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O cssau MarHrrrrroro rroJrfl rr rroJrfl cnopocreft
B COilHEqHOM IIflTHE

B. M. Ipuropren, A. A. Ilenqon

llsyuaercl cBr3b MarHr.rrnofo no,'rfl lr r]o!'rfl cropocreii B coJrHeqHbrx nsrHax ua paHHefi cra-
Ar4u ux pa3Br.irr{s (no ua6nro4eHurrM Ha BeKrop-rrarHr.norpa$e CaqucKori o6cepaaroprzrz).
Orueueuo, qro npn coBMeuleHr.{ri Kapr npoAo,'rbHofi coctaer.fltouleii lrarnurHofo no,rfl fi rto,'Iq
,'ryqeBbrx cropocreii MaKcHMa,'rbHaq cKopocrb e o6"'racra n.flTHa B ocHoBHoM npuxoAi,ircr Ha
HyJIeByro, l t iHulo MarHuTHoro no, ' r r .  l ,1cc" ' reAyeTcq 3aBucHMocTb,TyqeBol i  cKopocTn oT yL' Ia
HaK!'roHa BeKTopa MafHurnoro no"rq K d'ryqy 3peHur, B npe4no,rorxeHl.{fi qu,'IliHApauecxoii
cr.iMMeTpr.il{ BoccTaHoB!'reHbr BeKTopbr cKopocTl.r LI MarHI.ITHofo no,rfl Anfl ,{HAlrpy}oxlefo ntTHa
fpyrnbr CA 135/84.

f ln  n r ruousr ra  nper r  nr,-J"lbTaTbl CBUAeTeTTbCTByIOT O HdJurlHH AByX CIICTeM ABH)KegAii. Be-

UecrBo B flqrHe B ocHoBHoM ABI.{)Kercq nolepeK cu!'roBbrx ,runlri uaruurHoro noJrr, oAHaKo
B TeHn nrrHa cyJ{ecreyer o6nacrl, a xoropofi HanpaB,'reHu.fi MafHurHoro lrolrs u cKopocrrz
.4BIjX<eHI'lr l BelIeCTBa COBIIanaIOT.

ON THE RELATIONSHIP BETWEEN MAGNETIC FIEI,D AND VELOCITY F]ELD IN
A SU.VSPOI, bg Grtgor'eu V. M., Peutsoa A. A.-The paper deals with studying the re-
Iat ionship between magnetic f ield and velocity f ield in sunspots at the early stage of
their development using the observations with the vector magnetograph oi the Sayan
observatory. I t  is pointed out that when the maps of the magnetic f ield longitudinal
component and the radial velocity are superimposed, the maximum veloeity in the sunspot
region corresponds mainly to the magnetic l ield zero l ine. A dependence of the radial ve-
locity on the slope oi the magnetic i ield vector to the l ine ol sight is investigated. The
approximation ol cyl indrical symmetry is used to reconstruct the velocity and magnetic
i ield vectors ior the leading sunspot of the group SD 135/1984. The resul is obtained
ies t i I ie  to  the  ex is tence o f  two sys tems o i  mot ions .  The mat te r  l  iLh in  the  sunspot  i s
moving mainly across the magnetic f ield l ines but the sunspot umbra involves the re-
gion in which the direct ions of the magnetic f ield and ol mass motion are the same.

,{,suxeune BelrecrBa B codrlHerrHbrx nf lTirax y)Ke HeoAHoKparHo H3yqa,I locb.
O6sop H o6rulrpHaa 6w6nuorpaQuq no aroMy Bonpocy rpr.rBeAeHbr B pa6o-
rax [3, 7). l4e rocJreAHr.rx ny6fluKaqlrii oruerHu crarbr.r [8, 9]. Cnast uar-
HrlirHofo rror'rf c rroJreM cKopocreri Ha QorocQepHoM ypoBHe H3yrra,'racb B
[1, 4, 5, B]. Pesy.nrrarbr orHX accJreAoBaHHii AocrarorrHo nporuBopeqr.rBbr.
Tax, Ha6,'rroAeHrlfl, npeAcraB/'reHHbre B 14, 5], coorBercrByror 06rqerrpHHf-
Toti B Hacroflxlee BpeMfl cxeMe ABr.r)KeHufl BeulecrBa BAor'Ib cLIltoBbIX JrplHt4fr.
MafHHrHOro noJrfl. cofracHo [1], yfo,'r Me)KAy BeKropoM cKopocrH kI Ha-
npaBJreHueM MafHHTHofo ro,'rf, Bo3MoxHo, cocraB,rrfler 7'. B pa6ore [2]
oTMeqeHo coBllaAeHile xo,' lMoB \4arHuTHOrO flO,'If C HyJIeBOfr r 'ILiHheri J'Iy'{e-
BOri CKOpOCTII, qTO npOT[BOpeqtiT i lapaJIJIe,rtbHocTl.I I lo, 'tf l  Lt .U,BLr)KeHriff. BCe
nepeq[c"reHHbre pe3y"rbrarbr [o,lyqeHbr AJrfl pa3BHrbrx rrf lreH. B Harueir pa-
6ore uayvaercg cBfl3b MaIHLITHoro ro,'tg Li no,'rg cKopocrefi A,'Ifl Mo,,IoAbIx
p a 3B 14 Barox{nxcfl Il.riTeH.

__Marepua,loM A,'rf pa6orbr noc,ryxaJrn KapTbr MarHurHbrx no"rrefr (H11
u Ht)  I {  ryqeBbrx cKopocre!  (Y t t  ) ,  lo , ryqeHHbre Ha BeKrop-MafHlr rorpa-
Se Caaucr<oft o6cepnaropur [10] e rrLrHLu4 Fe I ], 525.0 (npocrpaHcrBeHHoe
paspeixeHr.ie 4X2", cKopocrb cKaHr4poBaHv.x 4"f c, cKopoirri peracrpr4po-
Ba,{LIcb c noMolqblo KoMiIeHCaropa ryr{eBbrx cKopocrer?) . I l ,nn cpaBHHTe,rrb,
HO|O aHaJILi3a HClOJtb30Ba,'II,rCb aHa!'totrl lr lHble KapTbI O6CepBaropHX OKaqMa
(fnoHna), r ' i106e_3Ho rrpeAocraBr'reHHbre Halr M. Marr.rrofi, Iz ony6rr.lKoBaH-
rlbre AaHHbre [9]. I(o,tuuecrneriuue or{eHKr.r ocHoBaHbr Ha Ha6,'rroAeHr.rflx
gnyx 6zuo,'rf lpHbrx fpyrl codrrHerrHbrx rrf lreH (23-26 HroHfl AO CI l3b/84
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n 9 urorrn AO CA 148/84).  Bcero 6u;ro o6pa6oraHo 1B r<apr (13 xapr s,rr
AO CA 135 n 5 Kapr r l t r  AO CA 148).  O6e fpynrbl  HaxoAIr/ ' I I Icb Ha paH-
Heii craAuu pa3Brirlrf i .

f l pu  conoc raBreH i l i . !  on r roBpe \ r cH l ro  no "Ty , reHHbrx  Kap r  npon ,on tuo f t  co -
craBr'rf lroxlerl r,rarsarHoro ro,Tfl (H y) H JyrreBbIX ct<opocreli (V rr ) o6pa-
ulaer  Ha ce6s eHuN'raHire [pocrpaHCrBe] IHaf l  aHrxKoppe! ' In t lun H11 U V

! ,oao,r luo qacro MsKCHN{&rTbHo€ 3HaqeHue V |  i lpHXoAuTcf l  Ha Hy-
u

,leByIO ,'IIIHHIO f/ 11 , fioflBr'IflIOUIylOCfl 3a CqeT IIpOeKUHI'i, a Hy,TeBaf JILtHHfl,

v I  nonaAaer r {a r {aKcr iMyu H11 .  3ro BnepBbre 6u"ro or l teqeHo B pa6o-
re f8] .  Conocraereuue ony6,rHKoBaHHbIX [9]  r<apr  H 11 u V t  (cxopocru
sa6"rrrcAa,rucb rro HeN,rarHurorryBcrBr.,rre.rbHori , i ixHriu Fe I fu 557.6) noKa3br-
Baer cxoAHyro aHTHKOpperf l r {Hro.  I  aKoe noBeAeHI le N{arHI lTHoro no, ' I f  H r ' ly -
r teBbix cxopocref i  He coorBercrB) 'er  o6ulenpuHaroi i  xaprHue ABIzx<eHHt{

Puc. l .3aszcnr,rocrb.r iyuenof i  cKopocr l r  or  I roA-v,rr  -vr , ' ra T a" i r f l  " I tgAupylouero (a)  H xBocro-

no ro  (6 )  r r r r en  AO CA  135 /84 ;  25 .06 .81 ;  2 t t 42n -4h  16 ' '  UT

Puc.2.  lucrorpaul ta pacnpereJeHl{s MaKcHxIaJbHbr\  " tyqeBLlx ct<opocret i  g i l l  AO CJ

135 /84  u  CA  l 48 /84
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BeurecrBa BAg,' Ib cl4.rtoBbtx ntsut? MarHLITHofo no.rn. f lpu coBIIaAeHnl{ Ha-

npaeneHLui MafHHTHoro nOJIf l  u CKopocTI{ AButKeHufl B nf lTHe Ao,' IxHbI f ipl i-

MepHO COBI IaAaTb I IX  Hy, ' IeBb le  ' luHUI {  t l  \ {aKCl l }1 \ ' l l l b l .  laKOfO COBnaAeHHf l

ua  o6pa6oraHHbIx  Kaprax  uer .  I4uercx l l lec f l  B  Ha lue l {  pac [opr rxeHl iu  \ {a -

Tepua,'rbI Ha6,'rrc.r,eHH11 no:eorrqrcT KpoN'le pa3, ' I I Iql lblx I io\{I IoHeHT BeKTOpa

MarHurHoro noJ't f l  nor ' tyqf iTb yfo, ' I  (y) HaK"rloHa 3rofo BeKTopa K , ' Iyqy 3pe-

uun.  f lnn  ecex  18  Napr  6unu nocrpoeHbl  rpacpr rx r r  3aBt lcuxrocr t r  , ' I yqeBo i l

CKOpOCTI4 OT MOAy"If l  yrr ' Ia Y.
OqeeuAno,  r ITo ,  ec , ru  cKopocrb  ABHIKeHHf i  BeurecrBa coBnaAaer  c  Be l i -

TODOM MafHIITHOTO tIO,' I f l  H OAIIHaKOBa BO BCe-\ ToriKaI I l t{THa, 3aBI' , ICI ' , IMOCTF'

l y r  l : l ( l f  l )  6yae r , rMe rb  enp '  lV  I  l : l y  r , . ' r l , t oS I1 l . u  np "  . op ro ro -
H a J r b H o c r u  r o J r l  l l  A B x x e H u f l  -  c o o l ' t s e r c r B e H H o  l y  l : 1 V 1 1  - o ' l s i n l 1 l .
EcnU CxOpOCTH B  pa3J ' I I i T IHb IX  MeCTaX  1 r f l THa  HeOA l lHaKOBb I ,  TOqKH Ha  rpa -

suNe 6yayr  pacnoJ' rafarbcf l  f ioA Ha38aHHoj i  xpunof i .  Ha puc.  1 upnee4euur
rgrr {qHbre l tpu] t tepbl  ly t f  l< l ( l l l )  A, r I f l  r ' I t lAup]r rcul .efo H xBocroBofo t l t l -

reH fpynnbr cA 135 ( r<punue Ha pUCyHKe coorBercrByror  Qyuxurrr r
s in ly t ) .  BuAHo, qro r . {  zra 3aBrcLtMocrb cBlrAereJ-rbcrnyer  o6 oprofoHalF,-
HOCTLT  BeKTOpOB Ma IHHTHOIO IO ' I I f i  H  CKOpOCTU.  lO  ;Ke ,  Ha  Ha l x  B3 f ,T t l J . .

noArBep)KAaror  r . r  f yc ro fpaMMbI  pac [peAe i leHu l  v11  max- t lo  l0 - rpa4ycuur t

uHTepBa, l raM,  nOCTpoeHHbie  t ro  BCeM KapTau.  Ha puc .  2  I ioKa3aHa e I I IHaH

frlcTofpaMMa LJItr Bcex II fTeH CepHIl.  Maxcuna,l lHble c^KopocTn I lora. larur

u npomeNyror< 70'{1(90" (54 0/6 ncex c,ryuaee),  40'(1{70'  (36 !  t '

0"{v{40" (10 % ).  Cpe4uee 3HaqeHlie T A, ' Iq 3roft  r I4 crofparlr lb l  1 . :
:67-t-  l9 ' .

H".*otp" Ha xopouee coorBercrBl ' ie I  7 rr  |  <l  (  lv |  )  c,r ivqaro ()pro-

toHaJIbHoCTr,r rrod'I f l  u cKopocTli  Ha KalKAoM H3 TaKilX rpaQttxoe (:.r  tr

AO CI  135/84)  I {Meerc f l  He6oIbuaq fpy f i ra  roqeK,  Bb l ran ,a lou l l i \  I I3  J ro l i

saBt rc r4Mocr ra  6o , ree  qeM Ha 300 l , r / c  (uaxcuua l lHo Bo3N{o ; t i l tas  o tu t t6 t 'a  i t

O11peAe,'reHr,u.r CKOpOCTefi Ue npenlttuaeT 3TOIi Ber' ILir{ l4Hbl).  Aua,rtt :  Kapr



O CBq3IJ  T ' IATHi ITHO|O NO]7 f l  L I  NOJI ' I  CKOPOCTEI ]

r ' lyqeBblx CKOpOCTeI{ [OKa3aJ'I ,  I ITO BCe <<BbICKaKHBaIOUI[e)> TOr{KI ' l  HaXOAqTC.f l
B TeFrr4 rrf lTHa Ha KaiKAOIi KapTe, a no, ' lo)KeHue 06,IIacTH 3Tux ToqeK He I.{3-
MeHflercf l  or Kaprbl K Kapre. Taroe pacnpeAe,' IeHHe , ' Iyr leBbIX cKopocrel?,
no-BxAHMOMy,  r rMeer  Hec. lyqar lHbr i i  xapar rep  u  Mo)Ker  6 l r r l  uurep i lper rz -
poBaHo KaK Ha,' I [qI, Ie AByX CLICTeM ABH]KeHHr{ B COIHeI{HOM [qrHe - rol le-
DCK CHJ'IOBb]X ' ' I I iHHfi B IO,' IVTCHfl I ' I  BAOI'Ib HUX B TCHI{ I I f lTHA,'  

26  HroHf l  J rHAnpyroqee [s rHo fpvnnbr  CI  135 ]4Me, ro  npu6, r r4sr4renbHo
cxMMerpHrrHyro  QopMy L i  yc raHoBnBrrur?c f l  a$Qer<r  Seeprue4a.  Kpoue ro ro ,
B 3TOT neHb Ha6JIrOAeHUfl 6lt ,rH sHnor'rHerrbr c 6o, ' Iee BbrcoKHM pa3perIeHneM

Puc. 4. flpoexqua BeKropoB cKopocru u cpeAHHe yr,'rbr
HaK.iIoHa cI.t! ' IoBbrx lusxfr ltarsurHoro no"'rq A!'If l  ! ' I lnepa

AO CI 135/84

wm7v
Puc. 3.  KorrnoHesr l r  BeKTopa cKopocru a" lq , ru.qepa AL)
C . f  135 /84 .  R -paquyc  n r rua .  Bu t l s y  noKa3aHb I  r eHb
l i  no.rvreHb ngrHa

(npoc rpauc rBeHHoe  pa3peueH l re  2 t  2 " ,  cKopoc rb  cKaHI4poBaHun  2 "  f  c ) .  Bce
3TO n03BOr' l l ' i , ' lO OI]peAed'II lTb BeKTOp CKOpOCTH Ha pa3d' lUqHbIX paCCTOflHHfX
r  oT r IeHTpa I r f lTHa B npe. I ,noJo i i ieHr . r r r  uHJuHJ.puqecKor l  cHMMeTpI4H.  KoM-
rroHeHTbI BeKTOpa CKOpOCrrl Onpeile. l tr ,r i lcb ro cpoprt l , lau, nplzBeAeHHbIM B
pa6ore [9] :

w ( r ) :

U ( r ) : I
-
Jx sln (fJ

- l
v (r) : ;.1",

V (r ,  0)  d0,

V 11 (r, 0) cos 0d0,

V 1 (r, 0) sin 0d0,

1 : l
- i
2n cos il .l

0

2n
t
I
. l
0

2rI

t
I

d

rge I{/ ,  {J, V - BeprLIKar'rbHafl,  fopl i3oHrzr ' IbH2fl  Lt a3uMyra, ' IbHafl  KoN{IIo-

HeHTbI cKopocru; to'  -  feJ'ruorleHTpr. iqecKoe paccroflHl le nf lTHa; 0 - yro, ' t

HHTerpHpoB aHnfl.  B CO,THeqHOM tIf l  THe.
Ha puc .  3  npune4eHbl  pe3y , rb rarbr  raKoro  pacqera .  B  resu  I I f l rHa

Ha6, r rcAaercs  onycKaHHe ra3a (cxopocr r  0 .8  r<u /c ) ,  paAHa/ ' lbHaf l  cocraB-

JIf lrOUIafl  yKa3blBaer Ha BbITeKaHHe BeUIeCTBa X3 nflTHa I4 Aocrl. Iraer MaK-

cr . rMyMa (1 .7  xur /c )  B  lo r ' ry reHl ] ,6 , ruxe  K fpaHuue reHb-no, r l y resu .  B  resu

] lq rHa,  B6Jru3u fpaHHUbI  reHb-no, r ) ' reHb,  o6Hapy lKeHa 6on l ruas  a314M.v-
raJrbHafl cocraBJIsrciqafl  cKopocru (or<o,,Io I  r<r"r/c nporHB r{acoBofi crpe, ' I-
r<H). B r led'roM nodryrreHHafl Kapri lHa geuNeHuii  corj ' Iacyercf l  c pe3y, ' Ibrara-

MH noAo6Hbrx  I4cc , ' reAoBaHUi l  MHofux  aBropoB.
f locne oflpeAe,'reriuf BeKTopa cKopocrri  HaxoAl4,ttcf l  yfo,I l  HaK,{oHa 3To'

ro  BeKropa K corHeqHof i  nonepxHocru .  Ha puc .  4  noKa3aHbI  npoeK[u l {  BeK-
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ropa (cTpenKLI) cKOpOcrI{ Ha ["IOcKOCrb, nepreHAl]Kyr'IspHylo noBepxHocril
Co.rnua. Kporue rofo, HaHeceHbI yf"Ibl HaK'ToHa (rurpzxonlte ,ruHuH) eex"
TOpa MarHI{THOTO IIOJIfl, [OCTpOeHHbIe I]O HaIUHM Ha6JIrOAeHi'IsM A,'If l  srofo
IIsrHa. HaitAeHHaq raKI4M cnoco6olt ycpeAHeHHafl KaprLIHa ABHX{eHI]ft Be-
rqecrBa B nflTHe He nport4BopeqHT iIpeAJIo)KeHHoil Bbiule cxeMe.

llonyueuuale pe3y,'Ibrarbl MoxHo HHrepnpertlpoBarb AByMff pa3JI'IrIHbI-
rr,ru cnoco6awru: nu6o Be[{ecrBo B rrsrHe AeiicreHrenbHo ABl.Ix{ercfl i lonepeK
CHJIOBbIX JrVHnfr, ,rA6O XaXyu,aflcg oproloHa,lbHocrb MalHHTHofo noJit{ H
cKopocrr.r co3Aaercn ABI{xeHHeM MafHLIrHoro nonn [6] . Ana,rzs Kapr ayrle-
Bbrx cKopocrefi noxasblBaer, r{To Ha uy,reeoft n:]uuv, H ,tr ua6,'troAarorcs
cKopocrr.r npuMepHo 2 xwlc, HarIpaB"ieHHL,Ie or ua6,rrcAare"ra. Taxue nyue-
Bbre cKopocrr.r Moryr 6bIrr cessaslt . lLr6o c pacul4peHHeM MafHLIrHofo i lo,'Is,
nu6o c efo [orpyxeHl.ieM. Cxopocrn paclxnpeHur MafHlirHoro IIoJIT Mo>NHo
o[peAeJII'ITb I'I3 I'I3MeHeHI4ti n"IIoIIIaAld nflrHa, ecr'Il4 cqnrarb' qro pacililpeHHe
MarHr.rrHofi tpy6xrz [pr4BoAHT K yBernqeHl4ro pa3MepoB co,' lHeqHoro rflrHa.
Hro6sr rioJryqr.rJracb sa6,rrcAaeuaq ryqeBafl cKopocrb, cKopocrb pacutnpeHI4s
AoJr)KHa ,cocraB,'rf lTb 5-6 xru/c. Taxoro 6o,ruuoro LI3MeHeHHfl rLIIouaAH nff '
reH He IIpoHcxoAHJIo. Aanee, cofJlacHo o6uenpuuarblM IIpeAcraBJIeHLlflM o
Bo3HHKHoBeHHH fltreH, MafHr.rrHoe none o6eux fpynri AoJIxHo 6slro scnntt-
BaTb, HO He flOrpyx{aTbcs. TaKLiu o6pasor,r, c, 'IeAyer npHHfTb, r]To Ha paH-
ueft craAux pa3Bvrvfl BeulecrBo B rrrrHe B ocHoBHoM ABIz)Kercf nonepeK
CLIJIOBbTX nnnri 't, MaTHHTHOTO roJIf, oAHaKo B TeHH nflrHa cl{opocTb ,IlBI.l-
)KeHHfi npeAMyIIIeCTBeHHo HanpaB,IeHa BAOr'ib BeKrOpa MafHIlTHofO no,Ilff.

Aaropu cql.ITaror cBor.iM Ao.IIroM BbIpa3LIrb 6naro4apHocrn B. JI. Ce-
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