas 5 TECU a6o 33-36%. Benuuuna nedinury
B IIJIOMY BifacTexyBasa 3MeHImeHHs (pa3u C3 Ta miomi mokpuTTs aucky CoHms. € MiICTaBW BBaXKaTH, IO Mala
MicIie CHHEpreTHYHa B3a€MO/Iis IBOX HACTYITHHX JDKEPEN — COHSIYHOTO 3aTEMHEHHS Ta TepMiHaTOpa.

BucHoBku. BcraHOBIEHO OCHOBHI 0cO0IHMBOCTI i0HOChEPHHMX €(EKTIB COHSYHOTO 3aTEMHEHHsS B Mepion il
BEYipHBOTO TEPMiHATOPA.

KJIFOYOBI CJIOBA: ioHocdepa, coHsSUHE 3aTeMHEHHs, TIOBHUH eleKTpoHHUH BMicT, nedinur [1EB, TpuBamicts
peaxiiii, ocobimBoCTi ioHOChepHHX edekTiB

Sk mmryBatm: Yopuorop JI®, Jlopoxo BJI, XKmanko €I, MumoanoB OB, Ilumban AM. OcobmuBocTi
ioHOC(epHUX eQEeKTIB YacTKOBOTO COHSYHOTO 3aTeMHeHHs 25 >xoBTHS 2022 p. mobiaM3y BeUipHBOTO
TepMiHaTopa. BicHuk XapkiBchkoro HarioHanpHOTO yHiBepcuteTy iMeHi B. H. Kapasina. Cepis «Panmiodizuka Ta
enexrponikay. 2023;39:69-78. https://doi.org/10.26565/2311-0872-2023-39-06

In cites: Chernogor LF, Dorokhov VL, Zhdanko YH, Mylovanov YuB, Tsymbal AM. Features of ionospheric
effects from the partial solar eclipse of October 25, 2022, near the evening terminator. Visnyk of V. N. Karazin
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BCTYII
IoHoc(epa 3amMIIAETBCS OCHOBHUM KaHAIOM, SKAH BHKOPUCTOBYETBCS 3aco0aMH  pajiio3B’sI3Ky,
panioHaBiramii, paaioyiokarii, JUCTAHIIHHOTO Palio30HAYBaHHS Ta pagioacTpoHomii. [lapamerpu 1bOT0 KaHATY
CYTTEBO 3aJICKATh BiJI BACOKOCHEPIETHIHHX JKEPEIL, 0 BILTMBAIOTH Ha i0HOC(epy. Consune 3aremHeHHs (C3)
— BHCOKOEHEPTeTHYHE JDKEPEIo, SIKe 3/1aTHEe BUKIMKATH 3HauHI 30ypeHHS y BCIX MiJICUCTEMaX CHCTEMH 3eMiIs —
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atmMocdepa — ioHocdepa — marnitochepa (3AIM) [1]. Skicho edextu mix yac C3 momibHI edekram, 10
CIOCTEpITaloThCS i 9ac 3axony Ta cxoxy COHIIA, ale CyTTEBO BiIPI3HAIOTHCS 32 YACOBHMH Ta MPOCTOPOBUMH
Mmacmrabamu. Hesaxkaroun Ha Te, mo ioHocdepHi epektn C3 BuBUatoThest Oam3pko 100 pokiB, 3aiHIIaeThCs
HEBUPIIICHOIO HHU3Ka MUTaHb. [0 HUX HAJEXUTh TaKe MMUTAaHHI: B YOMY IOJIATal0Th ocobmmBocti C3 y BedipHIii
yac, mig 9ac 3axony CoHI Ta mobmu3y miei moaii? JJocmimKeHHs IuX 0cOONMMBOCTEH 00YMOBIIIOE aKTyallbHICTh
pobotu.

Jnst BuB4YeHHsI ioHOChepHUX edekTiB C3 3aCTOCOBYETHCS MIJHI apceHall METOiB: BepTUKAILHOTO [2—6] Ta
noxunoro [7-9] 3oHmyBaHHs, HekorepeHTHOro poscisuus [10-20], momnepiBcbkoro 3oHayBaHHs [21-23],
T'HCC-rexnodorii [24-30] Tta inmni [31-35].

TiIbKH COHSYHMM 3aTEeMHEHHSM, o May micie y 2020 Ta 2021 pp. NpHUCBSIUSHO BEIUKY KUIbKICTH POOIT
[6, 9, 27-29, 33, 36, 37]. Lle miarBepIKy€e Te3y Mpo Te, Mo KoxkHe HOoBe C3 101a€ HOBI BiJOMOCTI PO e(heKTH B
cuctemi 3AIM.

MeTta poOOTH — OmMHC pe3yNbTaTiB aHAi3y YacOBMX Bapiamiid moBHOTO enexTponHoro Bwmicty (IIEB) y
ioHOChepi, BuKIMKaHNX C3 m0OIM3y BEeUipHBOTO TepMiHATOPA.

Crarts moOynoBaHa HACTYITHUM YHHOM. [liciast KOPOTKOTO OMHCY 3arayibHUX Bimomocteil mpo C3 25
#OBTHA 2022 p., aHANI3y cTaHy KOCMIYHOI IIOTOJIY, METO/IIB Ta METOMOJIOT] JOCIIIKEHHSI HaBEACHO PE3yNIbTaTh
aHarizy yacoBux Bapiamiii [IEB. ITicims 0OroBopeHHS OTpUMaHHUX PE3yIbTAaTiB BUKIAICHO BUCHOBKH.

3ATAJIBHI BIJOMOCTI TPO COHAYHE 3ATEMHEHHS
YactkoBe C3 25 xoBtHs 2022 p. cnocrepiranocs Ha miBHOYI Ta B LleHTpansHiit €Bponi, Ha bianzpkomy
Cxopi, Ha [TiBHiYHOMY Cxoni Adpuku Ta B OLIBLIIi YaCTHHI Asii
[https://eclipse.gsfc.nasa.gov/SEdecade/SEdecade2021.html]. C3 posmowanocs Ham Tteputopiero Icmanmii o
08:59:10 UT (UT — Tyt i Hamami BcecBiTHIM dac), a 3akiH4mMiocs B paioHi Apasiiicekoro mops o 13:02:07.
Haiibinpma ¢aza C3 cxmamana 0.8611.

CTAH KOCMIYHOI MOrojan

Srigno 3 caiiramu [https://omniweb.gsfc.nasa.gov] i [https://wdc.kugi.kyoto-u.ac.jp] cram xocmiuHOi
noroau 0ys HacTynHuit. V gens C3 KOHLEHTpallis YACTUHOK Y COHSMHOMY BiTpi He mepesuysana (4-5) 108 M
3 IxHst mIBHUAKICTE Oyua 6mmspkoro 10 350-450 km/c, Temneparypa — 0.5-10° K, a o6unciIeHuii THHAMIYHAN THCK
— 1 =lla.

3HayeHHs B,-KOMIMOHEHTH MIXILJIAHETHOT'O MArHiTHOTO 1Mot (IyKTyBaiau y Mexax +(1-2) uTu.

Bennunna pospaxoBaHoi ¢yHkuii Akacody, 10 ONKCYE MPUILUIUB €HEpril BiJ| COHSIYHOTO BITPY JO
marHitocepu, He nepeBunryBaia 1-2 I'/Ix/c.

3nauenHs Kp-innekcy y nens C3 He niepeBuILyBaiu 2.

3nauenHs1 Dg-inaexcy 25 sxoBtHst 2022 p. ¢uiykryBanu y mexax +5 HTa.

HaBeneni fmani mpo mapaMeTpH COHSAYHOTO BITPY, MIKIUITAHETHOTO MArHITHOTO TOJSI Ta T€OMAarHiTHOTO
MoJNs CBigUaTh INPO Te, IO CTAaH KOCMIYHOi moroau OyB He30ypeHHWM, a 3HA4YUTh, CHPHUSTIMBUM JUIA
cnoctepeskeHHs edektiB C3. Y SKoCTi KOHTPOIBHUX JHIB 00panHo 21 Ta 26 xoBTHS 2022 p., OCKIIBKH IHI 22—24
s0BTH: 2022 p. Oynu gemo 30ypeHUMH.

METOAU TA METOJOJIOI'ISA
Hdust pmocmimxenust ioHocdepuux edexriB BukopuctaHo ['HCC-rexHomorii, a came AaHi BUMIpIOBaHb
curHamiB Hapiramiiinux cymytaukie G04, GO07, G09, G16, G26 i G27 ua crauuii NVSK. I'eorpadiuni
koopauHatu craHuil: 54.840° mH. mr., 83.235° cx. a. OcobnuBicTio naHux Juis wi€l cranuii Oyno te, mo C3
crioctepiraiocst ModJIM3y MOMEHTIB Yacy MPOXOJPKEHHsI BeUipHbOTro TepMiHaTopa. TpaekTopii migioHOChepHuX
TOYOK I BKa3aHUX CYNyTHUKIB MOKa3aHo Ha Puc. 1.
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Puc. 1. TpaexTopii mizionochepHux To4yok uist cynyTHUkiB G04, GO7, G09, G16, G26 i G27. UepBoHNUM KBagpaToM
nokazato cranuio NVSK.

Fig. 1. Trajectories of subionospheric points for the G04, G07, G09, G16, G26, and G27 satellites. Red square shows
the NVSK station.

Jlani BUMIpIOBaHB TapaMeTpiB PaliOCHTHANIB CYIyTHUKIB 33 BIIOMOIO METOAHMKOIO IEPETBOPIOBAIINCS B
vacoBi 3anexxuocti [IEB (muB., Hampukman, [10, 26-29]). IToxubka otpumanns [IEB He mepesummypana 0.1
TECU.

Hani npo Bapiauii I1EB, sixi cynpoBomxysaiu C3, chiBctaBisuncs 3 aanumu mnpo C3, a came ¢azor M,
BIJIHOCHOIO 4YacTkor ruomi jaucky Conus A, mokpuroro auckoM Micsis, BiIHOCHOIO oOcBiTieHicTIo E 3

YpaxyBaHHAM 3aTCMHCHHSA
E —E[1-—2_|.
100%

Just ouinku nmx mapamerpis C3 BukopucroByBanacs metoauka @. beccenst [38]. BigHocHa OCBIiTIEHICTH
E = cosy HOpMOBaHa Ha OCBITJICHICTh y TiACOHIYHiH Touti. KyT y — 11e 3eHiTHUII KYT.

Amnanizy migmsiranun dacosi Bapianii [TEB Ny(t), ouikyBane 3nauenns IIEB Nyo, sike mano Oyrtu 3a
BizcyrHocTi 3atemuenHs, aediuut [TEB ANy = Ny — Ny, Bignoche 3menmienust [IEB dy = ANw/Nyo, uac
3amizHIOBaHHS peakiii At [IEB na C3 Ta TpuBamicts peakmii AT.

Honamo, mo napamerpu C3 po3paxoBaHi st BUCOTH 450 kM.

PE3YJIbTATHU AHAJII3Y

Cynymunux G04. Yacosi Bapiamii Ny(t) st 2427 sxostHs 2022 p. HaBegeHo Ha Puc. 2a. I3 Puc. 2a BumHO,
mo C3 mamo Miciie mpuOJU3HO 3a OJHY roamHy m0 3axomy COHIE Ha MOBEpXHI 3eMyl Ta 3aKiHUKIOCS
npubiKn3HO B MOoMeHT 3axony Conus Ha Bucorax 0inst 100 kM. 3meniienns [IEB y nopiBHsIHHI 3 KOHTPOJIBHUMHU
JTHIMH po3nodaiocs mpuoausno o 10:15 ta mpoxosxysanocs i micnst 3axoxy CoHnsg Ha moBepxHi 3emui. Ko
3a JaHUMU KOHTPOJBHUX THIB BBakatH, mo Nyo = 15 TECU, Nymin = 10 TECU, 10 ANvmin = =5 TECU, a dymin =
—0.33. Yac 3amizHroBaHHs peaknii Ha C3 ckimagaB He MmeHIne 30 XB, SKIOIO0 HOTO BipaXxOBYBAaTH BiJl MOMEHTY
3aKiHUCHHsI 3aTeMHEHHsS. TpuBanicTe peakuii, neBHo, Oynma He MeHme 180 xB, TouHime i BH3HAUYWUTH He
HPE/ICTABISIETHCS MOKIIMBHM.

Cynymnux GO7. C3 3akinumnocs micis 3axoxy CoHIS Ha TIOBepXHi 3eMili Ta NpoJI0BXKYBasoCh O1m3bko 40
XB MICJNIS HOTO Ha BHcoTax ioHochepu (Puc. 26). 3menmenns Ny posnouanocs o 10:45 ta 3akinuminocs o 13:00,
T00OTO
AT = 135 xB. Haii6inbire 3HaueHHs nedinuty cnoctepiranocs 06 11:45. 3a Nyg = 15 TECU, Nymin = 10 TECU,
ANvymin = -5 TECU, a 6ymin = —0.33.

Cynymuux G09. C3 3akiHummocs mpakTHIHO B MoMeHT 3axony Conms Ha moBepxHi 3emuti (Puc. 2).
3menmenns [1EB posnovanocs npubmusHo o 10:20 Ta npoxosixkysanocs e micast 13:00. ITpu upomy AT > 160
XB. Sxmo
Nvo = 14 TECU, Nymin = 9 TECU, 10 ANvymin = -5 TECU, a dvmin = —0.36. 3nauenast Nymin Masio Mmicie 06 11:50.
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Cynymnux G16. YacTkoBe 3aTeMHEHHs 3aKiHUMIIOCS MpuOau3Ho 3a 10 xB 70 3axoay COHIA Ha MOBEPXHI
Hamoi maretu (Puc. 22). 3menmenns [1EB, o cympoBomxysano C3, TpuBaino He Merme 120 xB. Y pasi Ny =
12.5 TECU, Nymin = 10 TECU, maemo ANymin = —-2.5 TECU, a dvmin = —0.20. 3rauenns Nvmin ciocTepiraiocs o6
11:35.

Cynymuux G26. C3 3akiH4miocs 3a 22 XB 0 3aX0XIy cBiTwiIa Ha moBepxHi 3emui (Puc. 20). 3MeHIIeHHS
ITEB TpuBamno 3 10:30 mo 13:00, To6T0 61m3pK0 150 xB. ko Nyvo =~ 12.5 TECU, Nymin = 10 TECU, T0o ANvmin =
—2.5 TECU, a dymin = —0.2. 3nauyenns Nymin peecTpyBanocs npudan3Ho o6 11:15.

Cynymnux G27. Ilicns 3axony Conust Ha noBepxHi 3emuti [IEB nponosxyBaB 3MeHIIyBaTHCS Oijblle, HiX
y KoHTponbHi 1Hi (Puc. 2e). MmoaipHo, 110 Nyo ~ 12 TECU, Nymin = 10 TECU, 10 ANymin = —2 TECU, a Symin ~ —
0.17. Tpusanicts AT ne menme 120 xB. 3HaueHHs Nvmin Masio micue 06 11:50.

OBI'OBOPEHHSA

OcobmBocti ioHOCheprnx edekriB C3, mo Mamm Micre MOONH3Yy MOMEHTIB Yacy IPOXOKEHHS
BEUIpHROTO TEPMiHATOpPA, NIOB’s3aHi, MEPII 3a BCE, 3 THUM, II0 OCBITICHICTH i0HOC(EpH CYyTTEBO 3MECHIITyBajacs
npu 30imbIeHH] KyTa ). C3 momaTKOBO 3MEHIIYBAJIO OCBITICHICTH Y mel mepiod. 3maBanocs 0, mo ioHochepHi
edekTH 3aTeMHEHHS OyayTh anpiopi Mmanmumu. IIpote criocTepexeHHs mokasany, mo 3MeHneHHs [IEB 3a Amax =
91-93% csrano npubnusHo 20-36% (Tabmuns). binbme Toro, edexru Oy MOMITHUMH HaBIiTh 32 Amax ~ 83%.
e o3nagae, mo C3 3amyckae (i3uKo-XiMidHI Ta AMHAMIYHI TPOLECH B i0HOCQEPI, IO MPHU3BOIATH O ILIKOM
peecTpoBaHuX edekTiB. Baximpo, mo ioHochepHi edexTH MpoIoBKYyBaJIUCS HAa T BEYipPHHOTO 3MEHIICHHS
ITEB i micnst 3akiHueHHs 3aTeMHEeHHs1. TpuBaiicTs peakuii 3a3Bnyail nepesuiryBana 120—180 xB. Taka peakuis
ioHocdepu Ha C3 B 1itoMy OyJia HEOUiKYBaHOIO.

B Maii0yTHEOMY HEOOX1THO MPOBECTH JACTAIbHE (PI3UKO-MATEMATHUHE MOJICIIOBAHHS OCHOBHHX TIPOIICCIB B
ioHocdepi, Bukiaukanux C3 1moOnM3y MOMEHTIB MPOXOJPKEHHS COHSYHOTO TepMiHaTopy. MaOyTh, Mae Micle
CHHEpreTUYHa B3a€MOJisl ABOX BUCOKOCHEPTETHYHHX JKepeN — 3aTeMHEeHHs Ta TepMiHaTopa [1].

Ta6mmist. OCHOBHI BiIOMOCTI Tipo mapametpu 30ypesb [TEB, mo cynpoBopkyBamu C3, Ha cranmii NVSK.
Table. Basic information on the parameters of disturbances in TEC accompanying the SE at NVSK station.

CynyTHHK Mmax Amax, % Nvo, TECU _:}Iénérb ﬁ_NE\g'G’ Svmin AT, xB
G09 0.944 92.8 14 9 -5 —0.36 > 160
GO7 0.934 915 15 10 -5 —0.33 135
G04 0.931 91.3 15 10 -5 -0.33 > 180
G26 0.929 91 12.5 10 -2.5 —0.20 150
G16 0.926 90.6 12.5 10 -2.5 -0.20 > 120
G27 0.867 83.1 12 10 —2 -0.17 > 120

I'OJIOBHI PE3YJIbTATHU

1. Buepue 3a nonomororo 'HCC-texnonoriii nocnimpkeHo peakuito [IEB Ha coHsuHe 3aTeMHEHHS, IO
MaJio Micle mepes MpOXoKEHHSM Ta B IIepioJ] MPOXODKEHHS BEUipHHOTO TepMiHATOPA.

2. BcranoBnmeHo, mo C3 3amyckae (i3WKO-XiMi4HI Ta AWHaMivHI mpomecu B cucteMi 3AIM, sxi
3a0e3MeYyr0Th MPOJOBXKEHHS peakilii ioHocepHr i Mmicis 3aKiHUYeHHs 3aTeMHEHHS Ta micisa 3axoxy CoHus Ha
MOBEPXHi 3eMiIi.

3. TpuBaunicts peaxmii csarana 120—180 xs.

4. 3a makcumanbHOi ¢pasu C3 nedinur [1EB He nepesunryBas 5 TECU a6o 33-36%. Bennunna nedinury B
itomy BigcTexyBania 3mermeHHs ¢asu C3 ta Amax.

5. € mizncTaBm BBaXKaTH, IO Maja MICIle CHHEPTreTHYHA B3a€EMOJIS ABOX HACTYIHHX JDKEPEN — COHAYHOTO
3aTEeMHEHHS Ta TepMiHATOpa.
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Puc. 2. Yacogi Bapiauii [1IEB mns 24-27 xostHst 2022 p.: a — cynytHuk G04, 6 — cynyrauk G07, ¢ — cynyrhuk G09,
2 — cynytauk G16, 0 — cymytauk G26, e — cynyrauk G27. Homep Oins ninii BigmoBimae nHio Micsis. BepTHkanbHOO
MYHKTUPHOIO JIiHI€I0 MOKa3aHo MOMeHT 3axoxy COHIII Ha moBepxHi 3emii. 3ejeHa Ta YepBOHA TPUKYTHUKOMOAIOHI KPHBI —
¢da3a 3aTeMHeHHs Ta BigHOCHa 3ariHeHa Micsauem rtuioma gucky CoHus, BigmoBigHo. YepBoHa Ta poxkeBa JIiHil
Bi0OpaXaroTh BiTHOCHY OCBITJICHICTb 03 ypaxyBaHHs C3 Ta 3 Horo BpaxyBaHHSM.

Fig. 2. TEC temporal variations on October 24-27, 2022: a is G04 satellite, 6 is GO7 satellite, ¢ is GO9 satellite, 2 is G16
satellite,
o0 is G26 satellite, e is G27 satellite. The number next to the line corresponds to the day of the month. The vertical dotted line
shows the moment of sunset on the Earth’s surface. The green and red triangular curves are the eclipse magnitude and the
relative area of the solar disk shaded by the Moon, respectively. The red and pink lines reflect the relative illumination without
taking into account the SE and with it.
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FEATURES OF IONOSPHERIC EFFECTS FROM THE PARTIAL SOLAR ECLIPSE OF OCTOBER
25,2022, NEAR THE EVENING TERMINATOR
L. F. Chernogor, V. L. Dorokhov, Y. H. Zhdanko, Yu. B. Mylovanov, A. M. Tsymbal
V. N. Karazin Kharkiv National University, 4 Svoboda Square, Kharkiv, 61022, Ukraine,

Urgency. The ionosphere remains the main channel used by radar, radio astronomy, radio navigation,
communication links, and remote radio sounding. The parameters of this channel significantly depend on the
influence of high-energy sources that take place in the Earth—atmosphere—ionosphere—magnetosphere (EAIM)
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system. One of these sources is a solar eclipse (SE). An urgent issue is to study the features of the ionospheric
response to the SE action, which takes place near the moments of sunset.

The aim of this paper is to describe the results of studying the temporal variations in the total electron content
(TEC) in the ionosphere caused by the SE near the evening terminator.

Methods and Methodology. The results of measuring the parameters of the radio signals from GPS Global
Navigation Satellite System (GNSS) at the Novosibirsk station (NVSK) for six satellites (G04, G07, G09, G186,
G26, and G27) were used as the initial data. The TEC estimation error did not exceed 1%.

Results. For the first time, the TEC response to a solar eclipse that occurred prior to and during the passage of
the evening terminator was studied using GNSS technologies. It has been established that an SE triggers physical
and chemical, and dynamic processes in the EAIM system, which ensure the continuation of the ionospheric
response after the end of an eclipse and after sunset on the Earth’s surface. The duration of the response reached
120-180 min. At the maximum magnitude of the SE, the TEC deficit did not exceed 5 TECU or 33-36%. The
magnitude of the deficit most of the time tracked the decrease in the magnitude of the SE and the solar disk
coverage area. There are grounds to believe that there was a synergistic interaction between the following two
sources, the solar eclipse and the terminator.

Conclusions. The main features of ionospheric effects from the solar eclipse during the period of the evening
terminator have been established.

KEY WORDS: ionosphere, solar eclipse, total electron content, TEC deficit, response duration, features of
ionospheric effects
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