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А ресuliаr microwave sоurсе in the struсturе of the
NOAA 8108 AR frоm observations with RАТАГ{-600
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Abstract. Analr-sis of tlie raclio elrrissitlrt of N()AA ВlOВ tictivcэ rеgitlп (AR) (Nor.errrbcг 1997) in
which, Ьу пuпrегоus inclicatiorrs, роri,r:г{!l fl:rrе t:vtlrrts Wеrе t() clc:t:trг. but ltat,c: not betln гс:lоаlес1 iп
оЬsсгr,аtiоrls, is ргеsспtеd. Duгiпg rttoгe t}l:iri .1 tlа,чs irr this AIt а гtlrrtirrkrllle clclta.il iclerttifiec,i ч.itlr
оrtе of the bases of а stгеаrrrег oгigiriatilrg irt the tleltibcorrfigurtttiorr clf thc plrcltospirclric: rtiagnetlc
fieltl was оЬsегчс:сl. It lras bc:err 1lгсll;оsеd tirat ii is exltt.l11' tlrгclrigh titis stгеtrrrrсг tlrat tlrcl ex(:c]SS
еIlеrgv of the AR, tttagnetic fiei<i ц,аs gгаtluаll1, "rlгlrittirtg" ftlг sс:r.сэгаrl tiirvs, rvhic:lr cx1llaitrs thc ltrc:k
сlf роп,с:rful strогt duratiOI} eYelItS iп tlrc fЬгrrr tlf flагеs. Sllсrltгtrl and ptllarlzttt,itlrt cltartrc:1eristic:s
of the rlriсгоWаvе Sollr(]e ttsstlciattld with thc: согrltlаl Stгеаlпег ltirvc lteen o1ll,ained irr crri гi1.lrgc iЬг
tlre {irst tirne. T}rcl, 1loint to ttrc fact t}rat t,lre рес:uli;rr c1<,:ttri1 is irrr optic:trlly t}tin sоtlгt:tl tlf tlrcгrrrirl
bгerrtsstгa}rlrlrtg 1rr crrt гilпgе.'1'lre derivec1 Sptl(]ггtllll:rtid tlitl сlс:gгс:tl clf ciгcrrlar, 1lolaгizirtiorr of
llre pcr:irliar Sоilгсе }tavc пrttclt: it роssiЫе ttl estitrtirtt l,alutls сif еlссLгtltt tcltttlltlгtlturc,, с}е<:tгсltl
density aricl lnagnetic fiеIri st,гсtrgth at lrrlig}rts lt, < 2. 109 crrl. rvhlc:lt а1l1lеагес1 1,cl Ье eqrtal tcl
Т" -=2.0 + 2.5.10tjK, дъ :7.10T t:пr i] ;iitci 11 * 50G, гt_.sptlt:t,ivclll..

Кеу words: Sulr: rасliо tllliissiclrr stllr: I]trres srtn: t:огоlttll stгc:tlllel.

1. Introduction
N"Iirny сhагас:tегistiсs cif fl а,ге-ехрес:t,t:сl arltir,- гr:вiсrtr
аrе ltrtown at ргеsеrtt.

1. It ha,s been noticed (see tlrc геt,iеrч bv j\{irrtiri,

1980) tlrat а new Inaglletic fiux еш1(]г8е1}(jе atlci cortt-
plica,ticlri of the rпаgпеtiс: {ield struсtuге. tlslleciirll1.
fогmаtiоп of а delta configura,titllr, lеаrl to flагеs.

2, Flаrеs occtlr IIIогс often irr ARs rv}rose axis is
strorrgly irrclined to tlre sоlаr equatorial plarre.

3. Beginnilrg rl,itlr t}ro рарегs Ьу Sечi:rп1. (Х,{оге-
torr arrd Sечегпу, 1968) it lra,s beeri rtotecl t}rtrt t}re
regiorrs of gerreratiort of роrчегful flагс el,crrts tlго as-
sociateci rvith locatiorrs of stгопg vertical cul.гellts ill
ARs.

4. Increased flаге activit}, is clrirгacteristic also cif
AIts wlrеrе ntoteпiettt of slrnspots, l,()rtex рrо(]еssеs1
disailpearance of filarncllts, etc аге obserr,ecl.

On tlre basis of гаdiо observations, tr",,o rпаlп rrr-^tlrrlds
har,e beert ргороsеd, rv}riclr allorv to judge about thc
possibilitv of rrrir,joг flares occurrettce:
'--, irrvestigatiorr of с:hаrасtегistiс:s of sоuг<:еs оf
the S-cornporrent (Tairaka--Erroпre сгitеriоrr) (Тапа-
ka, ЕпOпiе, 1975; Korobc}ruk, Реtеrоча, 1980) atr<_l

- ilrvestigation of fluctuatiorrs of tlre sol:rr radio erttis-

sitlrr (Iiclbгirr et al., 1978).

It lras bt:t:lr estall]is]red irr l;rst 1сц, yс:irгs, tlrilt iI.
the stгuс:ttrrt: of flirrcl-at:tir.c ARs tl,rtl sсгс:rrlitlt1 pccrr-
liаг dct:r"ils (\Iir,tr:rislrili. Ktlrzhtivitt, 1989) assoclatcli
rvith cclrrlnitl агсltсs allovo tlre llerr<l of tlte ttcrrttlL_
iine а1l1ltlаr.'Iltе ctrttrneгirt(rcl iЪаtlrrсs aviri]ablc fгсlrl.
obseгvitticitts iп tr ц,lсlс гапgе of c:lc:tltгorrtagrtct,itl гаt11-

aticln nrake it роssiЫс to fсlгес:irst lrtariclг flаrе eveltt),
,Irtstificlirtiolt оf tlrese fЬгссаsts, ltrlrvcvclг, is rrot 1rigi.
elrorrglt. Тlrс:гr: irrс пIan)r cases rvltett it rrrajor flагr
trгiscs itr AIl. sec:rrrirrg "tltliet", irrrd vicle чегsа, Iri t}ri.
рilрег w(] cxanliltc: sttch а case, AR8108, lvltit:lr lri...
lltlt 1lгосluсtlrl arry big flttrcs tlxllectcd ticr:oгclitlg ttl ,,

nttrttber of incliczitiorts. It trtrtltlcl clut thtrt it.s irclti,,
itr. пrtrnifesttld itself iri а сlifГогеrrt fогtrt as c()l.oltl:_
rrrass ejcэctitltis (СNitr) a,t 1lгсчit_lus СirгriugtоIi гсltl-
tiorrs, rtrrd two ltlrrg-livtlcl ltrl,ge t:orclltttl stг(]tllllегs.

Strеаrttсгs belorrg tcl ottc: оf tlre rrrost picturesclr:.
struсtuгt-.s of tlre rnlddle alrcl 1оц. согопа cluc to thc,l:
sllilcific Irc,:lrrltlt -liltc-, sliripc:. Tlrer- hirr.cl becrr ]<ttorT:.

tгilrrr slietc:ires ci{ tlto ri}tite с:сlгоrrа cllltairr<lcl сltrгir.-
sоlаг eclillses irttll htrr-e bccrr wel] stuclled Ьу rlоп, (s,.

thc: stlгr,еr. of Korrt<:lrrrrr,,. Livs}rits, 1997). Thc bt,gil
rring of observatiorts irr soft X-rirl,s (Cireng ct .._

1994) opcrred 1l1) strоп8 1lossibilities fог stuci_t,irrg t1,_-
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Гigurе Т: ДR 810Е i,rt, sot't X-t,a,ys, Тчlо lul,r!t,. tlt,tltogo,

ltal strearlrcrs, forlrrirt,c1 tht: ДR, ctre пtаr,l;ul, ll,y tlaslt,erl

ltп,еs. Loc:atiort; ot' tlп-ее rTt,rtirt, dr,:tails Д, В ltrlrl Х ше
po,i,rt,t,ed Ь,у оr,rошs, Dr:Lail Х ,is idепl.,i,fiu] ul,i,th ,uesLcrlt,

buse of large cor-ort,a,l str,еаrrt,еr,

:asc:irratirrg stгuсtur,е. Опе ctrlt tlЬsеrче pгt-,serrtlv tlrc
.L)lчt]г ]_lагt of t}rc:se oll.jc:r:ts llol orlly at tlrtl lirrrb htrt

:llso оп tlrc disk of tlre Surr. It lras bet:rr c:sta.lllishtltl
::tlrr, that согоrtаl stгеаtttсrs аге ltrгge-sr:trlc arrcl sta-
1,Ie tiгctr-sirapecl stгttcttrгes tlrat exten<l irrtcl tlrcl stl-

.;Lг coroltzt, to а hciglrt of 2 3 so]ar гildli irttrl tlxist-
-ltg soпictlrrrcs duгirrg sе\rсга1 Сtlгrlttgtоtt гotatit.ltts.
]'lie аrсh of а stгсаrrtеr corrsists of (1) а t-last:, (2) а
)ц,ег рагt (- 10i'km), m,hiclr is tегпrсd а lrcэirrrtlt-like

. ]ор at tlre top of rvhic:lr tltеrс: is tlitelr а cLrsp-sitallc,:c1

гiglrtetrirrg arrcl, at last. (3) ап ul)рег рагt strrlrrgll,
,lttcnclc:d ill а tЪгrtt of tirrc:tlcls ог а l;c:attt pcrssi}lil,
. ,atl}rirrg tlre Etlгtlr's orbit. It has Ьес:п rroticcd that.
-]it: axis of а соrопа1 str()iimег is gc-,riera,l11, inc,lirre<l

l tlre sсllаr ссluаtог (up to 60О). thc inclirrat,itlrr llc-
.:.g 1агgег itr tlie регiо<l of soitrr суt:lе tniniпruttt. Tlrtl
.:.r,linatiotr alrgle is afl'ectecl Ьу оtht:r 1;rгgсl-sсаlсl tttirg-

-..,Tic structlrres th.rt suггоrrttd tlte strea,rttcг. Ali of
_.is clatl Ье wel1 illustrtittlcl 1ll, tlrc case uttcitll, irrvesti-

- ,tiott, AR 8108, tlrc, 1;rгgег sl.геillпсt, of rThiclr tlxtclttls
. . tlie сliгесtiоi} of iurother AR loctit,ecl irt tlte sclrrtlrtlгrt

lllisllitere (Fig, t).

The ргореrtiеs сlf сt.lгt;паl strеапrеrs krtorvtl fi,ottr

seгtations carr Ье successfully silrtu}atc:tl. Nloclcl ctrl-

^iatiorls slioц, that the Trragtret,lc ficid patterl] (lf iI

sl,reil1I(]r r:itrr Ьс: rtlllresenttlcl trs а closecl-type iлгсh

slгu(]tuг() rlntbecldctl irt :-ltt opc,:nt-,cl Iield c:rrr.c:lopc. F'оr а
"qriit:t" st],(]arrler) tlrcst-, fiil]сls аrе sel)irl,ittecl br, а, thirr
(:1tгrеIlt 1itl,ег - 500krrr t}rir:k, r,r,hiclr llilrг()\ys to 1()rlrrr

tlrrl,irrg а fltrге (Pttettrrlatt, 1972; Solrlol,, 1992). Ас-
l:rlгrlirrg tcl tlre ttttltlel, tllc 111zrsrrrti rlcrrsity of tlttl сlоrсl-

ttal st,гt:iltneг is b_v arr tlrсlr:г clf rttagniturle lrighсlг tlrarr

tlrtl llac:kgrorttttl vahrcs, rr,lrilc its 1,ctnpet,tttttrc: is lcllvclr

t}LtLrt tlrc: Ьасkgгоuпtl ttlrrrрс:гtrtur,с (- 1+ 1.5,106 Ii).
Tltc stl,c:tttrtclг is stt1l1lcisclcl 1,о огigiпа,ttl as а (:OIlsc-

(1llelr(,e оf гistl of ltcil, plasnra ц,hic:li "irr{lirtc:s а 1lttbblc"

t,xtcrrdirrg it rtprvarris. 'I'lris геstrlts ilt гetlcittrtotltic-ltt of
t }rtl lrragrrctit: ficlcl arrtl forrrratiori clf а сurгс:ttt 1а1,,с:г

(Sclrrrltz, 199-t). Ctlrorttrl stt,t:irtrrc:гs tiге collsidcгccl to
ilt, rtls1lonsilllt: ltlr t}re slclrr, (]o1r}ponOtlt о{' tlre soiar,

rlittcl irtt<l t:jtlctiorr оf sоlirг ttr;rgltt:tic fitlltls irlto tlrr,r

i l rt.tlr,1;1trttt,t tlr,\. sl)ace.
()ils<lгr.,irtitlrts rlf t:tlt,tlttal stгcarric:r,s irr tlrtl rаdlсl

l,al]l8(, \\rcгс tlhlе{lч tll;rclc trt rtlctl,e аII(1 clecatttetr,tl

п,:trrllcltgl;lts (Larrttls tlt al., 1987, 1992) ч,ltli tlrt: .\tltt-
t,itr, ;tttd С]]irгli Ltr,kc: гаr.Iitlhtlliоgга1l}rs, 1.с. tlre clllstlr-
r"irtiotts tttlгсl гсlсl,геrl to tlt<-, tll)l)(,г рarгt of tlrtl stгcarrr-
t,r,_*. Itt tlris гаtrgс (tttctrtls clct:iirnetres) ir spc:cltгtlttt tlf
llгiglltrrc,ss t,ettt1_1tlг:ttttres ltirs bc:tlrt cllltairred.']'lre arrirl*

i,sis tlI' tltis sllt:ctгrttlt tvitltln t,lrc: fi,arlLc:s cll'a tlteгrrltrl
llгetrtssrгaltlttttg tncc:ltatiisrrr rlf ctltissiotr 1tas sltcirvtl

tllat tlrr: tcII}I)eгat,1.1l,c irrslrlt: tlrc stтettttltlг is ll.r, 10

i]t) % }ri*irtlr tlrarr tliat outside. It ittrs bec,tt fclrrrrcl tlr:rt
typc 1II гiiliiсllirtгsrs iirc: o1lscrrtld llear tI clltsp, п,lticlt
ctlrillгttts 111tc t:xistettt,c of ir сlrгI,спt 1;rl,ег 1rrsicje t}rc:

strc,ilttteг. Iil cx1llirllr tlrcl геslrlts clf ollservaticltts ltt
lclttg ч,ltrK:lt:lrgl}rs. rrloclei calrlrrlirtiotrs lt:lrT Ьt:с,ti 1lсlг-

f,orrrrtlcl ((liriricleri l)гttgtl, 1994) lvhiclr sltorv t.irtrt thc:

llxistlrrg ttloclt:ls cli' str,с:а,tпt:гs ttec:tl tcl Ьсl lrrotlifiecl.

2. Description of AR 8108

'l]1rt-. iK:tive t,c,git-lrt AR 8108 (lreliolirt,itirclc 19.5' N. cc:tl-
trаl trrerirliiul pass:Ige (C\IP) 20,1 XI) rvas cltlscгr,clcl

ilr tlre Ctrггirrgttlrt 1,ot,irtion No.1929 arrd lrttcl ilII tll,eil
tlf * 30() rrrillitlns of scllat,dislt (ш.s.d.). It ч,as tllttrr,-
irctt:rizcd llv а t:oltr1;1icatc:c1 tntrgtttltit: fieicl struсtLlгtl
at ,{ llc 1l}tiittlsрlrеге levc} irrtcl rva.s ltotcc-l fЬг c:orisid-

егаlэlt clvrt:-lrrrics. hr tite lсаtlс,:г 1l:rгt of tlie grоuр of
sutlsl)()ts :r clclltii c:otrfiguгiitiorr of tlre trragnot.icl tic:lcl

tl as ttoter1, rviricll rvas 1-,irгliс,rtltrгlv distirrt,t olr 17 21

\I. Тhtl tlttrgnctic fielcl irr i.irt-, sunspots tlttrt c:tlrrsti-

trtt,etl thc: <lc:lta corifiguгittiorl llad trtt aiэotrt trTti{olcl

tlifItlгcrrclc irr irrtensity (1150 G of N ptllirгitv arrcl 750 G
rlf S rlrr 19 XI). Tlre tгiriltlr раrt of the gгtlrtр, itr rvlric:lr

t}ttl suttsl.rtlts alteгnrrtir.tllv rrieгged t,tlgclthcr (16 XI,
21 23 XI) аrпil Ii,agrrrerttecl, п,its nclt stlrЫtl сitlrег. Irr

thrl illt,tlгsроt. sllac:r:. e]rl(,t,H,eIt(F rYtts itt l)rовгсSS of ii
lteiv ttttrgltetic fllrx t:oirrc:ident irl rntrgrretic fielcl sigrr

ri,it}r tlrt: ficlcl of tlrtl 1еасlеr strtlsllclt. At tlre 1>iroto-

s1llrеге }erKil, ioгrnatiorr oI'a lle\t srrttspot irr tlte itr-

tr:гsllоt sl)ilcc] \\ras гсс:огdес1 orr 21 XI. Orr t}rc: ittlilgtls of

F.,,
,х
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AIt8108 in soft Х-rачs trvo с:сlгопа,1 stгеаlllогs locatt:tl
irr oгthogorral pltrnes lчегс r,isillle сluгiпg tlre tlrltiгtl
tэLlservirig period (Fig. 1). Orie clf tlrerTr tra,d а чq:rtiсаl
orientation, wtiегеаs the ;_Lxis of t}re оthеr ц,tl,s strclrrgl},

inciined to tlie solar cquiltor alrti extertded irl t}ro S Е
diгectiorr Ьт rпоге tharr 500 tirclusarrtl kilcllrretгes. Гlris
hugе strearrrer гсstеd rvith orrc епd clrt oppositr, pcl-

larltv sp1-lts of the delta-colrfiguraticln nragIletic: fielcl
пеаr tlre lеаdсг surlspot. Tlrc: bгig}rtest, раrt оf tlrt., Х-
гау }оорs at l}ie biise сlГ tlr<,, соrсlпаl stгcirttteг fоrlilс:сi
а пагrо\lr strip of * 20 tlrousarici kiitltrrc:tres itt rх-
tcrrt. lrr tlre prrэvious Сirггirigtоп rotatit-lrl, No.1928.
sel,ertti C\IEll (19 Х, 1Xl (Dсrс et а1., 1999),23
Х) lчеге оЬsсrчес] rvliich c:oincidecl ili loctrtirln rvit}l
the AIi8108 crэortiirlatc,s to att а<:с:uгtrсу clf 15 20'.
Iп t,hc next гottltiort, tv1,o stl,f]tlпrегS wсге ollserl-clcl itt

the AR. Pгoctx:tiirlg frclrrr the ltrlT tburrd lly Stс:гlilig
et а1. (2000) tliese strearrlers call tltl tlssutrtecl to llc tt

collscqltencc tlf irirlo-type C\iEs. .\s liil,s trlr,t-,at,lr, 1lcerr

lloted, ц,etrk flагс activit1- is charrat:l,cгistic of t}rt: iic-
tive гegiorr AR8108. Ortl1, oric: flагrl (15 XI) гtltrrlreil
atr intensity clf 1N. Durirrg t}ie гr:sl, оf t,lic: сlау-* ric:irlr

flаrеs of trtagrritudc: SE rчеrе recorrled. T}ris сlеsсгi1l-

tioTr is consist,crit rvit}r tlre cirtrrtrcteristics оf AIl. Е108
gil,en irt t}re рарtlгs Ьу Carrfieltl t,t aI. (1999). Ciillstlrr
et ai. (1999), iп rvhic]r it is iric:luclecl irl t}itl llst cif 23 trc:-

tivc regitlns оf 1997 selc:cltc:<l {bi stuclyirig tlie stl-t,lrllctl
sigпrolcl stri.lсtuгеs ргесllгsогs of CNIEs (R.u-чt, Iirг
rriаг, 1996) ollserved iri tlre soft, X-rirvs atrcl Е[,]'\". Tlitl
AR urrсlег irrrtstigatlon lras a]sci llec:rt ol_1sc:rvtlci rvitir
t}re гаdiо telescxlpc VLA (Willson, t998).

3. Observations and data рrосеssiпg

Tlie observtrtions of АR8108 htl,r,e btxltr rttai]e zlt tlttl
rаdiо te]escope RATAN-6{]0 wiih thc iricl of tlre Spcc-
tгurп Рапоrаiпiс Аrrаlуzеr (SPA) (Bogod et а1., i993)
irr tlre rarlge 1.8 15.4сlп ц,itlr а гesoluticlri clf 15" х 13'5

131'/ х 101', respectlvely. F'ig. 2 s}rows tirc briglitrrtlss
dlstгibutioTis irr the int,errsity citarttiel at tlrt-, rтtrve-

lerrgttr 3.21c:rii durirrg two clavs, 19 Xl апсi 21 XI"
Tlre clasired сuгчеs рrеsсrtt tlre division of tlitl Loc:trl

Sоuгсtl (LS) of гасliо ernissiOn iIIto irrclivicluai t:t-,rri-

porrcrits irsirrg tire Garrss iirralysis. l-i,orri tlre l1AlAI-
600 оЬsегr.аtiопs. cletails clf tiirее tylles }ravtl bt:ctt гсltl-

oglrized: (1) details А, В trncl С tlrese tirc: Ьгiglrt
cclrrrpact sоtlгсL.s relatecl to t}te rrrtljoг srrrispots ctf tlre
gгоtlр, А arid В аге |lre lеаdсг trrrcl tгаiiеr sulis1]ots, Iс-
spectively, С is а пеw surlspot forrrrecl bctrvcctt tlrc:ttt

оп 21 XI (Fig.2); (2) detail Н is thc ltalo, arr сх-
tendtэd sоuгсе of size of the п,liоlе AR titilt is lsstг
citrted u,itlr its rnirgnetosplrerc, at tlrtl top of r,r,lric:lr

errrittirrg plasnta is held; (3) detail Х а 1ltlt:rrliar
sоuгсе that is гоlаtсd to ttrt: Ьгiglrt рагt of thc: loopls
at tlre base of the согоrtаl stгеаlllег. ^, 20 tlrousarrtl
kilometres in ехtепt.

4. Resuits of observations
'Ilrc tlux sllc:ctгa, bгightlress terlil)eг?rtul,cs arrcl degreel

of 1-lolaгiziitlolt }ttivt: llecrt olltairred fuг all t}rc: selected
dt:t,trils. ltlг tlrгt:е dir,vs, 19 21 XI, tlrel.irzrve Ьееп al,-
eraged arlt,l irгc: c-lis1llavetl in }'ig. 3.

Fг<lrrr tliese cirirгircterist,ics olle carr jrrdgc irborrt
tltr: tlat,itrc <if t:;ltllr detail of tlre LS. T}rtl rttost obviclus
is thr,: clгigirr of cltltail А tlris is ii сyсlоtгоti r:rclizrtiorr

of tltc <:оrсltiаl plzLsrrra irr the stгоrrg magllctic field оГ

tlrt: lсirсlег suttspot. Tltis is el,itlr:nc:etl Ьу tlrc clc:ttri]

sizcl. д:3(]", lr,llir:lt is c:lr-rst: Icl tlro sizcl of t}re рt,:пuпt-
ilгir rlf the t:tlrгс:s1-1оtlilitlg suttsllclt, trs rтell trs Ьу t}rtl

сltitгirt:t,t:г о{ tlrc sроr;trа of flrrxcs rvith а pcэtrk at 5

7 cnr. 'I'ltc: cleglee of <lirсulаг polarizatitlrr of гacliatiorr
li,tlrrl clc:tail ,{ п,аs nrost 1iki:lr., }righег iiratr t,llat tttrlir-

stllcci tlt RATAN-600 (:: 30%). Its retlrtr:t,iorr is dtie
It,i partiirl c:clttillcltrsal,itlrr о1 гarc]iatiorr f1,olrr difltэгerrt-

1ltllагitr- s()1ti,(:(]s allove tlre сiеltа-соп{igllгаtitlп of ttrc:

ltltiсltlг sLltls1l()t \\,itiliIt гltt: llclatli of rtrtliilttlltlsr:opt:. Tlrc
}lligltt,rress tetttlltlratttгr,: trf clt:tirii А rvrrs sotrtc:rvlittt

highor tlrtrIr typicl;ll t:tlгоtrirl r,ttlucs, iirrd it ге;rсhеti

3. L06 к at а п,ateit:trgtlr tlf * 7c:ttt. i.e. t}re l)г()s(]Il(]e
of tIie Irragrrc:tiс: fitl}ri tlclttt clt;,ltfigttra,titltt wils itc(:olTI-

1liLIric:tl Ьу-' aclclitiorral htlirtirtg of tlrc at,rrros1l1tr:r,c: allovt,
it.

Е(lr rlcttril I] thr,: llгcltrtsstг:rlrlurrg гtrсliаtiоrr plilvs
ittt ittipc-lгtiltit гоlе. itfil,r, tirc счс:lоtгоrr rtrcliatitlrl. Tlre
tliа.гttt;tегistiс 1е;rttrгсs о{ tlrls t_lctaiI: а gгt:trt size.
:: 60", ;r iclw Ьгiglit1I0ss t,сIitl)()гtrtrtге lts c:t-ltltllitrccl tcl

гlri.it rlf ilet;ril ,\. gгLlrтtir оf -tlre сlеgгеtl clf t:irс:ulа,r 1lсl-
1trгizirtiutr rтitit ъ,avelctrgtlt ittrlreirse. l]lrc: clist iпt:tit-,rr:

tll clt,taii В аrt-. due to tllc fact tlrtrt, irt сtlltlгirst ttl
cltltail А t,lrat is ltlcat,etl ;rllovcl it lalgt: sоltrг suuspot.
tic,ltail I] is tr sti1.1tlгlltlsiticlrr of s()L11,(:es alrclгt: tttittt,,t

sullsl)ots tttltl 1lогс:s, сlisLгihrtссl irr tlre iоl}оrчсlг рагt
ilf the gгоrrр i.rf sitrtspots"

Dr:tiril С is irrtertlstirrg fЬr its clyritrrTiitls. sirrrle it is
lIot (:otIlIIlL]It tltat tlttc ltas arl opporturiit1, сl{ trzrс,iпg

Ьiгt,lr tlf а sLilrsJ)ot гiglrt оп tirt: tlisk. At tlre plrotri-
s1l}tсгt: ltlrrc]. t.llc surisl)ot trl)pcaгs clrr 21 XI trricl ttrcrr
it,s il.гtlа grоws, Rtrriio eпrissicltt tlf tlrr: sоurсс beccltttc,.

irрllгсlсliаlllr, 2,1 horrrs еагliсlr, lrtlrvtlvtlг orr tlre fiгst tlar
its ra,tliatiorr is nclnptiltrгizc:rl. Nc:xt tlav t}rеrt: aI)})cal,:
1Il:]ti(:cirl)lc} t:irtlttlаг poltiгizzttiorr, tile irrtc:rrsitv of гасli-
irtiori гisirrg at t}re satttt-. t,itltt] as rvc:ll. It is ttotervot,-
tiry tlrat tirrl sign of poltiгizatiorr 1ог cletail С оп 21

XI согrсsрсltrсls to ext:ess of сlrсlirttrгr. wirvc tlrгоugll-
titrt, tlrc lv}tc.rIe гtrrtgtl 2 7<lrrr. А clorrrplr:x rt:ltrtit-rrrslrii
bсltrveett роlагiztitiоп irttd t,aveieltgt}r is rrcltecl orl 2,
XI: ()-lпосltl al 2 ctlt, E-ltlt_tcit: irt 3 спI. zсlго polzLгiz;i-

lit.ltt trt, 4c,trt, O-trtocitl agirirl ttt 7c:tir. \,Iost like11,, tlli.
1-ltlitit,s tcl :r t:c;trtplica,terl tertrperir1,1rr<l ciistгillutiotr il.
tltt: сtiгоtl:r ailove t,lte sullsl)()t, boilrg forrtrctl, Tlie iI.-

fluctlt:o (lГ trattsvc:гsal rtllrgtretit: fielcis (Bclgo<1 et al
1993) is hагсilу thc cl:rst: sirice the poltrгiztitiolr sig"-

1Ьг cletai]s А tlrid В irr tlrat реriоd (2| 22 XI) c,t,:-
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,l9 Nov ,1997 RАтАN-600 Data, 3.21 cm 2,1 поч 1997
9500 8800

6900 6400

SoHo

21 XI.
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Е
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resptlnded cclrrsistently to c:xcess of alt схtгаоrdirltrгч
wаче очег thc: епtirе wavclc:ngtlr гаI]gс.

Ilr cletai1 Н (lra1o) tis is clfterr thc: сlll-че. il c:crttsi<i-

сгаЬlr: рагt (* 50%) of racilatiorr fгоrп tlrtl AR tlirs
tltlпсеlltгаtес1. Ву tlre сItагаr:ttлг of thc] spc)(:trlttlt. tlttl
.\R8lt]8 }rаlrl ctrn Ье clirssifiecl as tl.pical (Petcror,a.
1994). Thc: flux spectrurrr flat irl slttlrt rvaves (tcl 3 crrr)

ancl witlr rr slightly irrt:reasittg slope :r,t lriglteг rTavcl-

1engtlrs is tlreir distirrguishirtg fearttlrc:. Tlrtэ сltlgгtltl clf
polarizatiorr of dettril Н is irrsignifii:arrt (< 5%). tlie
bгightrress tеrтtрегаturе of гadi:rtiorr (3 . 105 К trt thc:

wtl\relell8th 7сrп) is lrighег tlratr пtlrпrtrl 1Ьг this t_vpe

of LS coпrp<lrrettts.

T}re гadiatiorr clf clcltail -\ is t:har;rcteriztlcl hу а

flat flux sресtгuпl очtlг tlrtl whtllе tvavelerrgt}r гаrtgtl
(i.7 7с:пr) апс1 sliglrt 1lоlагiziitiоп сlеgгее (< 5%). As
to tlie colltrillutitltt to tlre total flux tlf гtrtliо c:rrtis-

sion (е 0.8 sоlаr flux units (s,f.u.)). it corrtparecl tttг
favorrrably rvitlr t}re rеst of tlre clctails. Ifoп,cуt,г. in
la"dio bгigirtrtess it a1l1lroacliec1 t}re bгiglrtest srillsl)ot
- associtited detail А. Tlre гасliо erltissiott character-
istics of cletai1 Х, nattttll\,, tlie fltrt {1rrx sllс:сtгutlt.
Л(и) = c:ortst, аs vne1l as tlre quaclratitl гisr: clf the
гасliо bгiglrtrrcss spectгuttt, 76 - Д'(Д > 2сrп). arricl

tirc: liпеаr гisе in degree of роlаrizаtiоп ц,it}r irrt:t,cas-
ing wavelelrgth р - ), (15 crrl> А >2 спr) srrggest. t}iirt
tlris rvas all optically tlrlu iп the crn гаttgс sоuгtlс rlf
Ыcпisstrahltlrrg. Barsecl orr tlris assrrпipt,itltr, tlstitltatt:
its pttгatnctcrs pltisrrla clerisity* N atltl rttergtletic fielci
irltc:rrsity В.

}ilг ttrclrrrral llreпrsstrahlrrng of trrt opticirily ttrirr
sоtlrс]е tlf siztl As, bcing at а согоttаl tепrреrаtltгtэ 7
trrr<l }t:rvittg ti llrightrress tсIlIрегаttlге of гtrrliаtiоrr Тб
at ii fl,equcnc)r rz, we havc: the гelatiorl (Akhrrredov ct
ir1., 19[l2):

At As : 2.109 r;in, Гrз : 1.2.106 к, , = l1.З.109 Hz
() : 7ctrr), 7 : 2.0- 2.5. 106К, oЫailr ]Y : 7. 10!)

cltlt-'] .

Fог tire пtodrtle of the пlirgnclt,ic: fitlld lorrgitrrdirrirl
t]Orltpollcnt В7 rlf ll, Sоtlгсе ltavirrg at а lvaYelerigtlr )
а clcgrtltl of сirс:rrlirг 1;tlltlrizatitltl р, rclaticlrr is (Gel-
li,cilrir, 1982):

Bt хБ4 х.\-1 x7.1. (2)

At ) = 4 спl atrd р = \Yс Дr - 50 ое. Nclte
tlrirt tlris rrrirgnetic fielci intensity lras been dеrir.с:сl
filr tr heiglrt h < 2 . 109 спr at tlrc base of t}rc: согоrriil
StrеitпIсг.

T'lre girs-kirrc:tic to rriagrretic рrеssurс гаtiо iJ irr
the

,]-
S()11rсе lS

8тхЛ xkxT

1rс:ге Д; :
Stiilrt.

в2
1.38 . 10-16

Tlre gas-kirretic to lriagltctic ргеsstlге гаtiu is trot
at r.tiriaItc:e with t}rc values expcctc:d trt thcscl lreights.
It slioLrlcl 1lе rtrэte<l that tcl cvtiluate t:lta,rtlc:teristic че-
loc:iticls of рlаsпrа trrotiotis in thc: iltspcc:tcd рагt of tlrtl

- 0.02, (3)

егg.dеgr-l is Boltzrrrarr's соп-

х [arcSec]
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Figurе 3: Flur clensity апd Ьrightпеss tеrпреr,аtttrе spectra of ДR8108 details. Deto,ils Д а,пd В i,dentified uith
suпsроts haue slлесtrа typical fоr cyclotrorl гаd,iаt,iоп шith sоmе addit,ioTt, of Ьrеrпsslr,аhlurlg i,rl lhe case of В,
The sресtrurrt, of detail Н i,s nontherrrtal, tyylic:al fоr h,alo. Tlte dc:tail Х, iсlеп,t,ifiеrl ,uli,th the strearrter, hаs а, flat
flul sресtrum ulhich, i,s characteгisti,c Jоr th,er,пlal brr:пtsstrah,lurt,q.
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t}re rrragrretic field stгuсtuге (а сiеаriу rlefined rlclta
c:onfiguration) and tlre l,igorous clynarrrics of develop-
rnent of this active region (errrcrgence of а rterv rriag-
netic flrrx). Ассогсliпg to yali Dгicl-Gesztelyi et а}.

(1999), Grееп et al. (2000), t}re interisity arrd duration
of I]аrеs dгор when rnajor СN,Itr eveцts аrе ргеsепt.
Ноwечег, in tlre case in question, bottr kincls of actil,-
ity rvere 1airrt, Оur investigatiorr lras shоlчrr that addi-
tiorlal lreatirrg of tlre соrопаl рlаsпrа оссurrеd irr tlris
AR. 'Ihe duгаtiоп (days) of thls рrосеss was lTtuch
1опgеr tharr tlrat of flаrеs оr CNIE (rrrirпrtes ог hours).
while the irrtensity, оп t}re сопtrаrу, rvas rrruch at ti

rlisadva,ntage in rela,tion to thеm. Indecd, :rs can Ье
seerr fгошr the rоsuits of observatiorts, tlre active rе-
gion rrrideг irrvestigation was of eltlranced (as сопr-

раrеd to the statistic:al ачегаgе) radiation brightrress,
Аррtrгепtlу, the en}ranced bгiglrtrress is indicative of
tire ргеsепсе of а сеrtаiп amoirnt of lriglr-tеmрегаtuге
рlаsпrа preserved fоr а 1orrg time сопrраrаЬlе wlth
tlrat of existelrce of tlre AR itself. Tlris additiorral
heating slrowed itself iп bot}i t}te Iow соrсiпа, in t}re

region оf strong magnetic fields (пuсlеаг сопропепt
of tlre LS), arld lrig}t up in tlre соrопа at thc top of the
rпаgпеtоsрhеrе (halo ofthe LS). Besides, in the struc-
turс of the LS thеrе was detected а long-lived (> {
days) Ыight sоuгсе identified witlr the lower part clf

orle оf tlre stгеаmеrs, The арреаrаlrсе of the stгеапtеr
frопt tlre Х-rау observations stгortgly resembled that

;'-\l
,/

,f', /,./
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strеаmеr, one cal} possi-biy usе the CDS (Соrопаl Di-
agnostic Sресtrоlrrеtег) data of the SOHO sрасеr:гаft.

In conclusion we provide ап estiпiation of flаге
activity of AR8108 and its activity as CN,lEs, Tlie
fогmег two cornponents of Тапаkа-Епоmе сгitеriоп
have turпеd оut to ]эе close to t}re cut-off va]ues:
(1) the density of the radio flux frоm tlre rv}role AR,
at 3сm Л1(3сm) - 7s,f.u. (which is а little iess
than the lirTriting value, 10s.f.u.); (2) the fluх raticl
Fr(3 cm)/-Е/(tO сm) : 0.7 (i.e. - 1) Д forecast de_

rived from the third сritеriоп would Ье r}egative: the
AR8108 iпiage in polarized light at 3спr had ап S-
shape, which is far frоm the flare-exllected P-shape.
As а whole, one mау сопsidег Tarraka Епопrе crite-
riоп to Ье jrrstified in t}ris case -- AR8108 did rrot
actually рrоduсе intensc flагеs. Ноwечеr, саrе shoulcl
Ье used to draw this coriclusion, because of tlre clostl-
ness of two cornponents of t}re сгitегiоrr to thе lirтг
iting values. The activity irr the fогrп of СNItrs was
also weak. Accordirig to Canficld (2000) the eruptive
growth of tlie соrоrrаl ioop systern in AR8108 (19 XI
at 21:54 UT) turпеd out to Ье inadeqrrate to destroy
even only опе of t}re two streainers; оп the сопtrаrу,
their soft Х-rау гаdiаtiоп Ьесапrе mоrе сопtгаstiпg.

5. Discussion of results
Тhе basic peculiarity of AR8108 that rеquirеs exllia-
nation is its weak activity. whicli is at variartce wit}t
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of the postflare strеаmегs: irr that period, а brightelr-
ing wаs noted очеr the eritire suгfасе (оr its individual
рагts) that separated the operrecl and closed field of
the strеаmеr.

An evident sоurсе htэatirrg the согопаi plasma
above ARB108 was t}re delta-ctlrrfiguгation of ttre

rnagnetic field -- it is exactly from tliere tlre brightest
irradiatiorr of the strеаmег origirrates. Physiсal cotr-

ditions in tlre AR rчеrс suctr that excess епегgу of
the сопrрlех (rron-poterrtial) rnagnetic field was rе-
ieased not as an explosion, but in а gгаduаl пrаIlпеr.
It carr Ье assumed that slow (as соrпраrеd to flzrгеs

оr CN{Es) outflorv of ассuпцrlаtеd errergy оссurrеd
thгоugh t}re two соrоrrаl strеапсrs, rvhiclr rnairrtaitls
tlreir post-flare арреагаIrсе fог sечеrаl dal.s.

Ресu]iаr details of the LS stгirсtlrге siпrilаг to dc+

tail Х rерrеsепt а coпrparativel1, nerv class of оЬ-
jects. This паmе lvas irrtгoduced irr tlre paper Ь1, Yа-
trusirin, Koгzhavirr (1989) arrd stuck to the objccts,
which worrld ]эе mоrе соrгес:tlу terrrted as uniclerrti-
fied. Part of t}rem wеrе ideIrtified rvit}r berrd оf t}re

пеutrаl lirie of the total пragrretic field оf flaгe-;rc:tir,e
ARs above which агсаdеs of low соrоrtаl loops c,orr-

tairring lreated (up to 107 К) plasrrra аге lrl,potlreti-
cally located. The radiatiorr of these olljccts rvab itl-
tеrрrеtеd as sупс:hrоtrоrr at gугоfгеquс]lсу ttaгtttortit:s
(Ak}rrnedov et а1., 1987; Реtеrоча et а1., 1997). Tlte
ресuliаг sоurсе that lve lrave detected iп the stru<:tlirc
of tire weakly active AR 8108 }ras а diffегепt idcrrtifictr-
tion. It is related gerretically to а yеrу irrtertse согопlri
loop lraving ап opell-configrrгatiorr rnagrietic field. De-
spite the fact tlrat t}te rrаturс of this objcct (tlrегrпаl
bremsstrahlung) is different fгorri tliat of t}re pecu-
liar details mentioned abote, tlre conclusiotr niade Ь1,

оtliеr authors that tlre preljelrce of ресulizl,r detirils 1rr

the LS struсturе is arr indication of enlratrr:ecl еrrс:гgу

rеlеаsе in the АR, is gеrrегаllу соrrоЬоrаtеd. Тhе resrrlt
obtaincd iп the stutlics of AR8108 allorvs а pгelirrri-
rrагу iпfеrепсе to Ье rnade that fгоm thc рагаlrtеtеrs
of the peculiar cletaiis in tlre giverr AR orre czrrr suggest
lvlrat path will Ье follorved Ьу the cverrts ill t}re given
active rcgiorr. If the radiation of thtэ рсс:rrliаr sorrrces is
с:hаrасtеrizеd Ьу а steep flux sресtrulп (syrrchгotrorr
radiatiorr). explosive evellts (in tllc forrrr of flаге) аrе
tlren to Ье expected. If tlre ресuliаг sоurсе 1ras а flat
spectrurn (thеrmаl brernsstrahlulrg), the activity will
рrосееd in а rnuch slоwег пlаппсr, iri thc fоrпr that
cari Ье termed а slrrggish flаrе.
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