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FINE STRUCTURE OF NIGHTTIME ENHANCEMENTS OF THE
ELECTRON CONCENTRATION IN THE F2 LAYER MAXIMUM

Abstract. The analysis of the fine structure of the night enhancements of the electron density at the maximum
F2- layer is carried out. In a specific example of behavior of the F2-layer parameters, we consider the mechanism of
the enhancements formation, which consists of several steps. These steps are consistent increase of the velocity of
the meridional directed to the equator thermospheric wind, lifting F2-layer. This step greatly reduces the rate of
recombination, so beginning an enhancement in the eclectron density in the layer. Increasing the electron
concentration leads to a decrease in the electron temperature in the F2-layer and the further enhancement of the
plasma flow speed directed down. Increased downward plasma speed provides additional flow in the F2-layer,
resulting in electron enhancement, and so forth. This self-sustaining avalanche process produces peak N,,F2. The
process stops when the thermospheric wind begins to decrease with a corresponding reduction in the height of the
F2-1layer. The layer goes back to the heights with the high rate of recombination, and N,/?2 begins to decrease.

Key words: ionosphere, vertical sounding, nighttime enhancements in the electron concentration of the F2-
layer maximum
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TOHKAS CTPYKTYPA HOUHBIX YBEJIMYEHHI
B MAKCUMYME F2-CJIOA

Annortanust. [IpoBeieH aHANMN3 TOHKOW CTPYKTYPbI HOUHBIX YBEIMUCHUH SICKTPOHHOW KOHIICHTPALMU B MaK-
cumyme F2- cos. Ha KOHKpETHOM IpuMepe MOBEACHHUS ITAPAMETPOB F2-CII0sI, PACCMOTPECH MEXaHH3M 00Pa30BaHHSI
VBEIMYCHHUH, COCTOANIMI M3 PAAa 3TANoB. JTH 3TAmbl NMPEACTABILIOT MOCIEAOBATEIRHOE YBEIHUCHHE CKOPOCTH
MEPHIHOHAIBHOTO HANPABJICHHOTO K 3KBATOPY TEPMOC(EPHOTO BETPA, MOJHUMAIOIIETO F2-CNOH, UTO CHIBHO
VMCHBIIACT CKOPOCTh PEKOMOMHALMH, IMO3TOMY HAYMHACTCSA YBCJIMHUCHHE 3JICKTPOHHOH KOHIICHTPAIMH B CJIOC.
VYBenu4yeHHE 3ACKTPOHHOM KOHICHTPALMH MPHBOAWT K YMEHBIICHHIO 3JICKTPOHHOM TEMIEPATYPBl B [2-ClOE H
JANbHCHIIEMY YCHJICHHIO CKOPOCTH IUIQ3MECHHOTO TOTOKA BHH3. YBEIMYCHHE HAMPABICHHOH BHH3 CKOPOCTH
IIa3MBI 00CCIICUMBACT AOMOJHHUTCIIFHOS MOCTYILICHHUS TIA3MBI B F2-CIIOH, MPHUBOAA K YBCIHUCHHIO 3JICKTPOHHOH
IUTOTHOCTH HM TaK jJajee. ITOT CaMOMOICPKUBAOIIMICS JTaBHHOOOpa3HbI mporecc (HopMHpPYET MUK B NmE2.
[pormecc ocranaBamBacTCs, KOTAAa TePMOC(EPHBIN BETEP HAYMHACT YMEHBINATHCS C COOTBETCTBYIOIIMM ITOHIDKE-
HHCM BBICOTHI CJIOA /,,F. Caoli BO3BpAImacTCsS HA3a4 HA BBICOTHI, TJC BHICOKA PCKOMOWHAIMS, N,/f2 HAYHHACT
VMCHBIIATHCS M OTHUCHIBAEMBIH ITPOILIECC 00OPANIACTCS.

KmoueBnie cioBa: moHocepa, BEPTHKANGHOS 30HAMPOBAHUE, HOYHBIC YVBCJIMHUCHHS 3JICKTPOHHOW KOHICH-
TpAIHH.

Beegenne. Ecin He Opare B pacueT MPOLIECCHI MEPCHOCA MOHOCHEPHOH IUIa3MBI, SICKTPOHHAS
KOHOCHTpauA CpCAHCHITUPOTHOI'O F2- cros I/IOHOC(I)Cpr, KOraa HOYBIO BBIK/IIHOYUCH COJHCYHBIH UCTOUYHHK
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(doTOHOHMBAINH, JAOKHA IJIABHO YMCHBINATHCS Onarogaps PeKOMOWHAIMH HJICKTPOHOB ¢ OTPHLIATS/Tb-
HeiMH  HOHaMu. (QJHAKO HOYBKD YACTO MMPOUCXOAUT YBCAHUYCHHE JJICKTPOHHOH KOHLCHTPAIUH.
IKCICPUMCHTATIBHBIC U TCOPSTHUCCKUE UCCIICIOBAHUS HOYHBIX YBCIMYCHHIN 3ICKTPOHHOU KOHICHTPALIMH
B Makcumyme [I'2- cios noHochepsl (Nml2) mpoBOsSTCS MPOmO/KUTEAbHOS Bpems. B paborax [1-5]
paccMaTpPUBAIOTCS MEXAHU3MbI (DOPMHPOBAHUS HOYHBIX VBCAHYCHUH, BKIIOYAMOINC HANPABICHHBIN
BBEpX Apciid 1ma3mbl, OOYCIOBJACHHBIM HANPaBJICHHBIM K 3KBATOPY MEPHUIMOHAIBHBIM HECHTPAIBHBIM
BETPOM, U YCHICHHC HANPABJICHHOTO BHH3 MOTOKA IUIA3MbI U3 HPOTOHOCHEPHI M3-32 AOMOIHHUTCIHHOTO
Harpesa Iwiasmel npotoHochepsr. B padore [3] man duzuueckuil MEXaHU3M SIBICHHUS, BKTIOYAIOIIHMA
MOCTEJOBATCIPHOCTh 3TANOB, PACCMOTPEHHE KOTOPHIX TIO3BO/IIET 3KCICPHUMEHTANBHO MPOCICIUTD
TOHKYH) CTPYKTYPY VBCIHYCHUH, OTPAXKAMOIIYIOCS BO BPEMCHHOM MOBSACHHM MHapamMeTpoB F2- CIiosl.
IMoatomy 1epr0 HACTOSIICH PAOOTHI SABUJICS AHAMN3 MOBSACHUS MAPAMETPOB ['2-CJTI0SI B ICPUOABI HOYHBIX
VBCMUCHUN 3JICKTPOHHONW KOHIICHTPALIMHU MO0 JAHHBIM BEPTHKAIBHOTO 30HAMPOBAHUS HOHOCHEPHI HA CT.

Amvarter (76°55'E, 43°15'N).

OnucaHue annapaTypsl 4 aHAIH3 pe3yJibTaToB HabmoaeHuii. Hounbie HabmoaeHus noHocheps
mpoBoasarcs B Mucturyte wonochepst (cr. Anmarel) Ha uupoBOM HOHO30HAC, COMPSKCHHOM C
KOMIIBIOTEPOM, KOTOPBIH NPEAHA3HAUCH A1 cOopa, XpaHCHHS W 00pa0OTKH HOHOTpamMM B LIUGPOBOM
Buae. Madopmaris cauThIBACTCSA ¢ HOHOTPAMM MOIYABTOMATHICCKUM METOAOM. JTHTEIBHOCTh CEaHCOB
HAOIOJACHHS, OCYIICCTBISICMBIX B 5 — MUHYTHOM PCKHUME, B 3aBUCHMOCTH OT C€30Ha cocrasmsiia 10-14
4gacoB, 10-15 HoueH kaxapiii Mecsi. Y4YalmCHHOS 30HAUPOBAHKUEC HOHOCHEPHI AT BO3MOKHOCTD UYCTKO
¢uKxcupoBaTh yBeIMICHUA Nml2 ¢ Malol JMATETFHOCTBIO U aMITUTY 10H. BepTrkaneHoe 30H1upoBanue
noHocepsl mpoBoauIoch Ha mubposom wuoHo3oHAe “Tlapyc”. WHonozoHm obecrieunBaeT TOYHOCTD
CUNTHIBAHHS JCHCTBYIOIIMX BBICOT OTpakeHHs paamocurHana (4(f)) ~ 2.5 kM u paboumx dYacToT
soHxuposanus (f,) ~ 0.05 MI'u. Madopmanus, HeoOxoaumas A pacueToB pa3HOOOPA3HBIX MAPaMETPOB
£2-cnost, cunThIBAIACh C HOHOTPAMM IOy aBTOMATHYCCKHM METOJOM C YYACTHEM OINBITHOTO OMNEpaTopa.
B paGore [6] mokaszaHo, 4TO TOAOOHBIN CIOCOO 0OpabOTKH HOHOTpamMM O0nagaeT OOMBIICH, MO
CPAaBHCHHIO € AaBTOMATHYCCKUM METOJOM, TOUHOCTBIO CUUTHIBAHMS HOHOC(EPHBIX MapaMeTpoB U
OOMBIINM CTATHCTHYCCKUM BBIXOJOM HOHOTPaMM, MPHUIOAHBIX kK 00padoTke. C HOHOTpaMM CUHMTHIBATHChH
3HAYCHHS JCHCTBYIOIIUX BBICOT OTpakeHUs (/'(f)) paguocurHana Ha psae pabouux YacTOT M 3HAUCHUS
KputHueckux 4actot (f,.[2). Hampuelimas oOpaboTka JAHHBIX MPEACTABIUIA PACYCT BBICOTHOTO
pacopeacacHust 3aeKTpoHHOU mwiotHocTu (N(h)-podmmst) metogom POLAN [7] u monyueHume u3
MOCIEIOBATCIPHOCTH MNpoQHIeH BPEMEHHBIX BapHalWi psaa mnapamMeTpoB F2-crmosg (3NMEKTPOHHOU
IUIOTHOCTH Ha (PUKCUPOBAHHBIX BBHICOTAX (Nj(1)), mimoTHOCTH B Makcumyme ciosi (N,[2), MCTHHHBIX
BBICOT Makcumyma (/) u ocrHoBauus (h,,.F) cios u ero monyroamuast (Ah= h,F - hy,07). 3a BeICOTY
OCHOBaHUS F2-Cllos BRIOHpAIach BEICOTA, KOTOPOW COOTBETCTBOBANIO 3HAUCHHE SJICKTPOHHOH IIOTHOCTH
03xN,F2. Kospdummenr 0.3 Opin momodpaH SMIUPHUUECKH K3  COOOPaXKCHUSA HAUOOIBIIETO
MPUOTKEHHUS 3TOM BBICOTHI K BBICOTE, HA KOTOPOU HAa SKCHEPUMEHTAITRHOM N(/)- mpodune mposBsics
3HAYUTEIbHBII BEICOTHRIM IPAJUCHT JIEKTPOHHOM IIJIOTHOCTH.

Ha pucynke 1 mpeacraBneH npuMep MOBEIACHUS MapamMeTpoB F2-clod, KOTOPOE MPEACTABIACT
MOC/ICAOBATEIBHOCTD YBEAHUCHUH: niepsoro (t ~ 20.40 — 22.25), sroporo (t ~ 23.10 — 02.00) u Tperpero
(t ~ 03.15 — 04.15). XKupHoli TuHHEH HA PUCYHKE MOKA3aHO MOBEICHUE KPUTHICCKOU YacTOTHl (f,£2) F2-
cnost Ans OOBIKHOBCHHOM KOMITOHEHTHI OTpasKeHHOro curHaina. Kpuruueckas uactota cinog (8 MI'm)
CBSI3aHA C DJICKTPOHHOW KOHICHTpauueHd B Makcumyme ciios (N,F2), BbipakacMOH KOMHYCCTBOM
SNEKTPOHOB B KyOHUECKOM CAHTHMETPE, COoTHOmEHHEM N, F2 = 1.24-10% (£F2)*. TlazeHue KpuTHIECKOM
YacTOTHl B HAYAJIC CCaHCA M3MEPCHUS 00YCIOBICHO BHIKIIOUCHHEM HOHM3NUPYIOEro unyucHus ComHia
MOCTE €ro 3axoJa U XHMHYCCKHMHU NOTCPSAMH, CBSI3aHHBIMH C pekoMOmHammed mmasMmel. brictpoe
VBCJMUCHUE 3JICKTPOHHON KoHIeHTpauuu mociae 06.00 oGycnosiaeHo Bocxomom Cognima. Paccmotpum
MOBEJCHUE BCEX MAPaMETPOB CII0s AT IIEPBOTO MO HMOPSIKY VBEINUCHHS HOHU3ALUH € TTHKOM V,,F2 B t ~
22.25, npuHuUMas BO BHUMAHHUE MOCICI0BATSIPHOCTh 3TAMOB, PACCMOTPEHHBIX B paboTe [3], B KOTOpOIH
HCTONB3VETC pa3pabOTaHHBI aBTOPAMH CAMOCOIVIACOBAHHBIH METOJ TMOIVYCHHS TEPMOCHEpHBIX
MapaMeTPoOB W3 AaHHBIX Pagapa HEKOTECpPEeHTHOro paccesHus. OCHOBHAs HACd METOAA MPEACTABISCT
MOJArOHKY TeopeTuucckoro N(h) - npoduns k HabmOAaCMOMY TPOMUIID U TaKUM 00pPa30oM MOIYICHHS
CaMOCOTTIACOBAHHOTO HAbOpa TIaBHBIX A3POHOMHYCCKHX MapaMETPOB. HEUTPAIBHOTO COCTABa,







