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Spectrum of the eclipse prominence 29.03.20006 (see [1]) is modeled. In [3], on the ba-
sis of a homogeneous model using the methods briefly described in [4], the prominence spec-
tra were calculated in the lines of the blend of helium lines He 388.8 nm and hydrogen Hg
388.9, hydrogen He and lines of ionized calcium H and K. Comparison of the calculated inte-
gral intensities of all these lines with observations made it possible to obtain a hotter model of
the prominence compared to [1]. In this communication, we performed calculations taking
into account the presence of the prominence-corona transition layer (hereinafter referred to
as PCTR). PCTR parameters are taken according to [7]. Turning on the PCTR significantly
increases the number of variable parameters when modeling the spectrum, which rather com-
plicates the assessment of the physical properties of the prominence due to the small number
of observational quantities. In our case, the use of an inhomogeneous model seems to be an
excess of the accuracy of the model compared to the observational data. Therefore, the results
of the papers [1], [3] can be considered as fairly well characterizing the average properties
of the observed prominence.

A feature of our simulation is the calculation of the response functions for the hydrogen,
calcium, and helium lines under study, which makes it possible to estimate their formation
depths. Such response functions for prominences have been obtained, as far as we know, for
the first time, and can be used later in the analysis of the spectra of solar coronal formations.

DOI: 10.31725/0552-5829-2022-139-142

Okcnienqunnet AO Ypl'V nomydeHsl COEKTPHI NETENBHBIX CTPYKTYP MPOTY-
oepanua B obnactu H u K Call u mmpoKononocHble CHUIMKU COJTHEYHOM KOpO-
Hbl B 1uHUAX 530.3 u 637.4 HM BO BpeMsl MOJIHOTO COJIHEYHOIO 3aTMeHus 29
mapta 2006 roma. Onucanue HaOMIOJIEHUM, anmapaTypbl U IpeIBapUTEIbHBIC
pe3ynbTathl cM. B pabote [1]. B Heil paccmoTpeH cniekTp nporydepaHua B JIM-
HusAx H n K nonnsoBanHOro Kaneius u auHuu Bogopoaa He u nomy4dens! onen-
KH (U3UYECKUX MTapaMeTPOB MPOTyOepaHIia mo merogauke [4, 6]. B [2] monydena
OLICHKA AJIEKTPOHHOM IUIOTHOCTH, a B [3] CHEKTp IPOMOAEIMPOBAH C YYETOM
JIMHUAU HEUTpaJIbHOTO renus 388.8 HM B U30TEPMUUYECKON MOJIENH, B PE3YJIbTATE
olleHKa TemmepaTypsl Bo3pocia Ha 1000 K.
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B pabore npoBeneHO MOJEIMPOBAaHUE CIIEKTPA JAHHOI'O 3aTMEHHOIO Mpo-
TyOepaHIla B HEOJHOPOIHOM MOJIEIH, O3BOJISIOIIEH TEMIIEpAType U aBICHUIO
MEHATbCSI B TeJle MpOoTyOepaHiia OT 3HAYEHUI B XOJIOJAHOW LEHTPAJIbHON 30HE
(onmpenensieMbIMU 10 JIMHUSAM KaJIbLIMA U BOJOPOJAA) O CTPEMSIIMUXCSA K KOpO-
HaJIbHBIM.

Hg + He3&889 K H+He

Puc. 1. Bun ananuzupyemoro cnekrpa (kaap 209) ¢ ykazaHueM CHEKTPaIbHbIX JIUHUH.

AHaJIM3UPYEMBII CIIEKTp OTpa)keH Ha puc. 1 JIuHuKM UMEIT XapaKTepHbIi
BU/JI HAKJIOHHBIX OOYEK C pa3/IBOCHHBIM KOHUOM B HampasieHun ConHia. Mak-
CUMAaJIbHBIN JOTUIepOBCKUA cABUT mocturaet 90 xm/c. Takoi Buj xapakTepeH
JUISl BpallaroUMXcsl UMIMHAPOB WIK CIUpaiel (BHYTPHU BEIIECTBO JBHXKETCS IO
Crupalin), Korjaa uesb nepecekaeT ux noj yriioM. Bo3aMoxkHO Takke HaJl0KEHHE
neTeNb, B KOTOPBIX TEYET BellecTBO. [TockobKy HET camooOpalleHus: B TUHUSX,
TO BEPOSITHO BpallleHUE, a HE pacliupeHue. Tak Kak Majlo pa3pelieHue mo A —
UCIOJIb3yeM MHTEHCUBHOCTH, a He npodwmin. Panee mokasaHo, 4To BpalleHHe
cnabo BIIMSET HA MHTEHCHUBHOCTHU, MOATOMY MOKHO HCIIOJIb30BaTh PE3yJIbTAThI
15t iockoro cnos [6]. Jluauu H u K Call B cniexktpe ConHua LIMPOKU — JIBU-
KEHHs MaJIo BIIUSIOT HA BXOJIIEE B IPOTyOepaHel u3lydyeHue.

Pacuer cnektpa npousBoauicsa npu nomouu nporpammel PRODOP (cwm.,
Hanpumep, [8]). ['eomeTpust Mmogenu tena mpoTyOepaHiia TUIOCKHM CIOH, mep-
NEeHAUKYJApHbIA nToBepxHOcTH Connna. Ilapamerpsr moxenu: temmeparypa T
(thic. KenbBuH), ra3oBoe gaBieHne P (muH/cM’), reoMeTpuyeckast TOIIIMHA
npotyOepanna D (km), MUKpoTypOyJIeHTHast CKOpOCTh V (KM/C), BBICOTa Haj
noBepxHocThio Connia H (km).

B HeomHOpOaHON MOAENIN IOIyCKaeTCsl U3MEHEHHUE NABJICHUS U TeMIIepa-
Typbl. COOTBETCTBYIOIIUE 3aBUCUMOCTH B3ATHI U3 [7, 9] M MOJydeHBl AJIsI Mar-
HUTOruApocrarnueckot moaenu Kunnenxana-llnrorepa, a UMEHHO

P(m) = 4P.—

m ( m
M\

T = Tew + (T~ Ten) (1= 457 (1= 7))

4
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3neck P — razoBoe namienue, T — Temneparypa, M — macca nmpory0epaHiia, m —
Tekyias Mmacca (m = p dx, X — Tekyias Toamuna). Ty — TeMneparypa Ha BHEII-
Hel rpanuue, npunara pasHot 100 000 K, T.., — TemnepaTypa B ueHTpe Ciosl.
Py — naBnenue Ha BHeWIHEW TpanHule, P, — XxapakTepHOe NaBJIEHHE B IIEHTPE
(momnoe B uentpe P, + Py, m = M/2). [locTosiHHast Y KOHTPOIHPYET CKOPOCTh
HapacTaHus TeMrneparypsl U cooTBeTcTBeHHO mupuHy PCTR (y>2).

B Hamre# HEOJTHOPOJAHOW MOJIETU IIEHTPaIbHbIC 3HAYCHHS JIOJKHBI OBITH
OJM3KK K TOJIYYSHHBIM JJIsi KaJbIMS W BOJOPOJA B OJHOPOAHONU Mojenu. Mbl
IIPUHSUIN CHENYIOLINE 3HAYECHUS:

Tcen = 5000 K, Pc=0.2 cgs, Ttr= 10° K, Po=0.01 cgs, D=2000 km, v=2.

B HEOAHOPOHOIM MOJIENI MOKHO MOTIBITATHCS TOUYHEE OTIICIUTh MeCTa 00-
pa3oBaHUS OTHEIBHBIX JHHHUA. CUUTAETCs, YTO TeIMi CBETUTCS B Oojee rops-
YHUX 9acTsx mporyoepania. st 6omee 0ObEKTHBHBIX OLIEHOK MOYKHO HCIIOJB30-
BaTh NMOHATHSA (yHKIUN BKiaaa u oTkiuka, CF — contribution function u RF -
response function coorBercTBeHHO. [ momyOeckoHeYHOU aTMocdepbl OHU
ompenenstorcs caeaymmum oopazom (cum. [10]). B dopmyie

. : _ ffT'\I:: -0 =
= ,‘*.\{:,u-xpl_—nl:','li—rfz = Ci(2)dz,
az : o

Ci(z) — dbynkums Bkiaga. OHa XapakTepu3yeT BKJIAJ Pa3IMYHbIX TTTyOWH B at-
Mochepe B HHTEHCUBHOCTD JIMHUHU. Y 100Ha B JITP, T.x. Bce onpenensercs Tem-
neparypoit (S,=By(T)) u xosdpdunmentom mnornomenus. B HepaBHOBeCHOM
ClTy4ae BKJIaJ B MHTEHCUBHOCTH JIMHUM JAIOT HEJOKaIbHBIE () (PEKTHI mepeHoca
U3IIy4YeHUs, 1Jis MPOoTyOepaHiia B TOM 4uciie BHelHee uznyuenue Coinnia — ¢o-
Tocdepsl, XpoMochepsl U KOPOHBI, TIO pa3HOMY OCJIa0JIEHHOE Ha Pa3HBIX TTyOu-
Hax. RF nns nonybeckoneunoit atMmocdepbl onpenenseTcs Kak

I, = / fl’!\"\-l-? ) X (2)dz,

rae R onuceiBaeT Bkiaj pusnyeckoro napamerpa X Ha IyOUHE Z U JUIMHE BOJI-
Hbl A B uHTeHCUBHOCTH I. MeToauka pacuera RF s oTkiIMKa SKBUBAJIEHTHOM
mupuHel TMHUK AE Ha Bo3myiieHne AT Ha riyOuHe Z B KOPOHAIBHOM CTPYKTY-
pe onucana B pabdore [11].

Pe3yabTaThl 4 BHIBOABI
MeTton pacdera crieKTpa HEOJHOPOIHOTO MPOTyOepaHila JOMOTHEH pacye-
TOM (GYHKIIUH OTKJIMKA, MO3BOJISIONIUX PACCUUTATh IIyOUHY 0Opa3oBaHUS OT-
JEeJIbHBIX JIMHUKA. MeTroauka pealM30BaHa B BHUJE JONOJHEHUS K W3BECTHOM
nporpamme PRODOP. Paccuntana QyHKUus OTKJIMKA SHEPTUM JMHUHM TEJHS
3889 HM Ha BO3MYyIIEHUs TeMIIEpaTypbl B IPOTyOEpaHIle ¢ ONMMCAHHBIMU BBIIIIC
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napamMeTpaMu HEOJHOPOJHON CTPYKTYphI U OINpPEAEIEHO MECTO CBEUYEHHMs JaH-
HO# uHuH — 500 KM OT 1eHTpa npu Temnepatype 10* K. dusuueckne mapamer-
pbI mpoty6Gepanna (temmeparypa 5000 K, momnHoe masienue rasa 0.2 IuH cM,
KOHIIEHTPAIMs 71eKTpoHoB 10'!, CKOPOCTH B OCHOBAHHH CTPYKTYPBI MOPSIKA
90 kM ¢’') CBHIETENBCTBYIOT 00 AKTHBH3AIMH IETEIbHON CTPYKTYphl. Huskue
TEMIIEPATYPBI U BBICOKAsA KOHLEHTPALMS JIEKTPOHOB CBUJIETEIBCTBYIOT B MOJIb-
3y OOJBIIONW CKBaKHOCTH HAONIOJABIICHCS CTPYKTYpbl M MajoOW TOJIIMHE
(<500 kM) cocTaBISIOIINX €€ BOJOKOH.

PaGota Beimonnena npu puHancoBon noaaepxkke Munncrepcrsa Hayku u
Briciiero O6pazoBanust Poccutickoit @enepanmn, Tema Ne FEUZ-2020-0030.
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