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Magnetic fields in the Sun are constantly shaping the structure of various different features in the Solar
atmosphere. Inside any feature, the magnetic field (B) adds to the total pressure exerted by the gas. This
so-called magnetic pressure is a function of the height z and can be expressed as:

Onthe other hand, the gas can be considered to be in hydrostatic equilibrium and hence the gas pressure
decays exponentially from an initial pressure value P, with increasing z. It can be expressed as,

P ..(2) = Pye #/1

gas

where H is the scale height, i.e. the height at which the pressure falls to %.

Consider one type of feature, a magnetic flux tube rising from the Solar surface up into an unmagnetized
environment (see Figure below). Assuming that the total pressure of the material inside the tube and of
the material outside it is in equilibrium,
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5.1 Find an expression for the magnetic field strength as a function of height . 7.0pt

5.2 If the magnetic field at the base of a flux tube is 0.3T, and scale height Hina  3.0pt
given solar model is 150 km, at what height will the magnetic field be reduced
to 0.0377?
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MarHuTHUTe noneta Ha CTbHLETO NOCTOSIHHO y4acTBaT BbB GOPMUPAHETO Ha CTPYKTypaTa Ha pasnny-
HW eNleMeHTN OT CbHYeBaTa atMocdepa. NPUCLCTBMETO Ha MarHUTHO nose (B) B AaZeH e/1eMeHT oT aT-
MocdepaTa yBenmyaBa AOMbAHUTENHO HaNsraHeTo, NPeAn3BUKaHO OT rasoBeTe B aTMocdepata. ToBa
Taka HapeyeHO MarHUTHO HansraHe e GyHKLMS Ha BUCOUMHTA Z 1 MOXe Aa 6b/ie N3Pa3eHo Mo cneaHns
HaYVH:

OT Apyra cTpaHa, Moxe Ja ce npueme, ye rasoseTe B aTMocdepata Ha CAbHLETO Cce HaMMpaT B XUA-
POCTaTMUYHO paBHOBeCME 1, CefloBaTe/HO, HaNsiraHeTo Py eKCNOoHEeHLMaaHo naja ¢ yBeMyaBaHeTo Ha
BUCOUMHaTa z. ToBa MOXe Aa 6bje 13pa3eHo KaTo,

Pgas(z) = P0€_Z/H

KbAeTo H e BUCOUMHA Ha efHOpPoAHaTa aTMocdepa, T.e. BUCOYMHATA Ha KOATO HaNsiraHeTo B aTMocde-
paTa nasa e mbTu, A0 cToiHoCT 2o,

Pasrnegalite efHa OT CTPYKTYpUTE - MarHUTHa Tpbba 13auraLla ce oT CibHYeBaTa NOBbLPXHOCT Harope,
B aTMocdepaTa, U A4OCTUraLLa A0 HEMArHUTHa BbHLUHA cpeja (BUX purypaTa no-gony). MpuemeTte, ye
06LL0TO HajlsiraHe BbLTPe B MarHWTHaTa Tpbba 1 HansiraHeTo BbB BbHLUHATA Cpeaa, nokpai TpbbaTa,
Ce HamMuparT B paBHOBecCKe.
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5.1 HamepeTe n3pas 3a cunata Ha MarHUTHOTO noJe B kaTo dyHKuMA Ha Bucoumn-  7.0pt

HaTa Z.

5.2 AKO MarHMTHOTO MoJjie B OCHOBaTa Ha MarHUTHaTa Tpbba e 0.37, a BucoumHata  3.0pt
Ha egHoOpoAHaTa aTMocdepa H B AafleHNs MOJeN Ha CbHYeBaTa aTMocdepa e
150 km, Ha KakBa BMCOYMHA MarHUTHOTO rone Lie Hamanee o 0.0377?
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