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The results of the study of microwave thermal bremsstrahlung of local sources over
sunspots are presented. Special attention is paid to the transition from thermal bremsstrah-
lung to the dominant gyroresonance in the short-wave part of the spectrum 1.5-2.5 cm. On
decimeter waves the relative contribution of the bremsstrahlung increases again with an in-
crease of its optical thickness in the coronal layers.

On short waves, where the magnitude of the magnetic field is not enough to generate
gyroresonance radiation, the main emission is bremsstrahlung. In the magnetic field of spots
it is polarized, and the radiation of the ordinary mode comes from the lower and colder layers
of the transition zone. Calculated spectra and sizes of modeled source are presented together
with scans showing the increase in brightness in the unusual mode and its decrease in the or-
dinary mode. Based on the calculated scans convoluted with the antenna pattern of RATAN-
600, it is shown that the sensitivity and resolution of the instrument are sufficient to detect
these effects. Examples of observations are given.

The studied spectral-polarization features allow to interpret the results of observations
more accurately and to improve the accuracy of magnetic field measurements and diagnostics
of the transition zone.
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B paborte mnpeacraBieHbl pe3yibTaThl HCCIEAOBAHHUS MHUKPOBOJIHOBOTO
TEIJIOBOI'O TOPMO3HOI'O H3JIYyYEHHUS JIOKAJIbHBIX MCTOYHUKOB HAJl COJIHEYHBIMU
nsaTHaMd. OcoOeHHOe BHUMAaHKE YAEJIEHO MEPEeX0ay OT TEIJIOBOTO TOPMO3HOTO
V3JIy4YCHUS K JOMUHHUPYIOLIEMY TMPOPE3OHAHCHOMY B KOPOTKOBOJIHOBOM YacCTH
cunekrpa 1.5-2.5 cMm. Paccunrannbie HaOMIOAATENbHBIE TTAPAMETPHI TEIJIOBOTO
TOPMO3HOTO U3ITy4YEeHUs HAAMSATEHHBIX HCTOYHUKOB CPAaBHUBAIOTCS C UX HaOIO-
naembiMi Ha PATAH-600 ocobennoctsiMu. Ha menuMeTpoBBIX BOJHAX C po-
CTOM ONTHUYECKOHN TOJIILIMHBI TOPMO3HOTO U3JIYYEHHS] B KOPOHAIBHBIX CIIOSAX €r0
OTHOCHUTEJIbHBIN BKJIAJl CHOBA YBEJIMYNBACTCHL.

TermioBoe TOPMO3HOE U3IIYUYECHUE HAAMSATCHHBIX UCTOYHUKOB T€HEPUPYETCS
Hapsiay ¢ 0oJjiee CHUIIBHBIM IIUKJIOTPOHHBIM H3iyueHueMm. L{ukmoTpoHHoe u3my-
YEHHE CUMTAETCS OCHOBHBIM M3-3a €r0 3HAYUTEIBLHOTO MPEBBIIICHUS 110 UHTEH-
cuBHOCTU. OHAKO HA KOPOTKHX BOJHAX, A€ MATHUTHOIO TOJSI HEAOCTATOYHO
JUIsl TEHEpAlUMU LUKJIOTPOHHOIO H3JIYyYEHHs, OCHOBHBIM SBIISIETCS TEIJIOBOE
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TOpMO3HOE u3nydeHue. [Ipu uHTEepnperanu HAaOIIOJEHUN Ba)XKHO pa3auyarhb
OTU MEXAHU3MBI '€HEPALUH, TAK KaK OT 3TOr0 3aBUCUT IIPAaBUJIbHAS TUArHOCTH-
Ka IJ1a3Mbl (B YaCTHOCTH, U3MEPEHUE MAarHUTHOTO MOJIs).
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Puc. 1. Cka" 0OBIKHOBEHHOTO (CILJIONTHAS JIMHUS) K HEOOBIKHOBEHHOTO (ITyHKTHUP) U3TYUYCHUS
AO11486 na BomHe 2.0 cm (PATAH-600), HanoXeHHBIH Ha JByMEpPHOE H300pakeHHE
SDO/AIA B nunusix 1700 A (cresa) u 171 A (cnpasa).
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Puc. 2. CkaHbl 0OBIKHOBEHHOTO (UE€pHAs JIMHUS) U HEOOBIKHOBEHHOTO (Cepast JINHUS)
uznyuenusi AO11486 na Bonnax 1.83-3 cm (PATAH-600).

Koaddumment nornomieHuss oObIKHOBEHHOW MOJbI B NMPHUCYTCTBUM Mar-
HUTHOTO MOJIsI yMEHbIIaeTcs (a2 HEOOBIKHOBEHHOM MOJIbI — YBEJIMYMBAETCS) IO
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CPaBHEHHUIO C €r0 3HAYEHWEM B OTCYTCTBUE MarHuTHOro noJtis [1]. B pe3ynbprare
MHTEHCUBHOCTh PAJMOU3IYUEHHUs HaJ MATHOM YMEHBIIAETCS B OOBIKHOBEHHOM
MOJIE Y YBEJIMUUBAETCA B HEOOBIKHOBEHHOMU [2]. Takum 06pa3oM, B MarHUTHOM
10JIe TETUIOBOE TOPMO3HOE H3IIYyYEHHE OKA3bIBAETCS MOJSPU30BAHO, YTO OBLIO
YUYTEHO B COOTBETCTBYIOLLIEM METOJIE€ W3MEPEHUs MPOAOJbHOW KOMIIOHEHTHI
MarHuTHOTO MoJis 1151 (PJIOKKYJIOB [3].

Pacuetst aToro sapdexra s HaANATEHHBIX UCTOYHUKOB MOKA3bIBAIOT, YTO
3TH HEOOJIbIINE 10 BEITUYMHE W3MEHEHHUS SPKOCTH (MIOHM)KEHHUE U IMOBBILICHUE
OTHOCHUTENILHO OKpy’Karomero (oHa) MOTyT OBbIThb 3aperuCTpUPOBaHbl IpPU
HaOmoaeann Ha PATAH-600 ¢ ogHOMepHO# nuarpamMMoil HampaBIIEHHOCTH.
[Tpumeps! Takux HAOMIOEHUI TTOKa3aHbl HA pHC. 1-2, Takke cM. [4—6]. Tem Oo-
aee, 3TOT PPeKT JoMmKeH ObITh 3aMeTEH Ha ABYMEPHBIX PaJnoON300pakeHUAX
(mampumep, HoOGesima). g peructpaunu 3¢ dexkra HeoOXoauma T0CTaTOYHAS
YYBCTBUTEIBHOCTh HHCTPYMEHTA.
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Puc. 3. Cresa — pacueTHbIN CHEKTp U3ITy4YEeHUsI B HEOOBIKHOBEHHOM Mojie. [lokazaHbl BKIabl
TFapMOHUK 2—5 TUPOPE30HAHCHOTO M3IY4YEHHsS U BKJIAJ TOPMO3HOro usiydeHus. Cnpasa —
pacyeTHble pa3Mepbl HCTOYHHKA B HEOOBIKHOBEHHOM Mojie (TOKa3aHbl BKIAAbl 3 U 4 rapmo-

HUK TUPOPE30HAHCHOI'O U3TTYYCHHA U TOPMO3HOTI'O I/ISJ'IyLICHI/IH).
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Puc. 4. PacueTHbIe CKaHBI U3TYUSHUS HAMATEHHOTO HCTOYHUKA (CTJIAKCHHBIE C THArpPaMMOM
PATAH-600): cresa B HeOOBIKHOBEHHON MOJIE, cnpasd B OOBIKHOBEHHOUM MOJIE.
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Panee mjist mHTEpHpeTaAllUd NETPECCUN U3JIyYEHUS B OOBIKHOBEHHOM MOJIE
[4—6] mpuUBIEKATUCh TOMOJIHUTENIBHBIE YCIOBUS, TAKUE KaK MOHM)XEHUE IUIOT-
HOCTU B UCTOYHUKe. HacTosiiue pacuersl MOKa3bIBaIOT, YTO ATO HE SIBISIETCA
00s13aTEIbHBIM YCIIOBUEM U OOBSCHUTH PHEKT MOHMKEHHOU SPKOCTH MOMKHO
TOJIBKO HaJJMYUEM JJOCTATOYHOTO MArHUTHOTO IOJISI.

Ha puc. 3—4 npuBeneHbl pacueTHbIE XapaKTEPUCTUKHU M3IIYyUEHHUs HaJIIs-
TEHHBIX UCTOYHUKOB: CHEKTPHI U pa3Mephbl, a TAKKE PACUETHBIEC CKAHBI, TOKA3bI-
BAIOIIHME TIOBBINICHUE SIPKOCTH B HEOOBIKHOBEHHOW MOJI€ M TOHI)KCHHE €€ B
00BIKHOBEHHOU Moje. M3ydeHre 0OBIKHOBEHHOM MOJIBI MJIET U3 00Jiee HU3KHUX
U XOJIOJIHBIX CJIOEB MEpPeXoJHOU 30HbI. JlJis pacuera MU3JydeHUs UCIOJIb30BaHA
JUTIONIBHAST MOJIeNTb MarHUTHOTO mojs (BenmnumHa Ha ¢ortochepe 2500 I'c) u
pacnpenenenue Cenbxopcera [7] Ajid IUIOTHOCTH M TEMIIEPaTypbl B aKTUBHOMN
obmacTtu, GopMyIIBI TS pacdeTa HHTCHCUBHOCTH B3ATHI U3 [ 1].

B KOpOTKOBOJIHOBOM Jiania30HE BaXKHO YU4€CTh COBMECTHOE JEHCTBHUE ABYX
MEXaHU3MOB M3Jy4YEHHS, YTO M OBUIO CIEJIaHO B MPEJICTABICHHBIX pacueTax: C
yBEIIMYEHUEM JUIMHBI BOJHBI K TOPMO3HOMY H3JydeHUE J100aBISETCS BKIaj
LHUKJIOTPOHHOTO u3nydyeHus: Ha |—4 rapmonukax. IIpaBuiibHOE omnpeneseHue
MAarHWTHOTO TOJIsl 3aBUCUT OT KOPPEKTHOTO Pa3IM4YMsl 3THUX BKJIAJOB, TaK Kak
€ro pacyer Mo TOPMO3HOMY M3IyYEHHUIO U MO Pa3JIMYHbIM APMOHUKAM LIUKJIO-
TPOHHOTO U3JIyYEHUS Ja€T Pa3HbIC 3HAYECHUS.

N3yueHHbIe CHEKTPATBHO-TIOJSIPU3AIMOHHBIE OCOOCHHOCTH TMO3BOJAT 00-
Jiee TOYHO MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOJACHUN U YIyUITUTh TOYHOCTD
W3MEPEHUSI MATHUTHOTO TOJISI M IMAarHOCTUKU TEMIIEPATYPhI EPEXOJHOMN 30HBI.

Pa6ora nogaepxana rpantom PODU 18-02-00045.
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