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O6cyKaatTCs pesyJbTaTbl HaOM0IEHHI paJnoU3yUeH s BICOKOLIMPOTHOTO MPOTyGepaHLiia, pacrnooxeH-
Horo B NE-uactu iumba CosHua. Habuoenus 6ouiu ipoBejieHbl Ha CeBepo-BoCcTOUHOM cekTope 1 FOxHoM
cexrope ¢ nepuckornom Ha PATAH-600 Bo Bpemsi makcumasbHoil asbl (0.998) cosHeunoro satMmenus 29
mapra 2006 r. MccnenoBatue npoty6epaHiia BbiMoJHEHO B AdanasoHe JiiH BosH 1.03 +5.0 cm.

OtcyreTBue hoHOBON 3acBeTKM OT aucka CoJiHLA MO3BOJIMJIO MCC/e10BaTh NapamMeTpbl PaaHOU3JyueHHs]
BBICOKOLIUPOTHOTO TipoTyGepanua (¢ = 45°, NE-sum6 Cosnua). HabuoneHne CoiHEUHOTO 3aTMeHHS B
MOMEHT MaKCHMaJIbHOM (ha3bl O3BOJIHJIO BIIEPBbIE 3aPErUCTPUPOBATH OUeHb MaJible MOTOKH PaHOU3JyueHHs]
npoty6epanua, coctapistouine 0.05 + 0.01 c.e.n. B nuanasone 1yiuH BoJiH ot 1.84 ¢m 110 5.0 cm. [TosioxkeHune
MaKCHMyMa €ro pajHou3JyueHUsi Mo JaHHbIM HaOJIOJIeHHI Ha OOOUX CEKTOpax COBMajaeT ¢ BEPUIMHON

npotyGepania Ha nao6paxkenun Connua B mnnu He 11304 A (SOHO, ¢ = 45°, NE-ymm6 Coatnina).

Crenenb mossipusaunu cocrapgsier P~ 7 + 16% Ha pauHax BoJH 1.88=5.0 cM cooTBeTcTBeHHO. [lo-
JISPU30BAHHOE H3JyueHHe B paMKax pacCMaTpPHBAEMOro TEMJOBOTO MeXaHH3Ma H3JydeHHsI COOTBETCTBYET

HarnpskKEHHOCTH MAarHUTHOTO 10415t B o6J1acTh npoTy6epania H =2 550 <+ 100 Ic.

1. BBEAEHUE

K xonuy XX Beka ¢ mMomollblo HaOJIOIeHHH Ha
KPYIHBbIX ONTHYECKUX Tejeckonax B JuHUM He, Ha
cnyTHUKax B Y® u B pEHTreHOBCKOM JMana3oHax
Oblyla BbIsIBJI€HA TOHKAsl CTPYKTYpa BOJIOKOH, XpPOMO-
chepHbIX BOJIOKOHHbBIX KAHAJIOB, CJI02KHbIE KOMIJIEKChI
KOpPOHA/IbHBIX apKajl HajJ BOJOKHAMM, a TakkKe T0-
JIyueHbl HEKOTOpble XapaKTEPUCTHUKM MArHUTHOH TO-
MOJIOTHH Cpelibl, OKpyzKatolleid BosokHa [1—12]. O1-
CYTCTBHME 3HAUMTENLHOTO KOJMUECTBA MCCJEI0BAHUH
pasMon3J/yueHus npoTybepaHleB OOBACHSIETCS TeM,
B YAaCTHOCTH, YTO OHH SIBJISIIOTCSI HCTOUHUKAMH CJla-
60ro pajMou3J/ydeHusi, KOTOPOEe MOUTH HEBO3MOXK-
HO HabOsoaaTh Ha QoHe otkpbiToro CosHua [13—
17]. HenocratouHoe npocTpaHcTBEHHOE paspeliieHue
PaMOTEIECKOTIOB SIBJISIETCS] 3HAUMTE/IbHBIM TPersiT-
CTBHEM J/Isl MCCJIE0BAHUSI TOHKOHW CTPYKTYpbl BO-
JIOKOH W npoTyOepaHlleB B paauoauanazone. Cie-
JlyeT 3aMeTHTb, YTO KaK MpaBuO HaOJIOJEeHHs Ha
pamroTesiecKonax npoBojsTesl Ha 1—3 AJMHAX BOJIH,
UTO CY2KaeT BO3MOXKHOCTH M3yueHHsl (PU3MUECKUX Xa-
pPaKTepUCTHUK HcciefyeMoro oobekTa. PaauoTeneckon
PATAH-600 nosBoJisieT uccieoBaTh Takue cuaadble
00'bEKThI, KaK MPOTyOepaHiibl HA BLICOTAX MEPEXOAHON
o6sacT XpomMocdepa-KopoHa B LIHPOKOM JHanasoHe
JUiiH BoJiH oT 1 M 10 30 cM Kak B KaHaje MHTeH-
CHUBHOCTH, TaK U B KaHaJje nojsipudauuu. HabJione-
HHEe MaKCHUMaJbHOH (pasbl COJIHEUHOro 3aTMeHust 29
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mapta 2006 rona Ha paanoreneckone PATAH-600 B
CaHTHMeTpPOBOM JuanasoHe JIuH BoJH 1.03+30 cm
M03BOJIMJIO UCCIIE0BATh BbICOKOLUMPOTHBIA NPOTyOe-
paHell, pacroJioxKeHHbIH Ha CeBePO-BOCTOUHOM JIHMOe
CosHla, M MOJYUMTb HEKOTOpble (HU3HUECKHe TMa-
pameTpbl ero paadoussydenus. Vcrnosb3opasncs me-
TOJL TIPOXOXKJEHHSI HAOJ/I01aeMOro MCTOUHUKA uepes
HETO/IBHKHYIO IMarpaMMy HarpaBJeHHOCTH pajuoTe-
Jleckona. byarojapsi ru6koil MHOrOYyHKIMOHAIBHO-
cti PATAH-600 naG.toneHdsi MpOBOMUIMCH OJIHO-
BpemMeHHO Ha CeBepo-BoCTOUHOM ceKTope 1 fOxHOM
CEeKTOpe C MePUCKOINOM C UCMO0Jb30BAaHHEM BCel MMe-
IOLLEHCSl anmaparypbl Ha COOTBETCTBYIOLIMX BTOPHU-
HbIX 00Jyuatensix. [ Ipu sTom HaGmoieHne Ha CeBepo-
BOCTOUHOM CEKTOpe 0Ka3asJoCch BO3MOXKHBIM TOJIb-
KO GJlarofiapsi UCIOJIb30BAHUIO CIIELHAIbHOIO METO-
na “scraders” [18], KoTopbli#i Mo3BoJsIeT HAGIOAATD
KOCMHUECKHH HCTOUHHK MPAKTHUECKH B TeUEHHE BCETo
BpeMeHH NpeObIBaHUs ero HajJl TOpU30HTOM (pHuc. 1).
B uactHocTH, MeTO/ “3cTadeThl” paHee NPUMEHSICS
BO BpeMsi HaOJII0IeHHs] MaKCUMasibHOH (hasbl coJHey-
Horo 3atMenus 31 o 1981 1. [19]. OcobeHHocTbIO
MOJTyUeHHbIX JIJAHHBIX SIBJSIETCS TO, YTO OHM CBOOOHbI
OT 3aCBeTKH, 0OYCJIOBJIEHHOH pacCesHHbIM PaaHOu3-
Jydernem aucka CosHua, 4To 0ObIUHO XapPaKTEPHO 15
BHe3aTMeHHbIX HabsiofeHui. B pesysbrate ynajnoch
UCCJIEN0BATh UPE3BbIUAHHO CJIA0BIH PAAHOUCTOUHHK
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Puc. 1. Cxema xona qyda CosHua npu HabJIIOEHUH COJTHEYHOTO
3atmenust 29 mapra 2006 r. na HOxHOM cekTope ¢ TepucKo-
noM (LITPUX-TYHKTHPHAS JIMHUS) M NPU HAOJIIOJIEHHH METOJIOM
“scraernl” Ha CeBepo-BOCTOUHOM CEKTOpe (CIJIONIHAS JIHHUS )
PATAH-600.

— npoty6epaHell, TOTOK 0T KoToporo coctaBui 0.05-+
=0.01 c.e.m.

2. METOJIbl HABJIIOJJEHWN U UX
OBPABOTKHU

Kak oTMeueHO Bbillle, OTJIHYUTEJIbHOH OCOOEHHO-
CTbl0 HAOJIOJEHUS] COJIHEUHOTrO 3aTMeHusi 29 map-
ta 2006 r. Ha paauoreneckone PATAH-600 siBasi-
eTcsl MpoBe/ieHHe OJHOBPEMEeHHbIX HalJII0eHUH Ha
npyx cekropax: IOxHoMm ¢ nepuckornom u Cepepo-
BOCTOUHOM — B JuanagdoHe JyinH BoJH 1.03+30 cwm.
Habuntonenus BbimoJiHeHbl 1 00paboTaHbl IBYMSl pa3-
JIMYHBIMH 1 HE3ABUCUMbIMU METOJIaMH, UTO [MO3BOJIUJIO
He TOJIbKO JIOTIOJIHATh, HO HHOTJA U KOHTPOJHMPOBATH
NoJlydeHHble Pe3YJIbTaThl.

[1pu nabmonenun na CeBepo-BOCTOUHOM CEKTOpe
pacyeTHbIl MOMEHT MPOXO0KIEHHSI 1IeHTPa ONTHYECKO-
ro aucka CoJsiHLA yepe3 LEHTP JuarpaMMbl Harpas-
JIEHHOCTH aHTeHHbI OJIM30K K MOMEHTY MaKCHMaJIbHOM
¢asbl comreunoro 3armenust: UT=11u 17 mun 0.25 c.
MakcumasnbHasi asa COJHEUHOro 3aTMEeHHsl paBHsI-
Jgacb 0.998, T. e. OTKpLITOH oOcCTaBa/JOCh MPUMEPHO
0.2% ot muowaau onrtuueckoro mucka CoJiHIA B
paiioHe ero ceBepo-BocTOUHOH yact. Bricota Cosn-
1a B MOMEHT HaOJioJieHns1 paBHsiiach 41° 52.2, ero
azumyT — 41° 30.6". [TosumoHHbBIH yroJ HaGJ10IeHHsT
q=28.5°.

[Tpu Habumonennn Ha CeBepo-BOCTOUHOM CEKTO-
pe HCIO0JIb30BAJUCh 3JIEMEHTbI TJIABHOTO OTpaKare-
asi PATAH-600, pacriosiokeHHble Ha CTbIKE JBYX
cekTopoB paanoresneckorna — CeepHoro u Bocrou-
Horo. Jlyisi ycTpaHeHHs] MEXCEKTOPHbBIX HECTBHIKOBOK
MOBEPXHOCTH W OOIIEro YJydllleHHs HCMOJIb3yeMOk

ACTPO®U3UYECKUN BIOJIJIETEHD  toMm 63 Ne |

YacTH TJIaBHOTO OTPakaTessi B aBTOMAaTHUECKOM pe-
»kume HabJoaeHui [20] npenBapuTesibHO Obl BBIMOJ -
HeH KOMIIJIEKC I0CTHPOBOUHBIX paboT: reoje3nueckas
IOCTHPOBKA HCMOJIb3yeMbIX B MPOrpamMMe 3J1eMEHTOB
AHTEHHbl U UX TIPUBSI3KA K PaIMOTEXHUUYECKOH I0CTH-
poBke CeBepHOro ceKkTopa.

[1pu na6monenun na CeBepo-BOCTOUHOM CEKTOpe
a3UMyT OpHeHTalrn obJyuaTessi Obl1 paBeH Agg, =
210° x BocTOKY OT Mepuanana mecta. CMellleHHe LeH-
Tpa HOXKEBOH JMarpamMMbl HarpaBJeHHOCTH aHTEHHbI
cocTapJsiio mo Bbicotre Ah=+15 yri. MHH K ceBep-
Homy noJiiocy CoJiHIIA OTHOCHTE/IBHO 1IeHTpa ONTHUe-
ckoro aucka Cognua. Pa6ouast uacTe oTpakatoleit
MOBEPXHOCTH IVIaBHOTO 3epKaJjia aHTeHHbI COCTOsIIA U3
33-Xx oTpaxatolux 3JjemeHToB. [IpocTpaHcTBeHHOE
paspelieHde aHTEHHbI M0 YPOBHIO MOJIOBUHHOH MOIII-
HOCTH paBHsiioch p(yra. mMuH)=0.5 x 8.1 Ha BoJiHe
A=1.03cm u coorBercTBeHHO p(yra. MUH)=15.1x
x123.9 na Boane A=31.2 cm. HaGmionenus Ha
CeBepo-BOCTOUHOM CEKTOPE BBITOJHSINCH B KaHaJse
HHTEHCHUBHOCTH Ha BOCbMH AyiuHax poJH: 1.03, 1.38,
2.7,3.9,6.2,6.3, 13, 30 cm (puc. 1, puc. 2a).

[1pn na6sonennu Ha fOxxHOM ceKkTOpe ¢ epUcKo-
nom (Bpemsi HaOmoaenuss UT=11 u 16 mun 42.7 c)
A3UMYyT OpPHEHTALMH BTOPUUHOTO OTpaxkatessi Obl
paBeH Ay5;=29° K BOCTOKy OT MepHJHMaHa Me-
cra (puc. 1). Cuemyer mnopuepkHyTb, UTO [MO-
3UIMOHHBIA yros Tipu Hab/ogeHnn Ha HOxHOM
cekTope (q=—23.5°) oTsMuajCcsi OT MO3UIHOHHO-
ro yrsia Ha6soneHuii Ha CeBepo-BOCTOUHOM CeK-
tope. [lpocTpaHcTBeHHOEe paspellieHHe aHTEHHbI
MO0 YPOBHIO TOJIOBUHHOH MOIIHOCTH MEHSJIOCh OT
p(yra. cek.)=17.5x 13 na BosHe A=1.84 cm 5o
p(yra. cek.)=47x 34.4 na A=5.02 cm. Llentp nma-
rpaMMbl HarpaBJeHHOCTH aHTEeHHbI OblI CMelleH 110
BBICOTE OTHOCHUTEJLHO MEHTPA OMNTHYECKOTO JHCKa
Connuia Ha Ah=+22 yrj. MHH K CEBEPHOMY TOJIIOCY
Coagnua. Muorouacrothble (16 = 6 I'Tii, yactoTHOe
paspewienre 1%, 56 Kana/i0B) HaGMOAEHUS ObLIM
BBITIOJIHEHBI C  MOMOIIbIO MAHOPAMHOTO  CIHEKTpP-
aHa/jM3aropa B qManasoHe JyiMH BosiH 1.8 + 5.0 cm
(puc. 2 b) U B KaHajle UHTEHCHUBHOCTH, U B KaHaJje
MOJISIPU3ALHH.

[1pu coBmellleHnH 3amucell Ha pPa3JMUHbIX BOJIHAX
YUUTBIBAJIUCh 3a1€PKKH 110 BPEMEHH, BbI3BaHHbIE Bbl-
HOCaMH BOJIHOBOJOB M3 (hOKyca aHTEHHOH CHCTEMbI
B10J1b (hOKAJLHOM JIMHUK (B (oKyce Obl1 yCTaHOBJIEH
BosiHOBOJ Ha A=1.38 cm). Kpome Toro, HabusoneHus
Ha Ceepo-BoctounoMm cekrope PATAH-600 npoo-
JATCS MO 3Be3qHOMY BpeMmenH. [lostomy npu o6pa-
60TKe HaOJIOJJIEHHI Ha 3TOM CEKTOpe BHOCHTCS M0-
npaBKa K pacueTHOMY MOMeHTY npoxoxKaennst CoJiHua
wiu JIyHbl uepe3 LEeHTP AHarpaMMbl HarpaBJeHHOCTH
AHTEHHbI, KOTOpasi BEIUKCJISETCS 110 PopMyJie:

[(arctan(a/R) x 3438 x 60)]

AT* =
[15cosdcosqg x (1 —Va)] ’

(1)
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Puc. 2. Koruu 3anuceii Ha6J1i01eHAsT COJTHEYHOTO 3aTMEHHsI B KaHAJIe HHTEHCHBHOCTH MOCJI€ BbIUeTa COCTABJSIOLIEH paIHOU3TY -
uenust JIyHbl u resqnorpaduueckas cetka CoJiHla Ha MOMeHT HabOJo/ieHust: (a) Ha CeBepo-BOCTOUHOM ceKTope, A (cm) = 1.03+
+ 30.72, (b) na IOxHom cexrope, A (cm) = 1.84= 5.02. (Ha pucynkax ykasanbl JJIMHbI BOJIH HaOJoaeHHi. Bosbluast 1o
aMIUINTyJle KPHUBAasl COOTBETCTBYET HaOGJIONeHNI0 Ha GoJslee JUIMHHON BosiHe. Maciita® 3HaueHHH MO BEPTHKAJIbHOH OCH —
aHTeHHasl TeMIiepatypa B rpagycax KesbBuna — oToGpakeH Ha PUCYHKAX BePTHKAIbHBIMH OTPE3KaMH ).

IJle @ — BBIHOC BOJIHOBOJA M3 (hOKyCa aHTEHHOMH CH-
cTeMbl (MM), R — paccTosiHie OT TOBEPXHOCTH IJ1aB-
HOTO 3epKaja J0 (oKyca aHTeHHOH cHcTeMbl (R =
= Rpaz — AR — 13), Rinaz = 288460 MM — panuyc
MaKCHMaJIbHOH OKPY>KHOCTH aHTeHHbl, AR = 950 MM
— KOHCTPYKTHBHO JIOIYCTHMOE pajiMajibHoe TepemMe-
ILleHHe OTPaXKalollero 3JeMeHTa, s — PacCTOsHUe
OT LEeHTpa Kpyra a0 (hoKyca aHTEHHOH CUCTeMBI, J, g,
Va — ckioHeHMe, TO3UIMOHHBIH YroJ, 4acoBoe M3-
MeHeHHe mpsiMoro BocxoxkaeHuss ConHua uian JIyHbl.
CooTBeTCTBYIOLIME MONPABKU K paCUeTHOMY MOMEHTY
BPEMEHH COCTABJISIK OT HECKOJIbKHX CEKYH] JIO Jle-
cATKOB cekyH/. Heo6xonumasi nomobGHas mpoueaypa
Oblaa BbIMOJHEHA U TIPH 06paboTKe HAOJI0IeHHH, 10~
JiydeHHbIX Ha HOKHOM ceKTope ¢ MepUCKOIoM.

J1151 Bbljle/IeHHs] HCTOYHMKOB COJIHEUHOTO pajiion3-
JIyueHHsl M3 3alucei, MoJyueHHbIX BO BpeMs 3aTMe-
HHUSI, UCIOJIb30BANUCh HAOJ/IONEHUST PaMOU3ITyUeH sl
JlyHbl, BbinosiHeHHble 28 mapTa 2006 . Ha 060UX CceK-
topax PATAH-600. Ha6sonenust 6bl1 poBe/ieHbl B
YCJIOBUSAX, aHAJIOTHUHBIX YCJIOBUSIM HAOJII0/IeHUS] MaK-
cUMaJibHOU (ha3bl 3aTMeHusi CoJiHIA: BTOPUUHBIH 06-
JlydaTeJ/lb YCTaHABJMBAJICS B TOM K€ a3UMyTe, LeHTP
JMarpaMMbl HarMpaBJeHHOCTH AHTEHHbl UMEJ TOT XKe
BbIHOC 10 BbicoTe (Ah), asumyr Habmojenust JIyHbl
Obl1 paBeH azumyty CoJiHIIA B MOMEHT HaOJII0/IeHHs
3aTMeHusi. A IS orpejiesieHusi MOTOKA OT UCTOUHHKA-
nportybepaHua no AaHHbIM CeBepo-BOCTOUHOIO CeK-
TOpa B KauecTBe OMOPHOIO UCTOYHHMKA HMCIOJb30Ba-
Jch HabumojieHusi paadousayuenust JIynol 30 mapra
2006 .

3. OTOXIAECTBJIEHME MCCJIEAYEMOI'O
PAIIMOVMCTOYHHUKA C ITPOTYBEPAHLIEM
HA COJIHLE

OTtoxx/ecTBIEHHE HCTOYHUKOB PaIMOU3JyUeH sl Ha
aum6e CoJiHLa MPOBOJUJIOCH TTyTEM COMOCTaBJIEHHS

ACTPOPU3UYECKHWH BIOJIJIETEHD

paccMaTpuBaeMOH KPHBOH 3allUCH PaaHOU3JyUeHHUs
oTKpblTol uyacth CoJsiHLA BO Bpems 3aTMEHHUS H
nzo6paxkenuss CoJiHLA B yJbTpadHoeTe MO JaHHBIM

SOHO (He II 304 A — onHOKpaTHO HOHM30BAHHBIN
reqnii; T=60000—80000 K). M3o6paxeHue noaydeHo
Ha moment UT=09:15 29 mapra 2006 r., Haubosee
OJIM3KUH K MOMEHTY HalllMX HAOJIONEHUH COJIHEUHOrO
3atmeHus. Ha sToM H3o6GpakeHUH BHJEH TMPOTYOe-
paHell, KOTOPbIH OTOXJIECTBJISIETCS C HCCJIEyeMbIM
pPaJMOMCTOYHUKOM KaK MO JaHHbIM HaOJIONeHUH Ha
CeBepo-BOCTOUHOM cekTope (pHc. 3), TaK M Mo JlaH-
HbIM HabJoenni Ha HOxHom cektope PATAH-600.
OnpejiesieHo, 4To MHUPOTA HCTOYHUKA, OTOKIECTBJIEH-
HOro ¢ npotybepaHileM Ha CeBepO-BOCTOYHOM JUMOe
Coanua, ¢ = 45°. B ynbrpaduosieToBoMm nuanasone
29 mapra 2006 r. nporybepaHell UMeeT KJIHHOOOpa3-
Hy10 hopMy ¢ HeOOJIbIIMM HAKJIOHOM K BOCTOYHOMY
aumOy CosHuia (puc. 4a). Ha ngo6paxkenun 30 mapta
2006 r. BUAHO, UTO HCCJelyeMblid MpoTyGepaHely
COeJIMHEH apKa/laMH MeTesib ¢ IPyruM MpoTybepaHLem,
pacrnoJioxKeHHbIM Ha JMMOe HeCKOJbKO BOCTOUHEe
(puc. 46).

4. OTMTPEAEJIEHUE TTOTOKA, IPKOCTHOM
TEMIIEPATYPbBI, CTEITEHU
[TOJISIPU3SALIMN PAJMOM3JTYHEHUM S
[TPOTYBEPAHLIA Y HATIPSDKEHHOCTH
MATHHWTHOTIO I10JI51 B HEM

Pamuoussyuenuie oTkpbiToi yactu CoJiHla omnpe-
JIeISIOCh BbIUUTAHUEM  pajdousiydeHds  JIyHbl
(28.03.06) u3 cymmaphoro paauoussyuenusi CoJiHiia
1 JIyHbl BO BpeMsi MakCHMaJsibHOH (ha3bl 3aTMEHHs
29 wmapra 2006 r. 3anucu paauoussyuenusi JIyHbl
(28.03.06) BnuchbiBasMCh B 3aMUCH MOTOKA BO BpeMsi
3aTMeHHsl TyTeM COBMeLEeHHs] PacueTHOro MOMeHTa
MPOXOKIIEHHSI LIEHTPa ONTHUECKOTO JUcKa JIyHbl uepe3

Ttom63 Nel 2008
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01.03cm

Puc. 3. 3anucu KpUBbIX COJIHEUHOr0 3aTMEHMsI B KaHaJsle UHTEH-
CHBHOCTH Ha psiie BOJH npH HabsoaeHnn Ha CeBepo-BOCTOUHOM

cekrope u uzoGpaxenue Cosvua (He 11304 A, SOHO) ¢ coBme-
LLIeHHOH resiHorpaduueckoii ceTkoil. CpeHss CTpesKa yKasblBaeT
T0JI0’KEHHE HCCJIeyeMOoro NpoTybepaHLia.

LUEHTp AMarpamMMbl HaMpaBJeHHOCTH aHTEHHbI C pac-
YeTHbIM MOMEHTOM Ha0JII0/IeH|sT MAaKCUMaJIbHOH (Da3bl
3aTMenust (puc. 5). [TosryueHHas pasHoCTb NpejcTaB-
JisieT coH60H 3anuch pajiMOU3aydeHus: OTKPbITOH YacTH
CoJiHI2a B MOMEHT MaKCcHMaJsibHOH (ha3bl 3aTMEHHSsI
(puc. 3).

Jlois1 BbljiesieHUs] HCTOUHHKOB PaIMOM3J/ydeHHsT Ha
oTKpbITo# uacti CoJiHua npu o6paboTke HabJIO/e-
HUH coJsiHeuHoro 3aTMenusi Ha IOxHOM cekTope c
MIePUCKOINOM HCI0JIb30Ba/IaCh LITATHAs IporpaMmma
“WorkScan” [21]. Jlna onpeneneHus aGCOMOTHBIX
BEJIMUMH 3HAYEHUH [TOTOKOB OT NpoTyOepaHua 1o aaH-
HbIM HabJofeHui Ha CeBepo-BOCTOUHOM CEKTOpe B
KayecTBe OIMOPHOr0 MCTOYHMKA HCI0J1b30BaJIOCh pa-
nuoussyuenue JIynol. HabusioneHue moJsiHOro noroxa
JIynbl BbimosiHeHo 30 mapra 2006 . B ycJ/0BHSX,
AHAJIOTHUHBIX YCJIOBUAM HaOJIIOJIeHHs] 3aTMEHHS], HO
6e3 CMelleHHsl LeHTpa JAHarpaMMbl HaNpaBJeHHOCTH
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Ta6aunua. [Toroku pagronsnyuenus JIyHsl ¢ yuetom
BEpPTHKAJILHOTO pa3Mepa AdarpaMMbl HAIIPABIEHHOCTH
aHTeHHbI (MOTOKU F npuBeieHbl B COJHEUHBIX €IMHULIAX
MOTOKA, C.€e.1.)

1.03
10.0

1.38
7.54

2.7 3.9
3.82 2.1

A(cm)
F(c.e.n.)

AHTEHHbl OTHOCHUTEJIbHO LIEHTPA ONTHYECKOro JIUCKa
Jlynbl. B kauecTBe KaniuOGPOBKU MPUHUMAEMOTO KOC-
MHueckoro curiasa Ha HOxKHOM ceKkTope HCroJib3o-
BaJicsl curHag ot reepatop uyma (L.

[Tonaras spkocthHyto Ttemnepatypy JIynbr Tp =
=215 K [22], mbl Bbluucauad no 3akoHy Peesi-
J>KUHCA TUIOTHOCTH TIOTOKOB paHou3/ydeHust JIyHbl
IS KAaXKIOW MJIUHLI BOJIHBI HaOJoneHust. B tabuin-
1le TMpeJCTaBJeHbl 3HAUEHHS] TOTOKOB pPaMOU3Jy-
yenust JIyHbl Ha pasHbIX AJIMHAX BOJH. DTH MOTOKH
BbIUMCJIEHBl C YUeTOM BepTHKAJbHON AHarpaMmbl Ha-
MpaBJEHHOCTH pajuoTesecKona npu HabJI0AeHHH Ha
CeBepo-BocTouHoM cektope. Takum ob6pasom, 3Has
paccunTaHHble BEJUUMHBI MOTOKOB JIYHbBI ¥ yUHTHIBaS
BEPTHKAJILHBIH pa3Mep JAHarpaMMbl HarpaBJeHHOCTH
AHTEHHbI, Mbl TOJNYUHJIM 3aBUCUMOCTb MJOLIAIM O]
KPUBOH 3amucy paanoussydenusi JIyHbl oT npuHHMa-
€MOro MoToKa. JTa 3aBUCHMOCTh Obl1a HCT0JIb30BaHA
JUIS1 OTIpeJiesieHHst TOTOKOB PaJMOU3JyueHHns poTyoe-
paHIla Mo JaHHbIM HaGJII0IEHUH COJTHEUHOTO 3aTMEHHUSI
Ha Cesepo-Boctounom cekrope PATAH-600:

Fy = (Sp'Fm)/Smu (2)

3fech F,, — MOTOK paJMou3/yuyeHus: npoTyGepaHlia,
Sp — nJiolaib Noj KpHBOK 3aMMCcH paMon3/1yueH s
nporybepaHua, £y, — norok paauonsiydenust JIyHbl,
Sy, — TJIOLIA/b MO/ KPUBOH pajrons/yueHust JIyHbl.
CrnekTp MoToKa pajuMousJ/yuyeHusi npotybepaHua Mo
peayabratam HaOJoneHud Ha IOxHom u CeBepo-
BOCTOUHOM CEKTOpaXx MpHUBeJIeH Ha puc. 6a. Bua crek-
Tpa YKa3bIBa€eT Ha TEMJIOBOH MeXaHU3M H3JTyYeHHsI.

[To nannbiM HaGgioneHuit Ha [OxkHOM cekTOpe
C IEepUCKONOM OblIM OIpe/e/eHbl YIrJoBble pa3Me-
pbl NpoTyOepaHLa, KOTOpble 0Ka3aluCh PaBHBIMU ~
~30 yri1. cek. B qManasone JdH BoJiH 1.84-+-4.52 cwm.
YryioBoit pasmep npotybepaHiia Mo HabJMIOEHUSIM Ha
CeBepo-BOCTOUHOM CEKTOpPE OMNpe/IesIUTh He YAaJI0Ch
u3-3a GoJsiee LIMPOKOH AMArpaMMbl HalpaBJIEHHOCTH
TeJslecKora.

3Hast BeJIMUMHBI TIOTOKOB H YIJVIOBbIE PAa3Mepbl, Mbl
BBIUHCJIMIIM SIPKOCTHBIE TeMIepaTypbl NpoTyOepaHiia
JUIsl BbIlLIEYKAa3aHHOTO MHTepBaJsia JUIMH BOJH, Tp=
45009500 K. Crnextp sIpKOCTHOH TemIepaTyphbl Mo
JlaHHBIM HabJmoieHuit Ha KO2KHOM ceKTope ¢ epUcKo-
TIOM MPHUBEJIEH Ha puc. 6b.
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(@)

(b)

Puc. 4. (a) Uso6paxenue Cosnua B ynbrpaduosere 29.03.06 (SOHO, UV, He II 304); (b) usobpakenne Cosnua B
yastpaguogere 30.03.06 (SOHO, UV, He II 304 ). Ctpenkoii ykazaHo nosoKeHHe HCcaeayeMoro npotybepanua.

1.84cm

E W

Puc. 5. Konusa sanucu kpusoit 3armenuss CosiHua M
BIMCAHHON KPUBOH pasriondiyuenusi JIynoi Ha A = 1.84 cm
(FOxHbiit cekrop PATAH-600). MaciuTa6b BepTHKaJIbHO#
OCH — aHTEeHHOH TeMneparypbl B rpajsycax Kenbsuna —
0003Hau€eH BEPTHKAJIbHBIM OTPE3KOM.

[1pn na6monenun Ha HOxKHOM cekTope ¢ nepu-
CKOTIOM KpPOM€ MHTEHCHBHOCTH PaJHMOM3JyUueHHs] pe-
THCTPUPOBAJIOCH MOJISIPU30BAHHOE MO KPYTy Pajlon3-
Jyuenue (puc. 7). CreneHb KpyroBoi MoJisipu3alyu
paccuuraHa rno gopmy.e:

P% = [(I, — Ir)/(IL + Ig)] x 107 (3)

W JUId JaHHbIX HaOJoaeHdd Ha A = 1.8+5.02 cm
okasanach pasHoil P = 7 =16% cooTBeTcTBeHHO.
(Ir,I;) — mnpaBo- W JI€BOMNOJISIPU3OBAHHAST KOMITO-
HEHTbI pajitonsyderus [21].

B paMKax TelJIOBOro MexaHu3ma H3J1y4YeHUs1 Ha-
NPs2KEHHOCTb MArHUTHOIO TI10J1  OINpeHeJIsieTCsl 110

ACTPOPU3UYECKHWH BIOJIJIETEHD

tdhopmy.ie [23]:
H =107 xP/n x A), (4)

rle N — CreKTpa/bHbill HHAeKC. B maHHOM ciydae
n 21, A=2=5 cm, P= 7+16)% (puc. 8a). Coot-
BETCTBYIOLIAsT BeJIMUMHA HATPSIZKEHHOCTH MATHUTHOTO
nosist paia H =2 550100 Ic nia A = 1.8+5.02 cm
(puc. 8b).

5. IMCKYCCHI

Hatinennoe u3 HabJ/110/IeHUH H3MEHEHHE ITOTOKA pa-
JIMOU3JTydeHHst TpoTyOepaHiia ¢ JUIHHON BOJIHBI MPeJi-
cTaBJeHo Ha puc. 6a. [Toroku, moJsyueHHble Ha GJU3-
KUX JJauHax BoJH Ha CeBepo-BocTouHOM M IOxk-
HoM cekrtopax PATAH-600, corsmacytorcsi ¢ TouHO-
CTbIO J0 COTBIX JNOJEH COJIHEUHOW €IMHMLBI TMOTO-
Ka. BesMunHbl H3MepEeHHbIX TOTOKOB palMoU3JIyue-
Husi nporybepaHiia Ha BoJHax 1.38-+5.0 cM paBHbI
cootBetcTBeHHO F(A)=0.05--0.01 c.e.nn. Perucrpaums
CTOJIb MaJIbIX TIOTOKOB HCTOYHMKOB PaJMOU3JIyueHHs
Ha Jumbe CoJiHLA cTajla BO3MOXKHOH TOJbKO Gs1aro-
napsi nokpoituio Jlynoii 99.8% nosepxHoCTH aucKa
CoJiHlIa B MOMEHT MakCcHMaJbHOH (ha3bl COJIHEYHOTO
3armenus. [losyueHHblii crektp nporyGepanua F(A)
JIEMOHCTPUPYET YMEHbIIIEHHE TI0TOKA C JJTUHOH BOJIHBI
(puc. 6a), uTo yKa3biBaeT Ha TeMJOBOH MeXaHH3M
uanyuenusi. CpeJlHHE crieKTpaJbHbId HHJEKC N = 1.
Hauunnas npumepHo ¢ A = 4.5 cM, SpKOCTHasH TeMIie-
patypa MCTOYHHMKA paauousnyuenuss T = const, uto
XapaKTepHO JJIsl ONTHUECKH TOJCTOTO cJjiosi (7> 1).
YuutbiBasi 3T0 M 3Has MOJYUeHHYI0 U3 HabJIOIeHHH
SIPKOCTHYIO TeMIepaTypy paadou3/yuyeHns: npotyoe-
patua Ha A=4.5 cwm, paBHyio T, = 9500 K, Haxo-
UM KHHeTHdeckyio Temrnepatypy 1. = T = 9500 K.

Ttom63 Nel 2008
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Puc. 6. (a) Cnekrpol notokoB F(Jy) pannounsnyuennsi mpoty6epanua no aaHueiM Habumoaenuit Ha IOxuom (o) u Ceepo-
BoctouHoMm cekropax (o) PATAH-600; (b) cnekrp sipkocthbix Temrnepatyp T, 1o jaHHbIM HaGJjojaeHuil Ha KOxHoM
cekrope. (Kaxkaast Touka rpacuika COOTBETCTBYeT 3HAUEHHIO, MOJYUeHHOMY MOCJe OCPEIHEHHS IJAaHHbBIX MO BOCbMH COCEIHHM

KaHaJlaM paJiiomMeTpa).

Ta,l

Ta,V

621

1.84 cm 1.88 cm 1.93 cm

2.58 cm | 2.63 cm i 2.67cm

90 1

4.32cm 4.45 cm 5.02cm

-470" -230"-470"

-230" -470" -230"

Puc. 7. ®parmentsl 3anuceit uurencuBHocTH (I, criiolinble MHUK) U nossipu3atyu (V, MyHKTHPHbIE JIMHAM ) PAJHMOU3/yYeHHs
npoty6epaHiia Ha psijie BoJH. [10 ocH OpJMHAT HA KaX/IOM PUCYHKE OTJIOXKEHbI 3HAUeHHsl aHTEHHOH TeMIepaTyphl B rpajaycax

KenbBuHa, caesa I, cnpasa V.

[Tosyuennas u3 HaGJoeHuil Ha BoJiHe 1.88 cm sip-
KoctHasi temnepatypa paBHa 4500 K. Kak cienyer
u3 rpaduka (puc. 6a), Ha 3TOH BoJiHE NpoTyOepaHely
noJiyripospaue, nostomy 1, = T, x (1 —e~"), ontu-
yeckast TJiybWHA H3Jydalollled cpeibl mpoTtybepaHua
Ha BosiHe 1.88 cm paBHa 7=0.64. M3BecTHo, uTO

ACTPO®U3UYECKUN BIOJIJIETEHD  toMm 63 Ne |

Ko3(duumrenT norowenus 4 = 7 X L~ 3nech L —
TOJILIMHA H3Jyuatollero ciost. C Apyroit CTOpoHsI,

p=0.19n2 Te_?’/2 v2, (5)

2008



42 TOJIYBUMHA u p.
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Puc. 8. (a) Vi3meHeHue cTerneHH MoJisipu3alny pajlonaiyueHus nporybepatua ¢ AJHHON BosiHbL. (D) M3amMeHeHte HampsiKeH-
HOCTH MarHUTHOTO MOJIsl paHOU3JIyueHns MpoTyGepaHla ¢ AJIMHOK BOJIHbL. MHTeprnossiuus mpoBeaeHa MeTOA0M HaHMeHbLINX

KBaJpaToB C UCITOJb30BaHUEM TTOJIMHOMA BTOpOI;I CTEHQHI/I)

rje nme — 9JEKTPOHHAS MJIOTHOCTh, T, — KHHETH-
yecKasi TeMrepartypa, ¥ — 4acToTa pajHOM3JydeHHs!.
IpeanoJaras, uTo npoTyGepanel HMeeT CHMMeTpHU-
Hyl0 (hOPMY, MOYKHO OLIEHHTH €r0 BMAMMBIH pasmep
(26.7"), uto naer L = 2 x 10* xum. [pupaBuusas o6a
BBIPAKEHHS] LIS f1, HAXOJUM 3JIEKTPOHHYIO MJIOTHOCTD
Ha6JioaeMoro npoty6epanua ne =~ 0.6 x 107 em3.
[Tosyuennble u3uuecKHe XapaKTepPHCTHKH COTJacy-
I0TCS1 C YCJIOBHSIMH B XOJ10/IHOM BOJIOKHE, HAXOJISILLIEM -
csl B KOpoHe.

O6paiiaer Ha ceGs BHUMaHWe 3HAUHUTENbHOE
yMeHbllleHHe MoToka npotybepaniia Ha BosiHe 1.03 cm
(puc. 6a). IlogobHas cuTyalusi cjoXKuaach H3-3a
BbIHOCA BoJiHOBOJA A=1.03 cM 13 dokyca Ha 386.5 MM
K 3anajy. Besenctue 3Toro npoxoxieHue HCTOYHUKA
yepe3 IEHTP JMarpaMMbl HarpaBJe€HHOCTH AHTEHHbI
npousonio Ha 21.5 cek paHblle MOMEHTAa MaKCH-
MaJibHOH ha3bl 3aTMeHUsi, B MOMEHT HaOJII0/IeHHs
6oJiblIast yacTh npotybepaniia Obliia 3akpbita JIyHOI.
Yro KacaeTcsl BeJMUMH SIPKOCTHBIX TeMmrepartyp
Ty=4500+9500 K, To oHM Xopollo corjacyioTes ¢
paHee onyGJMKOBAaHHBIMU JaHHBIMH JIPYTHX aBTOPOB
[9, 13, 15]. [TosyueHbl BbicOKasi CTereHb KPYyroBo#H
nonsipusaumn P %=7-16 1 HanpsykKeHHOCTb Mar-
HUTHOTO T10JIsl, PaBHAsl HECKOJILKUM COTHSIM I'ayCCOB
Ha A = 1.8+5.02 cm. HabGmionenusi ykasbiBaloT Ha
TO, UTO CIHEKTPaJIbHbIH HHJEKC B 00J1aCTH JJIMHHBIX
BOJIH MeHbllle €IMHHLbl, OJHAKO TOUHOCTb HALIMX
HaOJII0IEHUI He MT03BOJISIET HaM ONpeJIeUTh ero 6oJee
TouHo. [ToaTomy, nosiarast n=1, Mbl 3aHHKaeM OLLEHKH
MarHUTHOTO M0JIst Ha 3THX BoJiHaX (puc. 8b). Ha puc. 7
Ha psijie JUIMH BOJIH BMHA HEKOTOpasi OUIOJISIPHOCTD
TMOJISIPU30BAHHOTO  PaJHOM3JyueH sl NpoTyOepaHLa.

ACTPOPU3UYECKHWH BIOJIJIETEHD

MbI He MOXKEM TOJIHOCTbIO UCKJIIOUUTh MPUCYTCTBHE
napasutHoro curHasa. CoriacHO HallMM pacueTam,
CTeNeHb KPYroBOH TMOJIIpU3alMK Mapa3uTHOTO CHr-
HaJla MOXKET COCTaBUTb He GoJsiee 1—3 MPOLEHTOB.
OnHaKo NMOCKOJIbKY CTeneHb MoJsipu3alny onpeiess-
Jlach KaK OTHOILIEHHe MJIOLIAAX MOJ KPUBOH 3arucu
CUrHaJIa MOJISIPU30BAHHOTO M3JYUeHHs] K MJI0LIAA1
MO/l KPUBOH CHTHAJIA HEMOJISIPU30BAHHOTO U3JyUeHHs],
a He OTHOIIEHHE CHIHAJOB B OTIEJNbHBIX TOUKAX
COOTBETCTBYIOLIMX KPHUBBIX, TO 3TO CYLIECTBEHHO
YMEHBIIIUT BJIUSIHHE Tapa3uTHOW mnoJsipusaiuu. [Ipu
9TOM Mbl HECKOJIbKO 3aHHKaeM CTereHb M0Jispu3aliiy,
a CJleloBaTesIbHO, W 3aHWXKAeM OIIeHKY BeJHUMHbI
Harpsi2KeHHOCTH MarHuTHOro moJisi. Mbl He ucciie-
JlyeM CTPYKTYypy MAarHuTHOro T0Jisl, a [O03TOMYy H
He 06CyXK/1aeM BHIUMYIO OHMIOJSIPHOCTb MarHUTHOTO
MoJisi Ha HEKOTOPBIX JJMHAX BoJH. HanpsikeHHOCTb
MarHWTHOTO TOJsI, M0 JIAHHBIM aBTOpoB [2, 3, 6, 13],
paBua H= (5 +40) Ic. Onnako, corsacHo pabGoram
[4, 10, 11], ona sHauuresnbHO Gogblie. Tak, B paGoTe
[10] ykasaHo, uTO J/1s1 HEKOTOPBIX JIOKAJH30BAHHBIX
mect B nporybepanile H =70 Ic, a B pabore [11]
MPUBOJIUTCS BEJMUHHA HAMPS’KEHHOCTH MarHUTHOTO
noJist, KOTopasi B OT/IeJbHbIX MecTax nporybepaHiia
nocturaer H= 400 Ic. B cBsiau ¢ 3TUM Bompoc
0 BeJIMUHHE HANPSIKEHHOCTH MAaTHUTHOTO TI0JIs B
obJiacTd mpoTybepaHla B paauojuanasoHe TpebyeT
JlaJIbHEHNIIIEro HCCJIeI0BAHUS.

6. BbIBOJIbI

[To nanHbIM HAGJIOIEHUI COJIHEUHOTO 3aTMeHHst 29
mapra 2006 r. Ha CeBepo-BocTouHoM U FOKHOM ceK-
topax PATAH-600 B nnanasone i BoJn 1.03+5.0
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CM yJaJioCh HCCJIEIOBATh PaJMOU3JydeHHe TpoTyoe-
paHIiia, pacroJioKEeHHOr0 B CeBEPO-BOCTOUHOK YaCTH
aum6ba CoJHiia (p=45°).

[ToJstyueHbl caenytole pesyJbTaThl:

1. HMceaenyemblii paiOUCTOYHUK YBEPEHHO OTOXK-
JIECTBJIEH C BBICOKOIIMPOTHBIM TPOTyOepaHiieM
(¢p=45°, NE-mum6 CouHuia) B ysibTpaduosiero-

Bom nanyuennn Coutua (He 11304 A, SOHO).

2. 3aperucTpupoBaHoO MOJSIPU30BAHHOE PATHOU3-
JyueHde npotybepaHua. BeluucieHa creneHb
KPYroBOH MOJISIPU3aLMK PAHOU3/yYeHH s TTPO-
TyGepaHia Ha ayuHax BosH 1.88 +-5.0 cm, P~
~7+16%. CooTBeTcTByIOIAs BEJMUHHA Ha-
NPsKEHHOCTH MarHUTHOTO MOJIst B IpoTyGepaH-
e cocrapsier H=2550-+100 It.

3. Haiinenunnie yrsioBble pagmepbl npotybepaHiia
B qManaszoHe AAuH BosH 1.88-+4.32 ¢m paBHbI

~30 yrJi. cek., a ero sipKOCTHbIE TEMIEPATYPhI
Tp,=(4500--9500) K.

4. 3aperucTpupoBaHHble MOTOKH PaJMOU3ITyUeHHsT
npory6eparua pashbl: F(A)=0.05+-0.01 c.e.n.
B Manasone JuinH BoJH 1.38+-5.0 cm. Coryac-
HO MOJIyYeHHOH 3aBUCHMOCTH MOTOKA OT JJIMHbI
BoJIHBI F(\), MexaHu3M pajious/yueHus npo-
Tyb6epaHla — TeMNJ0BOH.

5. Tlonyuennas u3 HabJoieHU HA CM-PaIMOBOJI-
Hax 3JIeKTPOHHAs TJIOTHOCTb B MpoTyOepaHiie

ne ~ 0.6 x 10?9 em™3.

BJIATOJAPHOCTH

ABTopbl 6s1aroapAT KOJJIEKTHB COTPYJIHUKOB pa-
moresieckorna PATAH-600, BosryiaBisieMblil akaje-
mukom [lapuiickum 0. H. n Munranuessin M. T[]
3a MOMOLIb B IMPOBEIEHHH HAOJIONEHUST COJHEUHO-
ro 3atmenus; Kekanuca I. B. — 3a oGecrneyenue
6ecrniepe60OHHON pabOTbl aHTEHHbI B aBTOMAaTHUE€CKOM
pexume, Humxenwckoro H. A. u HpiGynésa I1. I —
3a NPENOCTABJICHHYK) BO3MOXKHOCTb HAOJIOJEHUHA Ha
BLICOKOUYBCTBUTEJIbHOH annaparype H yuacTHe B Ha-
OJII0JIEHUSIX COJTHEUHOTO 3aTMEHHs], TPYIIy T'eo/e3n-
croB PATAH-600, nmoarotoBuBIiyio paadoTesecKon
K HabJII0JIeHHSIM BO BHELUTATHBIX PEKHUMaX, a TakkKe
COTpPYAHHUKOB Tpynibl Panronsnyuenust CosHua. As-
TOpPbI 6JIaTOAPST HHCTPYMEHTAJIbHBIE TPYIITbI TIPOEK-

toB SOHO/EIT, ubu naHHble HCMOJb30BAHLI B HA-
wef padore. Pabota nopnep:kana rpantamu POPU
NeNe05-02-16228, 06-02-17357.
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[OJIYBYUHA u np.
CENTIMETER-WAVE RADIO EMISSION OF A HIGH-LATITUDE PROMINENCE

0. A. Golubchina, V. M. Bogod, A. N. Korzhavin, N. N. Bursov, S. H. Tokhchukova

The results of observations of the radio emission of a high-latitude prominence located in the NE part of the
solar limb are discussed. Observations were performed on the Northeastern and Southern sectors with the
periscope of RATAN-600 radio telescope during the maximum phase (0.998) of the solar eclipse of March
29, 2006. The prominence was studied in the wavelength interval 1.03 +-5.0 cm.

The absence of the background illumination from the solar disk allowed us to study the parameters of
the radio emission of the high-latitude prominence (¢ = 45°, NE limb of the Sun). Observations of the
solar limb at the time of the maximum phase made it possible to record very small radio fluxes from the
prominence, which amounted to 0.05 = 0.01 s.f.u. in the wavelength interval from 1.84 to 5.0 cm. The
position of the maximum of the radio emission of the prominence coincides, according to the results of
observations performed on both sectors, with the summit of the prominence as seen on the solar image
taken in the He 11 304A line (SOHO, ¢=45°, NE limb of the Sun).

The degree of polarization is equal to P~7+16% at 1.88+5.0 cm. If interpreted in terms of the thermal
mechanism considered here, polarized emission corresponds to a magnetic-field strength of HX(550 +
100) G in the prominence region.
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