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OIIEHUBAHUE MOTI'PEIITHOCTEM ONPEJAEJEHUS
MAPAMETPOB HOHOC®EPHOM IIA3MbI, CBA3AHHBIX C
HEYYETOM KOHEYHOCTU BEJIMYNUHBI JIEBAEBCKOI'O
PAINYCA DKPAHUPOBAHUSA

3a pe3ynbTaTaMH MOJEIIOBAHHS DPO3B’S3aHHS NPAMOI Ta 3BOPOTHOI 3afad pamgiodi3uKH OLiHEHO
METOANYHI MOXUOKH BU3HAUCHHS [TapaMeTpiB ioHOChepHOT Mma3My, sIKi OB sI3aHi 3 HEBPaxXyBaHHIM
KiHIIeBOI BENMYMHU [e0a€cBCHKOTO pPafliyCy eKpaHyBaHHS. 3pOONEHO BHCHOBOK PO Te, L0 Yy
3araJIbHOMY BHIIAJIKy HalOLIBII CHCTEMATUYHI ITOXMOKM BHHHUKAIOTH IPH BH3HAYEHHI KOHIICHTPALii
eJIEKTPOHIB. MeHII 3Ha4yHi NMOXMOKHM NPUTaMaHHI OLIHKaM TeMIIepaTypd elIeKTpoHiB. JomaTkosi
MOXMOKH BU3HAUYEHHS TEMIIEPATypH iOHIB Ta BiJHOCHOTO BMICTY iOHIB € HE3HAYHUMH.

ITo pe3ynbTaTaM MOJCIMPOBAHUS pEIICHHS HPSAMONH M oOpaTHOW 3amad pagno(pH3UKH OLCHEHEI
METOAUYECKHE MOTPEIIHOCTU ONPEICICHUs] MapaMeTpoB HOHOCHEPHOI IIIa3Mbl, CBS3aHHBIE C
HEy4ETOM KOHEUHOCTH Ae0aeBCKOro pajauyca skpaHupoBaHus. CleIaHo BBIBOJ O TOM, YTO B 00IIeM
cllyyae  MAaKCHUMaJlbHble CHCTEMATHYECKHE IIOTPEIIHOCTH  BO3HMKAIOT MPU  ONpPEJEIeHHU
KOHIIEHTpaUK dJeKTpoHOB. OIEHKH TeMIIepaTyphl DIEKTPOHOB XapaKTEPU3YIOTCS MEHBIINMHU
3HAYEHHSIMH MOTPEIIHOCTeH. JIOIOIHUTEebHBIE IOTPEIIHOCTH OIPEIeIeHNs TeMIIepaTyphl HOHOB H
OTHOCHUTENILHOTO CO/IEPKaHHUsl HIOHOB HE3HAUYUTEIbHBI.

Methodological error of the ionospheric plasma parameters determining associated with neglecting
finite size of Debye length are estimated as a result of modeling of direct and inverse radiophysical
problems. It was concluded that in general the largest systematic errors arise in the electron density
determining. Less significant errors inherent in estimates of electron temperature. Additional error of
determining the ion temperature and ion fractions is negligible.

Brenenmne. M3sectro [1], uTo popMa criekTpa HEKOTEPEHTHO PACCESTHHOTO
(HP) curnana 3aBUCHT HE TOJNBKO OT 3HAYCHUH OCHOBHBIX MapaMeTpPOB IUTa3MbI
(KOHIIEHTpanuu 3JEKTPOHOB N, TeMIepaTypbl HOHOB 1; W BIIEKTPOHOB 7,
OTHOCHUTEJIFHOTO COJEP)KaHHWs HMOHOB PA3JIMYHBIX COPTOB W T.J.), HO M OT
COOTHOIICHHS 3HA4YeHUI 1e0aeBCKOro paauyca OHKpaHWPOBAaHUS W JUIMHBI
HCHOJB3yeMOW  paavoBONHBI.  JlebaeBCKMH  pagMyC  yBEIHMYMUBACTCA  C
ymenbmieEneM N u poctom 7, [1], 94TO TPHBOAWT K HCKAKEHUIO OIIEHOK
NapaMeTpoB IIIa3Mbl, ONpeesieMbIX MO M3MepeHHoMY crektpy HP curnana
WU 10 ero aBTokoppesunoHHoi (yHkuuu (AK®D). OOmuit xapakrep Takux
uckakeHuit s pamapa HP MucTuTyTa HoHOCheps! ObUT HccaenoBan B [2] mis
OTJENbHO B3STOTO CIy4as, Korja ObUIM 3aJaHbl BBICOTHBIE pacIHpeesIeHHs
MapamMeTpoB IIJIa3Mbl, COOTBETCTBYIOLIHE HEKOTOPHIM TeJHOre0(hU3NIECKUM
ycioBusiM.  JlanbIieiiiee pa3BUTHE METOJMK aHalM3a OSKCIEPUMEHTAIBHBIX
JaHHBIX, OOyCIIOBMBIIEE  3HAUMTEIbHOE CHW)KEHHE  BKJIaZa  JAPYIuX
COCTaBJIIONIMX B 00Iee CMEIIEHHE MOJy4aeMbIX OLEHOK MapaMeTPOB ILIA3MBl,
cenano 1enecooOpasHbIM MIPOBEJCHUE OoJiee JICTAIbHOTO aHAIN3a XapakTepa u
BEJIMYMH TOTPENTHOCTEH, BO3ZHHMKAIOMINX BCJIEICTBHE HEIOOLECHKH BEIHIHHBI
nebaeBCKOTO pajmyca.
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Heap cTaTbM — OLCHMBAaHME IIOTPEIIHOCTEH OIPEAEICHHs apaMeTpOB
HOHOC(EpHOIl TJIa3MBl, JOMOJHUTENBFHO BO3HHMKAIOIIMX BCIEICTBHE HEydéra
KOHEYHOCTH BEJIMYHMHBI JIe0AaCBCKOTO pajauyca, U TOCTPOSHHE 3aBUCHMOCTEH
TaKuXx HOFpeH.IHOCTeﬁ oT BCJIMYNUHBI KOHIICHTpalun DJICKTPOHOB Ipu
CYIIECTBEHHO Pa3JINuHbIX COCTOSIHUSX HOHOC(EpBHI.

MonemupoBanue. 3HayeHUS TapaMeTPOB IUIA3MBI, JUII  KOTOPBIX
MIPOBOAMIIOCH PELIEHHE MPSIMOH (¢ y4ETOM KOHEYHOCTH J1e0aeBCKOro paanyca) U
oOpaTHOM (Tosiarasi, YTO JJIMHA BOJIHBI 3HAYUTEIBHO NMPEBOCXOAUT 1eOaeBCKUN
pamuyc, Kak 3TO IPHHHMAETCS MpPU aHAJHM3€¢ 3KCICPUMEHTAIBHBIX JaHHbIX)
panuodu3MUecKuX 3ajad, BBHIOMpAINCH C Y4YETOM HX TPAHWYHBIX BEIWYHH,
OTIpEZETIEHHBIX 0 Pe3yIbTAaTaM HCCIIEAOBAHMM M MPEJOCTABIIEMBIX MOIETSIMU
HOHOC(EPHL.

MogpenupoBanne AK® mpoBoamnocs mo Gopmyie, KOTopas UCTIONb3yeTCs
B craHmapTHoM makere oOpaborku manHeix GUISDAP  Empomneiickoit
accouunanuu no HekorepeHTHoMy paccesiHuio EISCAT [3]. [lannas ¢opmyna, B
OTJIMYHE OT KCIOJB30BaBIICHCA B pabote [2], sBiseTcs Oosiee obOied u qaér
Ooyiee TOYHBIE PE3YJBTAThl NPH HAIMYMU B ITUIa3Me JIETKUX HOHOB (TeNus U
BOJIOPOZA), YTO XapakTepHO Uil paccMaTpHBaeMOM O0JacTH — BHEIIHEH
HOHOC(]EPHI.

B pesynbrare MosienupoBaHus OBbUIH IOJTyYEHBI 3aBUCHMOCTH a0COJIFOTHBIX
MOTPENIHOCTENl onpezeneHust Temieparyp HoHOB AT; u anexktpoHoB AT,
OTHOCHTENHHOTO cojepskanus noHos remus N(He')/N u sogopoma N(H')/N ot
BEJIMYUHBI KOHIICHTPAIINHU 3JIEKTPOHOB B THAIMTa30HE OT 5° 10° M3 102:10" M.

Ha pucynke mpezncTaBicHbl MONMyYEHHBIE 3aBHCHMOCTH IOTPEIIHOCTEH.
3uauenus mapamerpos T}, T,, N(He)/N u N(H")/N, njisi KOTOPBIX TIPOBOIMINCH
pacd€Tbl, COOTBETCTBYIOT XapaKTEPHbIM YCJIOBMSM JJI HOYHOM U JHEBHOHU
BHEIITHEH HOHOC(EPHI.

JlononuutensHo Oblia monydeHa Qopmysia, IMO3BONMBINAS PACCUUTATDH
3aBHCHMOCTH OTHOIICHHS OLEHKH N K HCTHHHOMY 3HA4CHHIO N:

(T ) [, Mo

N
N ) [N de

3neck T, T, — OUEHKH TEMIIEPATYp HOHOB M JIEKTPOHOB, W (o, N)—

i

oHepretudeckuii cnekrp HP curmama, N, — 3HaYeHHE KOHLEHTPalUH

DJIEKTPOHOB, TIPU  KOTOPOM  JI€0AEBCKUU  paguyCc MOXKET  CUUTAThCA
MIPEHEOPESIKUMO MATBIM IO CPABHEHUIO C JJTUHOHN BOJHEI.
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Puc. 3aBHCHMOCTH NOTPENTHOCTEH OCHOBHBIX NapaMeTPOB HOHOC(EPHOH MTa3Mbl
OT 3HAYeHUiT KOHIIEHTpaluK 21eKTpoHoB N npu ennuune N(He)/N = 0.1 nyist 3Havenuit
temneparyp 7;= 1500 K, 7,= 1500 K (rpaduku cnea) u 7=1500 K, 7,= 3000 K
(rpaduku cripaBa). CIITONIHBIE KPUBBIE COOTBETCTBYIOT 3HaueHHsaM N(H)/N = 0.2,
nyuktup — NH)/N=0.8.
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OOcy:xxaeHne pe3yJbTaToB. JleTalbHOE pPacCMOTPEHHE pPE3YNIbTaToB
MOJIEITUPOBAHMS TI03BOJISIET CAEIATh CIIEIYIOIINE OCHOBHBIEC BBIBOIBI.

Jna  Bcex pAacCMOTPEHHBIX YCJIOBHM IOTPEUIHOCTH  OMNpeleNeHust
TEeMIepaTypbl HOHOB, JOMNOJHUTEIBHO BO3HUKAIOUIME M3-3a HEIOOLCHKH
BEJIMYMHBI 1€0aCBCKOTO paauyca, mpeHeOpexxumMo Manbl (He 6osee 1 %). Otu
Pe3yIbTaThl XOPOIIO COTNIACYIOTCS C JaHHBIMH, TIOJIy4YeHHBIMH B padore [2].

JlomoTHUTENbHBIE TOTPEUIHOCTH OLIEHOK TEMIEPaTyphl IEKTPOHOB TAKKE
Ka4eCTBEHHO M KOJIMYECTBEHHO 10I00HBI NONTyYeHHBIM B pabote [2]. Xopomio
BHAHO, 4uTo BenmuumHa AT, yBemmumBaeTcs ¢ poctoM 1,. Takum oOpasowm,
OTHOCHTENIbHAA TIOTPEHIHOCTh  OmpeleieHust 7, TpPHUMEpHO TIOCTOSHHA,
MIPAaKTHYECKH HE 3aBUCHUT OT HOHHOTO cocTaBa u gocturaer 10 % npu Benmuuune
N=510"m".

[TorpemHocTn ompenesneHuss OTHOCHTENBHBIX COJAEPXKAHUM HOHOB HE
mnpeBplmatoT 2.5 % W B HECKOJNBKO pa3 MEHbBIIE OICHOK, IOMyYEHHBIX
B pabote [2], XOTS 3HAYCHUS] KOHIIEHTPALMK DJIEKTPOHOB, HCIIOJIb3yeMbIE IMPU
pacuérax B [2], Be3/i€ MPEBHIIAIOT BEIUINHY 5:10° M. MoskHO MPEAIO0JIOKUTh,
YTO PACXOXKICHUS B OIIGHKAaX MOTPEUIHOCTeH OOBSICHAIOTCS TEM, YTO MBI
HCIOJIH30BaHN 00JIice KOPPEKTHYIO popmyiy [3].

Takum 06pazom, onenku napamerpos N(He')/N u N(H")/N , nonyuaembie B
TIPEATOIOKEHNH TIPEHEOPEIKMMON MaJoCTH J1e0aeBCKOTO paanyca, B OOJbIIeH
YacTH Juama3oHa BO3MOXHBIX 3HaueHMd N u 7, MOXHO CYHTaTh
HECMEIIEHHBIMH.

WNnagye oOcTOUT Aen0 ¢ aOCOMOTHBIMA KOHLIEHTPALUSIMUA HOHOB, KOTOPBIE
ONIPECTSIIOTCS.  KaK ~ NPOU3BEICHUE  OTHOCUTEIBHOTO  COACPXKAHHMA U
KOHIICHTPALUU AIeKTpoHOB. OUeBHAHO, YTO OLECHKH N(He+) " N(H+), KaK "
COOTBETCTBYIOIIME OLIEHKH /N, 3aHMKeHbI 10 20 % Mo CPaBHEHUIO ¢ UCTUHHBIMU
3HAYCHUSIMHU.

BoiBoabl. [lomyueHHble MO pe3yiapTaTaM MOJENHUPOBAHHUS 3aBUCHUMOCTH
MOTPEITHOCTEH  OIEHOK OCHOBHBIX IaPaMETPOB  MOHOC(HEPHOH  IIa3Mbl
MO3BOJISIOT OLICHUTh CTENEHb CMEUIEHHOCTH 3THX OLEHOK B YCIOBHSIX TEKYIIUX
n3MepeHni. AnpuopHas HHQOpManus O KAYeCTBEHHBIX W KOJIMYECTBEHHBIX
XapaKTEePUCTHKAX CMEIICHHUH MO3BOJUT MPUHATH PELICHUE O I1eI1ec000pa3HOCTH
BHECEHHsS COOTBETCTBYIOIIMX IIONPABOK B MOJYyYCHHBIE OLEHKH, JMOO XK€ O
HEOOXOJMMOCTH TIOBTOPHOTO pacdéTa MapaMeTpoB € YYETOM 3aBUCHMOCTH
HopmupoBaHHONH AK® HP curnana oT BeJIMYMHBI KOHUEHTPALMU 3JIEKTPOHOB.

Cuucok autepatypbl: 1. Dsanc /Joc.B. TeopeTuueckue M MpakTHYECKUE BOIPOCHI MCCIECIOBAHUS
HnoHOc(hepbl METOJOM HEKOI'€PEHTHOIro paccestHus paguoBoiH // TUUOP. — 1969. — T. 57, Ne 4. —
C. 139 —175. 2. I'punuenxo C.B. OnpeaenerHne HOHOC(HEPHBIX NAPaMETPOB 0 ABTOKOPPEISLIUMOHHOM
(GYHKIMHM HEKOTePEeHTHO PACCESHHOTO CHUTHANa HpH yuére KOHEYHOCTH AebGaeBckoro paxamyca //
Becthuk XapbKOBCKOT0 rocyapCTBEHHOIO MOJUTEXHUYEeCKoro ynusepcutera. — 2000. — Beim. 103.
— C. 20 — 23. 3. Dougherty J.P., Farley D.T. A theory of incoherent scatter of radio waves by a
plasma // Journal of Geophysical Research. — 1963. — V. 66, Ne 19. — P. 5473 — 5486.

Tlocmynuna 6 peokonnezuio 29.06.2011

80



