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[Ipoananu3upoBaHa jiy4eBas CKOPOCTh ABMKeHUi (oTocdepHOro u XxpomMochepHOro BEIeCTBa, BO
BpeMs cotHedHON Benbiniku 7 cenrsiops 1990 r. CoekrporpaMMbl ObLIH MOy YeHbl HA COTHEIHOM
ropu3oHTaIbLHOM Teseckorne AITY-26 obcepsaropun Tepckon. [Ijis u3MepeHuii NCIOIb30BaHbI XPO-
MocdepHas auausg H, u obpasyiommecs B BEpXHUX U CPeIHMX Mapax ¢gporocdepnl ppayHrodepo-
BbI JiuHUK. B Tedenne Becnbimku B (hoTocdepe u xpomocdepe HADIIOIAINCH HUCXOAAIINE TOTOKH
BeI[eCTBA, Jy4YeBble CKOPOCTU KOTOPBIX M3MEHSIMCh C BbicOoTO#. Hambosbinmne ckopoctu Obuin B
XPOMOCHEPHBIX CIIOAX.

MOTIONS OF CHROMOSPHERIC AND PHOTOSPHERIC MATERIAL IN A SOLAR
FLARE, by Kondrashova N. N. — The line-of-sight velocity of the motions of chromospheric
and photospheric matter during the solar flare of September 7, 1990 is analyzed. The spectro-
grams were obtained using the horizontal solar telescope ATsU-26 of the Terskol Observatory.
The chromospheric line H, and the Fraunhofer lines formed in the upper and middle photospheric
layers are used for measurements. A downflow motions with height-dependent velocities were ob-
served in the chromosphere and photosphere during the flare. The largest velocity were measured
in the chromospheric layers.

BBEJEHUE

ConHeunast BCIBIIIKA — MOIIHOE COOBITHE, B MPOLECCE KOTOPOrO BBIJIESETCS OPOMHOE KOJIMIEeCTBO
sueprun. CorjlaCHO COBPEMEHHBIM IMPEJCTAB/IEHUSIM BbIJIEJIEHUE SHEPIUU TTPOUCXOIUT B 06JIACTH KOPO-
HAJIbHBIX TIeTEe/Ib AKTUBHBIX 00PA30BAHUIL, I/ TEMIIEPATYPA JOCTUTAET JeCATKOB MUJLIMOHOB I'PAJIyCOB.
B 6oipmnaCTBE MOIE/Iel BCIBIIIEK OCHOBHAS POJIb OTBOMUTCA IIPOIECCAM [I€PECOENMHEHNs, MHUITHIPO-
BAHHBIM PA3HOTO POjia HeycToitunBocTamu. [Ipu 3ToM MaranuTHas SHEPrUs MPEBPAIIAETCI B TEILIOBYIO
1 SHEPTHI0 YCKOPEHHBIX YACTHUIL. BCIblmedrHoe BO3MYIIEHNE OXBATHLIBAET BCIO COTHEUHYIO aTMOChEpy n
MIPOSIB/ISIETCS BO BCEM Jmara3oHe crekrpa. Habsrogaercs ycuienne aspkOCTH U B XpOMOCHEPHOH TnHIH
H,,. [Ipennonaraercs, 9To 3TO yCUIEHNE SIBJISIETCS PEAKITneil Ha COOBITHS, TIPOUCXOSINNE B 60/1ee BBICO-
KHUX C/I09X. SIPKOCTH BO3pacTaer B TedeHne HeCKOMbkux MuHyT (sm-dasza), a 3aTéM WHTEHCUBHOCTD
U3JIy9eHns MeJIJIEHHO YMeHbInaeTcs (raaBaas (asa). BCIbIK B OCHOBHOM JIEIATCS Ha IBA TUIIA: TPO-
CThle KOMITaKkTHBIE 1 aByxJaenTounbie. Ha Hq-dunrprporpamMmmax 1ByX/I€eHTOUHBIE BCIBIIIKY UMEIOT BU
MIPOTSI?KEHHBIX JIEHT, IPEICTaB/IAIONNX CO00I OCHOBAHMS apKa/] KOPOHAJIBHBIX HeTe/b. Mex 1y JeHTamMu
YacTO JIEKUT BOJIOKHO, PACIIONIOKEHHOE HAJ| HeHTPAJbHON JUHUEH MArHUTHOT'O MOJIs. JIeHTHI CyIIecTBY-
IOT B TEYEHUE HECKOJIBKUX YACOB ITOC/IE HAYAJIA BCIBIIIEK. B omyimane oT cyiabbiX KOMIIAKTHBIX BCIIBIIIIEK
IBYXJIEHTOYHBIE XapPAKTEPU3YIOTCA MHOTOKPATHO IOBTOPSIONINMICS BCILTIECKAMI YKECTKOIO PEHTTEHOB-
CKOro w3jrydenud. i moHnMaHusT SHEPreTUKY BCIBIIIEK BAXKHOE 3HAUEHUE UMEET U3y YeHUE JUHAMUKA
BCIIBIIIIETHO-AKTUBHBIX 00OJs1acTeii. 3Menenns CKOpocTeil ABMKEHNS BeIleCTBa Ha PA3HBIX YPOBHSIX aT-
Mocdepsr CoTHITA MOTYT CBHJIETEIECTBOBATH O PA3HOODPA3HBIX IIPOIECCAX: BBIX0/E HOBBIX MATHUTHBIX
IIOTOKOB, XPOMOCGhEPHOM HCIIAPEHNN, IPOXOXK IEHNN XPOMOCHEPHBIX KOHIEHCAITHIA.

B macrosimeit pabore mocTaBaeHa [MeJibh Ha OCHOBE MMEOIIEr0CsT CIEeKTPAILHOTO HADII0IaTeIbHOTO
MaTepraJja U3yIUTh ABMKEHIA BEIECTBA Ha XPOMOcdepHOM 1 (pOTOCHhEPHOM YPOBHAX JABYXJIEHTOTHOM
BCIBIIKHT 7 ceHTsIOpst 1990 .

JIBmKeHne BEIeCTBa B ABYXJIEHTOUHBIX BCIBIIIKAX, 0COOEHHO Ha (poToChEepHOM YpPOBHE, MAJO HC-
caemoBaHo. B xpomocdepHBIX citosgx MorrHOo# Bembimku 16 mas 1981 1. B Teuenme ee riaBHOM (as3bl
HaOTI01a/I0Ch omycKanue BermecTsa |1]. Hucxongamme moroku xpoMocdepHOTO BemecTBa, COOTBETCTBY-
OIIME XOJIOHBIM ITOCIEBCHBIeYHbIM H o -ieTiam, HalieHbl B y3K0# 00/1acTi U MEYK/Ty BCIIBIIIIEIHBIMEI
nerntamu 6, 12]. OxHOBpEeMeHHBIE W3MEPEHHUs JIyUeBOil CKOPOCTH IBUKEHUS XpomocdepHoro u ¢Goro-
cepHOro BerecTsa BO BCIbIMIKe 3 uiong 1979 r. mokazaJiu, 9T0 B Hell MPOUCXOIUI ITObeM Xpomocdep-
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HOTO 1 (HOTOCHEPHOTO BEIECTBA, MO-BUIMMOMY, BHI3BAHHBIN BBIXOJIOM HOBOTO MATHUTHOIO MOTOKA [4].
[Tocrogmubiii moabem (oTocdepHOro BelecTBa Kak Iepes, TAK U B TeYEHHE BCIBIIIEK C MAKCHMA/Ib-
HbIM YBEJIMYEHHEeM CKOPOCTH BOIM3M MaKCHMyMa HHTEHCHBHOCTH OOHapy»keH u B pabore [7]. B [11]
ObLIM HalIEHBI BOCXOIAIINE JBIKEHHsT (POToCEPHOro BEIeCTBa IIepe OesIoil BCIBIIIKON 7 aBryCcTa
1972 r. u HUCXOASIIIME JBUKEHUSI CO CKOPOCTHIO TOPsiJIKa HECKOIBKUX KM/C B ee ruaBHOi daze. Takum
06pa3oM, pe3yJIbTAThl OMpPEeIeIeHNs Jy9IeBBIX CKOPOCTell HEeOJHO3HATHBI 1 TpeOyeTcda JajIbHeiInee mx
HCCIEJOBAHKE.

HABJIIOJEHUNA

B 1990 r. corpyaauku TAO HAHY u AO KHY c nesibio uzydennst u3aMeHeHuit pu3naeckoro COCTOSTHUSE
xpomocdeproro u GpoTochepHOro BEIIeCTBa, CBA3AHHBIX CO BCIBIIIKAMU, TPOBEIN CIIEKTPAIbHBIE Ha-
OJIro/IeHNsT aKTUBHBIX Obstacreil u Benbiek Ha uke Tepckon wa I'CT AILY-26. Habsoaerus Besuch ¢
TTOMOIIBIO MTUKAMEDPHOTO CcrieKTporpada B YeThIpeX yIacTKax CrekTpa. Bouto momydero okoso 200 go-
TOILIACTUHOK CO crieKTporpammami. IIpocrpancrsennoe paspemenne 2. OHOBpeMeHHO co clieKTpaMu
Ha BUJIEOTIEHKY ObLiu 3anucanbl H,-QuabrporpaMMel, moydeHHbIe ¢ TOMOIIbI0 HHTep(MEPEHITMOHHO-
nossipuzanuontoro ¢uisrpa Halle n renesusnonnoit kameps “Muarpockon” [3]. Bpemst nabmonenuii ¢
TOYHOCTHIO JI0 CEKYH]I BIIEYATHIBAJIOCH HA BUIEOIICHKY.

Tabmuma 1. XapakrepucTnkn HAOIIOIATEILHOTO MATEPUAIA,

Hawano Bcobimmkn  Makcumymsr  Komers MomeHTbI HabBJIIOMeHNI BCILIIIKI

7.09.1990 6asmma 1f

5M24™ 5M29™ 6"39™  yamer 1, 2: 5"31™08%; 5739™09°; 5"45™32°
- 5t 49™m - y3umt 3, 4: 5731™48°%; 5740™09°; 5"51™43°

OpanM 3 Hanboiee HHTEPECHBIX 00LEKTOB HAOIIOAEHNI ABUIACH BCIBIMKS baJuta 1f, Habomasia-
sicst 7 cerrsiopst 1990 r. OHa BO3HUKJIA B I0r0-3alaIHON aKTUBHOI 0bacTu, ee koopauaaTbl S15, W42,
COIPOBOXKIAJIACH BCILIECKOM MSTKOTO PEHTTE€HOBCKOro m3jyuenus, basat C7.2. 9Ta 0067acTh IPUBJIEKIA
punManmne Habmogarenss T. . Pemiok eme 3a 2 waca g0 BCOBIIIKA TEM, 9TO B Heil MPOMCXOAMIA aK-
TUBU3AIIUs: TOgpYaHus, BeIOpockl. Hy — dpumbTporpamMmel i ABYX MOMEHTOB HaOJTIOJEHIS BCITBIIITKI
MpuBeeHbI Ha puc. 1.

Benpinika 6b11a JBYXJIEHTOYHOM, €€ JeHThl BOSHUKJIM OJHOBPEMEHHO U ObLIN CUJIBHO (hparMeHTH-
poBaHbI. BBIIEISIOTCS HECKOIBKO SIPKUX Y3JI0B BCHBIMIKU. JIIsT n3ydeHus: TBUKEHUN BEIIeCTBa ObLIN
0TOOpaHbI CHEKTPHI, choTorpapupoBaHHbIe B JABYX CEYEHMAX. B KaxK/IOM M3 CIIEKTPOB OKA3aJIOCh II0
IIBa, TaKUX y3ja. MOMeHTHI Hada/ia, MAaKCUMYMOB U KOHI[A BCIBIINIKYA JaHbl B Tabs. 1. Benbimika nverta,

KPATKOBPEMEHHY0 HauabHyio (ba3y u mpojomkamacs 17157,

Puc. 1. J"Ia—(bI/I.HprOFpaMMbI JUI ABYX MOMEHTOB HabsomeHusi Beubimiku ¢ cenTsiopss 1990 r. Beprukanbuas
JINHUST TOKA3bIBAET MOJIOZKEHNE eI CrieKTporpada
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Tabauma 2. XapaKTepucTHKE UCHOIb3yEMbIX JIMHUIA

A, HM DjemeHnt N EPl,ss8 W,uam  hyg how

654.6252 Fel 268 2,76  10.3 390 280
655.4238 TiII 102 1.44 1.4 218 197
655.5466 Sil 62 5.98 4.0 180 127
655.6077 Til 102 1.46 1.4 227 202
655.6806 Fel 1255 4.79 1.6 164 142
655.9576 TiII 91 2.05 1.4 200 170
656.2808 He 1 10.20 402

OBPABOTKA HABJIFOJEHUN

doromerpuyeckas 00paboTKa CIEKTPOB TPOU3BOAMIACH C MOMOIIMBI0 HU3MEPUTETHHOTO KOMILIEKCA
AM®2-7ZX, cosmarroro B TAO HAHY mnon pykosogcrsom A. B. Cepreesa. O6paboTanbl ydacTku
CIeKTpa, BKjoOYatomue auanio H,, HECKONIBKO (HOTOChHEPHBIX U Te/UTyPUUECKUX JIMHUMA, JJId [IeCTH
MOMEHTOB raBHO# (azwl Beubimku depe3 2, 3, 10, 11, 16 u 23 mun mocie mepBOro MakCHMyMa, WH-
TEHCUBHOCTU BCHBIKU B juHuE H,. XapakTepuCTUKU UCHOTB3YEMbIX JUHUI MpUBEIeHbl B Tab/I. 2:
JJIMHA, BOJIHBI, JIEMEHT, HOMED MYJIBTHUILIETA, TOTEHINA/T BO30YXK/IeHNsT HUYKHErO yPOBHsI, SKBUBAJICHT-
HbIe MUPUHBI TpoduIeil JuHuil B3aTl u3 Tab/aur [8]. Boicorsl o6pa3oBanus aist EHTPATBHBIX TIyOHH
M 9KBUBaJIEHTHBIX HMPpUH npoduseil porocdepubix sunnii Beranciaenst no nporpaMmve SPANSAT [2].
[lepBbie oxBaTBIBAIOT BepxHue u cpenuue ciou dorocdepst (or 164 10 390 KM).

Jluausa H, wcnomp3oBasach mjig m3ydeHus aBuzkeHuit BemectBa B xpomocdepe. K coxamnenuio,
mporpamva SPANSAT ne mo3BosisteT pacCIMTaTh €€ BHICOTY 0Dpas3oBaHus. JIydeBble CKOPOCTH OINpe-
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Puc. 2. U3menenue JyueBoii ckopocru apuzkeHusi xpomocdepHoro (3se3nouku) u dborocdepHoro semie-
crBa (KPYy»KOUYKM) B TEUEHHE BCIBIIKYA B YETHIPEX €€ y3JIaX U MEXKJy HUMU. BpeMms OTCUATAHO OT MEpPBOroO
H,-MakcuMyMma, BCIIBIITKH
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JIEJISIJIUCH TI0 JTOTIIEPOBCKUM CMEIEHUIM sijIep JIMHWI B CIIEKTPAX BCIBIIIKUA OTHOCUTEHHO J1aD0OpaTOp-
HBIX JIMHUIA, JJIHHBI BOJTH KOTOPBIX Opasuch u3 [10]. B kauecTBe BCOMOTaTENBHBIX HCIOTH30BAJIUCDH
Tesirypudeckue JuHuK. VIX juHbl BoaH B3aThl U3 [9]. YuTeHbl MONpaBKy 33 KPACHOE I'PABUTALIOHHOE
cmerrenue, obparienue 3emau Bokpyr CosHIa U CyTouHOE BpalieHune 3emyu. ToOYHOCTh M3MepeHust JIy-
4eBoii ckopoctu cocrasssier 170 m/c qist porocdepubix aunnii u 0.5 km/c guist anann Hy, . Boamoxnaa
CUCTEMATHYECKAs OMNOKA, BhI3BAHHAS HETOYHOCTSIMU JTAOOPATOPHBIX JTHH BOJIH.

OBCVY2KJITEHNE PE3YJIBTATOB

W3mvenenns j1y4ueBoit CKOPOCTH IBUKeHUsT XpoMocdepHoro u (hoTochepHOro BEIecTsa B MpoIecce pas-
BUTH BCIIBIIIKKA [JIsi €e YeThIpex y3Ji0B mpuBeieHbl wa puc. 2. [lo ocu abcmmcc oriokeno Bpems,
npotesiiee mocae mepsoro H,-makcmvywma Bembimkn. Kak B xpomocdepHBIX (3BE370UKH), TaK U B
dorocdepHbIX CI0gX BO BCEX y3/1aX MPOUCXOIMIO TPENMYIIIECTBEHHOE OyCKaHue BemecTsa. Hanbob-
1IIue CKOPOCTU OBLIN B CJIosiX 0OpazoBanus sapa xpomocdepnoit munuu H,, T/1e OHM HHOTIA JOCTUTATIT
7 km/c. B nekoropbie Momentrr (57317485, 5740™9% UT) B unum nosiB/isiinch SMUCCHOHHbIE KOMITO-
HeHThl. CUJIBHO MIPOTPETOE BEIIECTBO XPOMOCHEPHI IBUTAJIOCH B MPOTUBOMOIOKHBIX HAIIPABJIEHUIX CO
CKOPOCTBHIO 25 KM /C, 9TO MOIJIO ObITH ciiecTBreM XxpomocdepHoro ucnapenusi. Onyckanue xpomocdep-
HOT'O BEIIECTBA B TAKUX CJIYUYasX CBI3BIBAETCS C XpoMOchepHO KoHgeHcarueil (Hampumep [5]).

Cropoctrt XpoMOChEpPHOTO BEIIEeCTBA B y3JaX BCIBIIIKY W3MEHS/INCh BO BPEMEHHU MO-PA3HOMY: B
[EPBOM U YETBEPTOM y3JIaX YMEHBIIAINCH, & BO BTOPOM U TPETheM YBEeJTUIU/INCH Ha HECKOIBKO KM /c. Ha
ypogae (oTocdepsl JiydeBble CKOPOCTH U3MEHSIJIUCH CO BpEMEHEM 3HAYUTETbHO MEHBIIE W MX BeJIMINHA,
JUTsT pa3HbIX BBICOT ObLTa B ocHOBHOM (-1 kM/c. He mpociexuBaercs siBHOIT 3aBUCHMOCTH M3MEHEHUST
dorocdepHoit JiydeBoit CKOPOCTH OT XPOMOCHEPHOIA.

B mmxkHeit vacTu pucyHKa MpUBEIEHBl CKOPOCTHU JIBUKEHHUSI BEIIIECTBA B IPOCTPAHCTBE MEXKIY y3/1a-
mu Benbimku Ha paccrogann 8500-17000 kv o1 HUX. 3aBUCHMOCTH CKOPOCTH OT BPEMEHU JIJIsT COCETHUX
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Puc. 3. BasucumocTn myqesoii ckopocTr asuzkernst (POTOCHEPHOTO BEIMECTBA, OT BBICOTHI IJI TPEX MOMEHTOB
HAO/II0eHU BCIBIIKYA (COOTBETCTBEHHO 3BE3J0YKHU, KPYKKU U TPEYTOJIbHUKM) U JIJI HEBO3MYIIEHHOH (hOTO-
cdepbl (MITPUXOBAsT JIUHMS )
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XpoMOC(hEPHBIX CJIOEB HE MOX0XKW HA TAKUE 3aBUCUMOCTH [IJIsI Y3JI0B, & B (POTOCHDEPHBIX CI0SIX CKOPOCTH
MaJI0 OTJUYAJNCH 110 BEJTUYUHE OT CKOPOCTEil B y3/ax.

Ha puc. 3 npuBesenbl 3aBUCHMOCTH JIy9eBOil CKOPOCTH IBUKeHUS (POTOCHEPHOrO BEIECTBA OT BbI-
COTBI /IS y3JI0B U MPOCTPAHCTBA MEXK/y y3jamu Benbimiku. LIITpuxoBoil inHMell JaHO pacripe/ieneHue
CKOPOCTH II0 BBICOTE i HEBO3MYIeHHOM (poTrocepnt. B Herosmytmennoit porocdepe BeEIecTBo Tak-
JKe JIBUTAeTCsd OT Hab/II0/jaTe is, ero CKOpOCTh YMEHbBIaeTC s ¢ Tiybunoit. B Bepxuux ciogax dporocdepnt
JydeBasi CKOPOCTH OJIM3KA W/ MEHBIIIE €€ BeJIMYUHBI JI/Isi HEBO3MYIIIeHHO! (hoTocdepsl, a B CPEIHIX, 33
uckrouenneM mosrydernoi mo auaunr Ti 1T A 655.96 am i seicoTsr 200 kM, Gosbie ee ma 0.5-1 kM /c.
B OeJIOM 3aBUCUMOCTU CKOPOCTHU [IJisl PA3HBIX Y3JI0B U MECT MEXKYy Y3J/IaMWU ITOXOXKH. 3Ha‘{I/ITeJ'IbHO€
ownune 3HadeHuit ckopoctu s BbicoThl 200 KM, ckopee Bcero, ¢puktuHO. [lo-Bumumomy, HeToUHA
snaboparopuast mwHa Boaubl jguauu Ti IT A 655.9588 mwm, T.K. ecam 1m0 Heil paccunTaTh CKOPOCTH B
HEBO3MYIIEHHO (poTocdepe B 1IEHTpE IUCKA, TO €€ BEJIUYNHA CUJIBHO OTIMYAETCS OT MOJIYUEHHBIX 10
IPYTUM JIMHUSM, 00pa3yIonmMcs Ha OJTM3KUX BBICOTAX.

BBIBO/IBI

B rnaBuoit ¢daze Benbiiku B XpoMocdepHbIX 1 (POTOCGEPHBIX CI0SIX ee y3J0B U MeXK/Iy HUMHU ITPOUC-
XOAUJI0 omyckaHue BemecTBa. CKOPOCTh B MPOIECCE BCIBIIIKH 3aMETHBIM 00pa30M U3MEHSIIACh TOJIBKO
B xpomocepHoM cioe obpazoBanud spa jguann H,. B 1Byx y3max oHa yBegumduBaach CO BpeMeHEM
10 5=7 KM/c, a B ABYX JAPyIruX yMeHblnagach. B dorocdepHbIx ciosix ee BeaMdrHa HAXOAUIACH B IIPe-
nemax 0-1 km/c. B Bepxuux cimogx dborocdepsl jtydeBast CKOPOCTH OJIM3KA MJIA MEHBIIE €€ BEJTMINHbI
JUIsl HEeBO3MYILeHHOH orocdepsr, a B cpeanux Gosbire ee Ha 0.5-1 km/c. He BbisiBiieHo koppessiyn
BPEMEHHBIX M3MEHEHUN CKOPOCTH B XpOMOCGEpHBIX U (POTOCHEPHBIX CIOSIX.
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