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Atlstract. We героrt thc геsults of sчпсhrоltоus slэectrar1 апс1 рliоtоrпеtгiс obscгr.atiorrs of tht:
AN{ Неr typle systern AN t]N,Ia пiade ciuгirlg tttt irttoгntediate statc: clf higtrtness (16l"0 * 16']'5)
iп Nilаrсh, 1991 апd Ьу arr сlгсlег оГ magrlitudc 1оrrк:г (17'J'0 - 17J'5) irr Jаrпiаr1., 1992 ц,itli t}re Т\'
sсаппег alrd the phototrreter NtrРh at tlrc sесlоttсlагy tbcus of tire б trr telesclo1lc оf t}tcl Spccial
Astгoplrysic:al ОЬsеrчаtогу RAS. Fгопr 100 sllclctrzr rvitlr arr а"ч(]га8е i,ilrre геsо]rttiоп of 300 s, arld
а spectral resolution оf гз 2 А, ir. а rvavelcrtgth ralrgc of ry -1000 - 50t]0 АА the r.aгiatiorr of
equiralent lviclths, profiIes, halfц,idths trlid rtrditrl r.,cltlcities of etriissiciri liy,drogerr :incl HeIl +686 .\
lines with phase of tlre orbitai period ц,as tгttсс:tl. T}re рrеsепсе of sigrri{icant чаriаtiопs of the
pararrreteгs of spectral lirrcs antl of the svsterri lэriglrtness irr tlre В filter at tirries of 5 2[J irrirrrrtcs
(6Т = |2 пiiп) is s}rоц,п. Sigrrificarrt vtrriations tlf tltluil,alelrt rviclths arltl НеII+686 А 1irre irrtc:rrsity
with огЬitаl phase аге гечеаlеd. deperrdirrg tlп tlle l)h()tоll]еtгlс state o1'AN U\la. Tire strorrgest
variations turпеd clut the spectral r,агiаtiопs iп tllc errtissiorr litres aгounсl оr at thе plrascs of tlrc
tnain and sесопсlаrу triinirlra in 1,}re ligirt сuгr.е clf tlre s5,stclrrr. \\Ъ c]iэ|ectt:ci а сlifiЫеllс:с_, itl thcl
behaviour of eпiissiotr lirrcs irr diffcгcirt seсottcitrry plrotclrrrctгi<: rrtiltitlta. I'ossiblrl ге;rstlпs of tltt:
detected sllесtrаI irtid plttr'uotnetric чагiаLlilitу аrс dist:ussetl.

Кеу wоrds: ttccгetitln staгs: inclil,irlual: AN L,},la sttirs: llinarles: gtэпега,l stars: catacl1,,sшtic
r,агiаЬlеs х-rауs:stаrs

1. Introduction

Тhе AN{ HeTculis-type stars (poitlгs) аrс ar su}эclass of
cataclysrrric чаriаЫеs rvhic}r ccllrtairr а syrrclrгorrousl1,
rotating пragnetized wlrite dwarf (WD) ъ,ith t}rc: nrag-
netic field stгerigttr (В а: 10 - 230 \,,{G) ц,hiclr ас:-

сгеtеs rnatter frоrп а lor,v-nrass conrparriotr. Tlie lrrirt-
tег епrегgiпg fгоrrr tiie sс:соltdагу to the ttraitt corrt-
ponent does not fоrtп arr ассrоtiоп ciisk аrоuпd it. А
strong triagnctic field of the main cotrrponcllt рге\.еllts
thе fornratiotl of sirclr an accretiorr disk, corrtrois tlre
gas rrrotiort an<l tгarrsfet,s it to tlic rrragrrctic trloies tlf
the WD. Irr the роlаг regiorrs of \VD, еIIегgy reiettstl
is carrsed Ь1, the process of асс:геtiоrr. 'Гirе sрссltгаl
rеgiоп of the геiеаsеd eriergy is lеrу rvide: I}опr hагd
Х-гау to fаг irrfгared regiorr. Oire of tlre rnost itlrрt_lг-

tant fеаt,uгеs of роlагs ls а grс:аt value сlf itrtгirrsit:
liпеаг апd сirсulаr polarizatiorr of tliсiг opti<lal rа-
diation (Tapia, 1977а). Details ailout tirese systen}s
сап Ье fouIrd in tlie surveys of tlrеir obscrvartional сlа-
ta (Сгорреr, 1990; \Ъjkhапskауа, 1990; Clranrrrugiillll
1992).

As а polar, AN Llrsae \{аjогis was disсоr..сгесl irr

FсЬгuttг1,, 1977 Ьу Krzerninski arrcl Serkor.vski (197;
а,Ь), rl,}ro fortrrci rессlгсi fсlr thirt tinte сiгсulаr (fi:orrr !
to 35%) arrd lirlt:ar (fгоrrr 0 \о 1,1%) polrrriztttiorrs о:

tlptic:ill radiation. rv}rit:li c:iianged t}relr values rvit}i а

реriоd equal to the orbital рt:гiоd ry 1.9 lrсlurs.
Tlrc rnaglictic ficld of AN UN,Ia tuгrred out to bt

verv iагgе (В:35.8* 1.0 N'IG) arrd it ц,аs nreasul,t,l.
Ггоm сl,сlоtrоп balrds irr tlre spectlrrtrr of the systerl.
(('гt_l1l1l"г r,t aJ .. t988).

Irrfbrlrrirtiorr about 1lolaгizirtiotr obscrvatiorts с:
AN UL'Ia is ргеsепtес1 irr tirc pal)crs Ьy KTzerrrirl_.-
ki, Serkowski (1977.r,l.t); Efirrrov апс1 Slrilkhovsko-,
(1981); Dоц,пеs, Urbtirlski (197Е); Liebert et а,
(1982). T}re 1iпеаг polarizatiorr }ras а s}rzrrp atrd ri icl,
peak at thc tltt-ltttertt of llt:t-xitnrrm оп t}re lig}rt сrtгr-е.
'Ilrc lreig}rt оf thc pcak is t J0%, rчirеrеаs the rvicltil:.
х ().2 Р. Outsidc tlre pcaks tlie 1lclltiriztitiotr is 1-2,.
Oc:c:asiclnalh, tlrerc: iiрреаr secortciaгy peaks up to -]-

5% (Bfirriov, Strakhor.skoy, 1981). Tirt: с:irсulаr рсilаl-
iz:rtiorr is rrc:giltlve drrгirrg tlre rvitole period. It геасL,. -

а tn;lximutrr r,alue at t}re rnoпIellt of lrtiTrirrrurlt on t].

@ Spc:c:ial Astrollir"r,sic:rl ()llst,гчrrtсlrу clf ttre ltussiarl AS, 2.
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Iight сuгчеs and miпimuпr of liпеаr polarization. As
tlre bгig}rtrress droppcd to 19'}', tlre сiгсrrlirг роlаrizа-
tion сuгче did rrot c}rangc, but its arrrplituclc: iпсrеаsесl
two times (LiеЬеrt et al., 1982).

Tlre systeпr rvas observod in thc rrltraviolct rtrпgе
as well (Szkody et al., 1988; N{ultii et al., 1993). \\'eak
and чаriаЬlе ertrission iinos CIV anci НеII rчеге ргеsеtrt
in the sресtгuпl.

The light сurчсs in thc soft Х-rаy rапgс obttrinec1
iп differerrt },еаrs аrе пrtirkedly difГегеrrt (Неаrrr, \,I:rг,
slrall, 1979; Szkody et al., 1981; ОsЬоrпе, 19Е7; R.arlr-
say, N{аsоп, 199,tr).

Iltfогпrаtiоп about sрес:trаi obserr.atiorrs irr dlffеr-
erlt states of the systeln is gir,en irr t}re рарегs llr.
Вопс1, Tifft (197а); Tapia (1977Ь); Gгсlеrrstс:iп et а1.

(1977); LiеЬегt et al. (1982); Sctrneider, \Ъurrg (19В0);
Williarrrs, 1983; \,Ъjkhariskal,a (19S6); Szkoci.v ct al.
(1988); Bonnet-Biclarrd et al. (1996). The llгightrress
of AN U\tIa сlссгеаsсd in 1979 to 19''' arrcl its sllec.-
tгuшr chariged niuc:li (Liebert et а1., 1982). Ноп,еr,ег
rleither absorptiorr of tlitl secorrclaг\. c:cltripclltt_.rtt ttог
Zeerrran trbsoгlltion ц.еге rечеаlес1 irr tlre spc(,trulli.

In ttre present рареr we givc t}re гс:sults tlf sчtl-
сhгопоlrs sрсс:tга,l aricl рlrоtоrlrс:trlсаl olэseгvirticirts of
AN U\,{a clone ъ,ith t]rc б rri tr:lesclope rvith t]re triTrr of
obtainirrg additiorial dat:r oll the sресtгаl variabilitr.
of the stаr tleperrding orr tlle state of its briglrtrrt:ss.
\\,'с ргеsепt irr the рirрсг thc: rcsults of irrvestigatitllr
of vaгiabilit1, of ргоfilеs, eqttiуtllertt ц.icltlrs lI/д. cerr-
tга1 intcrrsities Л., lii1,lfwiclt}rs t;f etrrissiclti litres arrtl
гаdiаl velclcities of паггоw arrd Ьгrlаrd ctlrriporrt:ttts of
}rусlrоgеп lines aTrcl НсII 4686 А tvitlr plr:rsc of thc:
огЬitаl регiоd ancl ilrralysis of tlre revc:irled sptlc:trai
(1оlrg-tеrпl a"rltl гарirl) r,aгiabilitv clclletrrlirrg citt 1,he
photornetric sttite of tlre systcnr. Tlre uscl of tlrc plio-
tornetric cotrrplex rrt the Nasrrrytlr 1 fot.:rrs 1ias пrасlс it
1lossible to stucly tlre рrореrtiсs of sttfficitэrrtly slrort-
terrrr рlrоtопrеtгiс tind spciltгtrl va,riirtiotrs of tllis oli-
ject ari<1 colne to urrclcгstarr<lirrg of the tnecltrltristtts
of t}ris variability. Tlris ptrpcr is t}rt: corrtirruatitltr rlf
а s<эries of tlre аlгеа,dу availabie рарсгs ort tlre ittvcs-
tigatioli of this fascirratirrg tlbject (Borrrret Birltiucl ct
а1., 1992; 1996).

2. Observations
The sl,rrt:hгonclus s1_1 ectr.al tr,rrd pirototttctгiс obsc:rl,a*
tic;rrs of tlre роlаг AN UN{a wс:ге carr.ietl out rr.it}r
:Ire б m teicscopc irl N,Iirгclr, 1991 апсl Jaritlitгy,
i992. The siэесtгаl оЬsегчаtiоtts псrс trtilcle u,itlr t}re
itJ0O-channel televisiorr sресtгоlltrrltоlllеtег (Sorrrova
:t ai., 1982; DrаЬеk et а1., 1986) ptacc<] at tlitl
:eсondarY fbcus Nasrrryt}r 1 of the б пr telescopc.l
lIl tlte sресtrоgrарlr SP 124 (Guscl,et al., 1976;
.\fariasiev et а1., 1991). T}rc с:пrрlоуеd ilitfrtrctiolr gl.irt-
-lrg (1200 gг/ltrrrr, rl.itir а clispersion of 50 Д/rirпt alrc1
1 spcctгal resolution of ж 2А)) rссоrdtэсl tlrc sресltг;r

Т:rЫс 1: Loy1 ol th,e ph,otorrt,etric. шlrlsptэctrTlsc:oylic: оЬ-
sегчаtiоп,s

Date Sресtгоsс:сlр1,
Stагt Errcl
(UT) (UT)

photoпretry
Start Errd
(UT) (UT)

D

10.03.91 22

2з
01

28 2З:32
Зб 00:5t)
11 02:3З

22.18 00.10 16,5

11.03,91 16:38 17:51
17:55 19:10
19:1-1 20:04

16.47 ] 9.5L) 16.2

2Е.01.92 27:15 22:20
22:26 22:3I
,))._1, ,?.r^)

00:З3 01:.16

2I 74 2з,25 17.,2

itt tltc rr.ar.c:le1l8th г.rll8(r .100t] 5000 А. Tir,l арtlгtuге
tlf tlrc diapirraglIl оII tlrc sресtrtlgгаlrlr rvas r:lroscltt to
llc 2". Thc гес:огtlirrg оf irr{tlrпratiott п,as регftlгltrеd irr
tlre fi,аrrrе-Ьч-fгtrпiс: tirclcle (Soпrclr., 1988). Thc plrclto-
tпеtгi<l llleasuгClпlentS Wеrе trtrrdc: п,itti t}ic NEPir pho-
tiltrtсtег irrstarllc,d iriso at tire Nirsrrryt}r 1 foc:rrs of thc:
6 trt telcst:o1le (\'ii<rrlicl, et а1.. 1991). Wlrc:rl clbttlirrirrg
tlrtl 1i6-1rt curr.e itt t}re l] filter lviilr а tirrre rсsоlutiсlп of
0.1 s, 50% of tlre star light r,vtr,s scltlt ttl tlre 1lhotorтrc-
tег. the оthеr lurlf оf tlic liglrt u,а,s Ic:cl to the scitrrrreг
ft lг s1l c:c:t rаl irrr.est i gatiorr. The photornc:t<эr tlitlpItгagtrt
ц,:rs 12". Тhс: plrcitolrrcl,r,ic lrrc:tlsurtlпtc:rtts rчс:rсl ntaclcl
rvit}r tlre aicl of tlre sttrrlclarcl stirrs 1136+486 N1 arrd
Q0957 N2 (Neizvc:stnr., 1995).

Tlre log rlf o1lstlгvtrtiorts is 1lгеsсtttес1 irr T lrblc 1.
rr.lrerc tlie tTtctrrr iight, r.trlutls of t}re SYSIC]II оп rlif-
fсгеrit rliglrts ttre also ilrtlit:tr,tecl. T'lre оrЬitаl pltirst-.s
qrrottlcl irr this рilрсг \Tet,e colriplltec1 usiilg t,hc] llcw
ер}tепtсгls сit:гirrcd br. Btlrrnet-Biclatrci c:t at. (1996):
T,,(ILI D) = 24.13190.9921(+2) + 0.0797j2В2(+,1)Д,

Tlre plrase Ф = 0.0 с:<lrгеsllсlrt<ls to tho rrrzrxirrrutTt tlf
lirrr:aг polirrization. The rvavelerrgt}rs of Sресtгil wсrе
с:аliЬг:rt,есl usirrg tr Не Аr Ntl ltrrrtp. 'Ilrtl ргоgгчrпls оГ
dirta гесirrс:tiоl} \1rеr(] r,r,ritteir irr thе algoгitlurritl lilri-
gtrage SIPRAN (Sorrror,, 1986).

3. Restrlts
3.1. Тhе general view of the spectrurrr апd tlre

orlэital lig}rt curvcs

Tlltl arKlrage Spectl,t1ll] of tlre роlаг AN U\,Ia of \{а,гсlr
10, 1991 is distllaycd irr F'ig. 1а. Tlro spcctrulll is sееtr
to Ьtl repгescrttecl, as it is tvpic:ai of АN{ Нег svstcrtls,
in lriglr higlrtrless state bJ. спrissiоп lirres of }ryclгogerr.
НеII 4686 А, HeI, tire blelrcl сlf lirres CIII NIII .16.10
.]650 д. As iп оt}iег рсllаrs thе ernissiorr lities ttavc ir
IIагrоw ancl Ьгоаd coпItr)onellts sullc:r.ittl1lostld cllr tэat:lr
оthег. Тhе fоrпr of tlre sресtгtttп of N,{аrсh 11. 1991
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is orily slightly different fгоm thе sресt,гurrt prescrrteci

iп Fig.la,
Fig. 1Ь рrсsепts t,he stirnrrrcd spectrrrnt of AN UNIa

ta.ken orr Jапuагу 28 i992. Coniparisorr of the spectra
clcpictecl ili Fig. 1а,lэ poirits orit iluit the {Ьгrrr of t}re

spectruпt lras сhапgес1. Iri tlie sресlгull} оf Jarruary
28, 1992 а rrutnlleг of iirles аrе alэsclTtt: the iliend CIII
i{Iii .16.10-4650 А, lveak lirrcs ШеII aricl СII 4667 А.
Fоr corrrparison in Tir}эle 2 аrе ргеsепtсd t}ie ачеrа8е
sресtгорhоt,сliпеtгiса1 рагаrriеtеrs of t}ic: enrissiorr lirres
ort t}irее rrights.

Fig. 2 sho."-s tlre iight сur\,сs of AN UN,{a аftег
the reductiolr ilегtЬrrпе<l (sky Llackgrtlund srllltrttcl,irlrr
atrcl соrгс:сtiоii fог extiticticln) {Ьг thc thrее dirtcs clf

оuг оЬsеrча'r,iопs (Bonriet-Bidauci ct а1., 1996). The
tlottl,c:rsion frottt coitrits to values ц,,аs ехеr:utсti usirrg
the L]BV11 с:сlгrесtiопs. f)tlг ittctlsttг€]rIiellt iIссurа.с\I

ргоr,с:d to Lie aborrr 0}'1.
In 1991 h{;rrch t}re olljec:t rvas iп ttlc itrternrtltiiatc

state of activitv. The а\,егtlgе В rnagnitrrcie was l6']'2-
16'."5. In Jaitualг1, 1992, the object was bJ- а ltragrrlt,utltl
fаirrtег aritl lvas likely to lle аrоuпсl t}irl lсlц, statt:.

Liglit variatiotis оf AN UN'i:r rTitir the orllit,til ptl-

riod аrге сlеагlу ýееп ()1l а11 rriglrts of оur ollstlr,\,ittiL]ltb
(see }'ig. 2). А rTide clip оf 0'."6 l:rsts allout lriilf tlrc ре-
гiос1 (irr tlrc phasc: irrtегчаl 0,25 0.75), Kгzc:rrrirlski alld
Serkolvski (1977а,Ь) ; Iпrаtпurа alrd Steirrrarr-Cattteгott
(1986); Lic:bert et al. (i982) aiso iloirrted ttl tlto сопt-
picxitv of the AN U\,ta light сuгvеs. Оuг liglrt сur\,ез
(}-ig. 2) slrrlw stabie fеаturеs tlt plra,ses ry t).25 - 0.3
arLdx0.7-0,75.

3.2, Line рrоfilеs

Fоr studving the rарiсl vtl,гiabilitl. of sресtгzi1 littes irt
times of minutes -- telis of rrtinutes, we zrnalyzeci tlrr:

sресtrа wittr alr ехрOsuге of 300 s. ln so doirrg, 28
sресtrа wеге takert оп N'Iагсh 10, 1991, 36 slicctra on
N,{аrсh 11, 1991, atrd 35 itlleý оп Jапuаг1. 2В, 1992.
As to tlie way of rесоrсliпg trltcl processing, all tlresti
data аге iiоmоgепеошs. Exatnining the sресtга we sc]e

that the profiles оf al1 lincs show stгoIrg varriatic.,trs.

Tlre litre prrrfiles of AN UL{a in irrdiviciual spectra tlгсl

]lonsyпIlnetric arrcl tliey l,аrу wittr p}rtrsc of the orbital
регiосl. Orr L,Iarch 10, 1991 all c:rrrissiott iiilc:s disap-

реаrес1 fоr 10 rnirirites iIl tlre rапgе of p}rases frопr 2.67
to 2.В0. Ilris rапgе оf pirases coiriciclr:s rvith tlre sec-
опdаrу rrriniirrunr of tlie systern liglrt. 0rr \Iarr:lr 10.
1991 аrоuпd phases 1.69 1.99, the line НеII ]6ВбА
had two сопrропепts,

Fоr iilustration, irr Fig"3 аге ргеsепtеd tlic НР,
Н7, alrd НеII 4686 А errrissiorr liric pгofiles as а func:-

tion of tlie оr}эitаl реriоti phase оп Jatru:rr1, 2В, 1991.
It can Ье seetl fгоm the figuге that оп а titrle scale оЁ 5

rninutes at рhаsе 2.71 the line HeII 4686 А becclmes
trruo-coпrpolrerrt; а пеп. coпrponertt арреаrеd arrd tlre
o1d line corтlponelrt retnairted, li,}ric}r was strorig at

Tirbio 2: Il[cxпl slлсl:trгlрhоtоrrt,с:triс рrl,r,аrп,еtеrs of
errbi.ssdott, li,rlr-s rluriltg а rt,igltt

pliase 2.67. Опе c;ttt cstilllatc tlre lifetirrKl of thc rreri,
(]oпlponetlt at 15 rrrirtlttes. Note thtit, t.lic: activit}, о1

AN U\,Ia irr tiris регiоti rvas iclw (* 1Z"5).

3.З. Ptrase чагiаtiоrls of eqrrivalelrt widtlrs arrd
lraltwidths of eпrission lirres

То studl, s1_1cl<ltral varizrtiotts of enrissitlrr lirres duri,ng
the clrbital pcтioC, п,е 1_lsccl tlte szrrrre spe(]tIir nritil
300 s ехllсlsrrгс:s. \\Ъ have strtdied irr thc: llrcstlrtt ра-
рег tlre bc:lttrr.iour of t}rcl Вi:rlrrrt-.г lirtes (}lP, Н1) and
НеII 4686 А trs а rvlrolc ц,ithorrt clividirrg t]tettr into
stlptl,гtrte cornpotlt-.ltts, \Ve rrtcэasurecl tireir equivalc:rit
rvlcltlrs I,Ii, ccэritral irltcrrsiiicls Л., 1iIte r.vidths at lrirlf-
interrsity (FWНNI). Tlre tcc:trrliqttcl clf itteilstlrerrr()ilt of
t}tc:se p;rrirtlcters is clesc:ribc:rl irr llre раlltlг Ьу Кор1,-
lor. r:t til. (1986). Tyllical еrr,оrs of cltэteгrniniition of
tlrc tllrrissiorr litre раrtrtпеtеrs are:rlso ргеsеrrtесl tlrere-
irr, Тhс lllсilsuгеlllеllt еrгrlrs of tlre e<lrrivirlcrlt width.
ilf tltc linr:s r,Tii,}r [,1iд t 20 А iLге t 5%, tсlг tlle сlсtttгаl
cleptlrs tlf 1irres l?., ж \Yo trrrd t 1%, fu thc: halfrl,iclths
сlГ lirrc,s. Tlre err"oгs fог rчеаkсг 1itltls clatt Ьо about 10-

1б%,

\\Ъ clispl:rv irr Fig.4 the 
'У^ 

l,ariatiotrs f'ог tlrL
Birlrrrc:r lines arrcl НсII 4686 А fог \Iarclr 11, 199r
tlrrrl Jапuагу 28, 1992 depericlirrg <lп thtl orbital ре-
riod 1l}rase. It is secrr fгоrп this figшrе tlrat tire eqrrir,-
alent rvidths of thc: enrissitln lincs charrge their va,-
ues. |Гirеsе ctll]lrcý lrave сliflЪrетlt арреаrаllсе fог dif-
IЪгспt <liltcs of оur obseгr.at,iotrs. Orr N{:rгс:}r 11, 199_
thc: пlaxirlla of сurчtls I'I'l - Ф iall at plrasc,s а: 0.-
attc1 ry 1.2 (Fig.4а,Ь). Orl J:rrtuary 28, 1992 t,he rrrax-

iпrriпr varlttes on thс сurчеs l,Iri - ф iЬr tlrc: Ваlпli._

Date Lirrt: EW
(А)

л. г\\rнN,I
rAi

10,03.91 11 р
НеII ,1686

Hci ,1{7i

Н^1

нб
Hc:I 4921

19(1 )

1в(0.8)
10(0.в)
20(1)
27(1)
2(0.5)

1.i
,2.L

0.9
1,9
1.9
0.5

(0.1)
(0.1)
0.05)
0.09)
0.09)
0.0.1)

15(1)
11( 1)

15(1)
10(0.7)
12(1)
.1(0.5)

11,03,91 нр
НсII 4686
HeI .1.171

Н1
нd

15(1.0)
17(0.8)
9(0.1)
18(0.в)
21(1.0)

1.6 (0.1)
1.в (0.1)

0,9 ( 0.04)
1.7 ( 0.07)
1.5 ( 0.06)

1(0.7)
0(0.6)
3(0.9)
0(0.6)
1 (0.7)

1 .92 Hl
Hell -1686

HeI 4471
Н^1

Hd
I{ci .1921

21.0 (1)
1б,{] (0.6)
3,7(0.3)
17.0(i.0)
1 1.6 (0.5)
2.{J (0.5)

1.7(0.1)
1.4 (0.06)
0.5 (0.03)
1.6(t].07)
0.9(0.04)
0.3 (0.02)

t 1(0.б)
t0(0.6)
t1(1,1)
t0(0.6)
t 1(1.0)
6 (0.5 )

]li
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lines аrе also at phases * 0.7 and t 1.2 (Fig.4c), and
the equivalent width of НеII remained practic:ally urr-

changed (Fig. ad). In this pc:riod the brightness state
of the system rvas low (17Т0 * 17Т'5). Iri tlre iпtеr-
mediate brightTress state (161"0 - 16i'5) }Иr of HeI

changed strongly with phase of the orbital period and
have trvo mахiпrа at phases 0.7 and 1.2, the same as

for the Ваlmег lines (Fig" 4а). Fig.4 rечеаls great dis-
tinctions of the shapes of the сurчеs frоm period to

реriоd during tlre night, and due to the briglrtriess
level of tlre systeпr.

Fig.5 displays the variatiorrs of the hiillwidths of
the lines НД, Нry ancl НеII 46Sб А очеr 1991 N{агсli
ancl Jariuary 28, 1992. It follows fгоrrr Fig.5 (Ь,с) that
the mахimа of the iralfwidth of the Ваlmеr lines НР
and Н7 оп N4arch 11, 1991 iЪil at phases 0.7 0.8 ап<i

0.2 0.3. The Ьеhачiоur of tlre Н7 line }ralfvricltlr соr-
relates basically with that of the НР halfrvidth, sопrс:

diffeгences, however, can Ье seerr. The maxirria оf tlre
НеII 4686 А lirre halfwidth fall also at p}rases 0,7 0.8

and 1.2-1.3 (Fig.5a,f) оп \4аrсh 10, 1991.

3.4. Radial velocities

Тhе true position of the regioTrs of formation of errris-

sion lines in роlагs has beerr the subject of discrrssion
until tlre рrеsепt time. In the papers of rrrany aut}rors

it vlas shown tlrat the паrгоw peirk and tlie wide base

rерrеsепt diflЫent regions of {brmatiori. The corrrplex
and чаriаЬiе lirie рrоfilеs observed in AN UMa lагgеlу
iпrpede analysis of velocities. In t}iis рарег tlre radial
velocities of emission lines аге measured frоm tlte cerr-

ter of gravity arrd the line peak. T}re resriltilrg accu-
rасу of deterпiination of гасliа} velocities is *20 kTri/s.

Fог weak lines this еrrоr mау Ье twice as iarge. Тhе
data obtained wеrе approxirnated Ьу the least squares
rnethod of ttie curve of tlre fоrm

У(Ф) = /{ siп(2т(ф - Фо)) + r, (1)

,whеrе И is ttre radial veiocity, 7 is the ganrrna-

velocity, ф is the orbital period phase (Bonrret-Bi<laud
et al., 1996), ф0 is the сrоss phase of the sinrrsoid wit}r

tlre gatnma-velocity wherr passing fгоrп the negative
vaiues of the velocity to the positive ones, К is the
half-arliplitude of tlre radiai velocity сurче.

The results of пieasurements of tlre radial veloc-
ity сurче раrаtпеtеrs fоr sоmе enrission lines аrе pre-
sented in Table 3, their еrrоrs аrе giverr irr brackets.
The раrапrеtеr о is equal to the root mеап squаге
deviation in kni/s of al} пreasuremerrts frorn the sinu-
soid. Тhе рrосеdurе of radiai velocity tneasuretnents
is noted: CGR - frопi tlre c:errtre of gravity, peak -
frorn tlie line peak. It is seen fгоm Table 3 tha,t ttre
line НеII 46Sб А has the minimal еrгоr of deviatiorr
frоm the sinusoid on Jапuаrу 28, 1992.

It is сlеаr frопr Таьlе 3 that ttre differerrce of
phases between the values of the radial velclcity curves

pkltted frorrr the Ыоаd соrпропепts and frопi tlie line
pcaks was otr the а\,(,rаgе (U.l2 * 0.0 l) Р.

Su{licierrtly lагgе scatter of poirrts is seen оп the
radial velocity сurчеs, rrreasured frоm the lirre peaks.
Vojkhanskaya (1986) Iras rroted some deviatiorrs in
radial velocity curves frоlri the line peaks. Оur data
show strong deviatiolrs Iiorrr tlre sinusoid in the vicin-
ity of tlre nrain and sеr;опсlагу triinirna of the Ьгight-
ness сurче of t}ie systeIil, пеаг ptrase 0.

4. Analysis of results. Discussion

We lrave investigated AN UMA in two brightness
states: the irrteгпrediate state of light (16'J'0-16'15) orr

NIаrсh 10 апd 11, 1991 and iп а briglrtness state close
to the low state (17."0 - 17]'5) оп Jапuаrу 28, 1992.

The two diffcэrent leve],s rэf tlrc meatr optical brightrress
state оf A},j UMa rrray lэс: iTrterpreted on tlte assump-
tion tliat thc: zrccretion гаtе of rпаttег onto tlre rnag-

netic whitc dwarf ls ч:rгiаLl]е. оuг studies have s}rown

that AN UMa is а tronstationary object. T}ris follows
frorrr tlte light curves irr thc В fiitеr (Fig.2), frorrr the
analysis clf tlre eпiissiorr line рrоfilеs in spectra with
sufficierrtly lrigh time гesoiutiorr (300 s).

Efitrrov anci Shakhovskoy (1981) pointed out t}iat
in spite of гаtlrет corrrplex clraгacteг of thс light сurчеs
of AN UN{a t}rey have sttrble details indicating the
drop irr the star brightness in the phase iriterval 0.3-
0.4 (rriairr minirrrrrпr) atrd а,rоurtd p}rase 0.8 (sесопdаrу
TninimutTi), ъ,lric}r is cortsistc:nt witlr t}re results of оЬ-

servations of Krzemiirski and Serkowski (1977Ь). Оп
оur ligtrt curves (Fig. 2) опе ciln clearly see stalэle de-

taiis at plizrses 0.25-0.3 and ry 0.7 - 0.75. In а11 рrоЬ-
ability, these аге the rrrain and tire secortdaгy mininra
of the system brightrress. Orr Маrсlr 10, 1991 we de-

tected а slritt Ьу 0.05 -0.1 Р of the position of tlre rrrin-

imir, of the systeпr bгightness irr cotnparistlrr with the
data iTrterpreted previt_lusly. Besides, а p}rase slrift of
locatiorr of the secorrdary rninimum of the lig}rt сurr,е

Ьу 0.05 Р frсllrt rright to night is observec1 in March
1991 (Eig.2). in the rеr.iеw of tlre observationtil c]ata

f'or systems of AN4 Неr type (Vojkhanskaya, 1990) it
was noted ttrat thc AN UN4a iig}rt сurчеs are unstable-

fulaxirnuпi sресtrаl variatklns оссur just пеаr the
plrases of photornetric mirriпtа (variations of ttie line

рrоfilеs, equivalent widtlrs and lralfvridths). It is sееп

frопr Fig.4 that t}re ernissiorl lirre equivalent widths
rеасh а пrахitпuпr twice during the orllital period and
аrе 1ocatecl пеаr phases 0.7, t.2, 1.7 arrd 2.2, i.e. the
eqrrivalent widths of al1 the lines iпсrеаsе at the mо-

ment of the secorrdaT1, rrrinimum of the ligtrt с:urче

(p}rase 0.7) and c}ose to the пrаiп mitlirnurri (0.25-
0.3). Тhе equivaieirt widths rеасh а тпiпimum trrъ

tirrres (t 0.9 - 1.0 апd ry 0.4 * 0.5) wlric}r is сlоsе

to tlre phase of mахiпrulп liпеаг and сirсulаr роlаг-
ization.

]
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Phase

a irl

Plrase

l}

W.A

з0

20

l0

з0

2а

10

3.01.02.01.0

tоr th,e l,irte HI:II l|6Sб А аrttl HeI 4471 Д of MaKlt, 11. 1991; (Ь) Jor I!^y апrl IIР tlf Mrl,rch, 11, 1991; (с) for
If^l апd HIJ ol ,Iаltлlаr"у 28 1992; (d) Jclr I{:II ]686 Д of ,Iа,п,uаl-у 28, 1992. Fillrl] c:,irT:les - Нi, tr"irl"rl(llrэs -

TtK: геsults of svrrc}rronclus sllсl<ltгаl llrrd 1lhcltcl-
:пtltгiс obserr.trtiotts of AN UN,{a sjrorv t}re pгestltrct:
,f significant гарid va,riatiotts of рi],rаIllеtс]гs ll.i, Л,.,
Г\YНNI ап<1 bгiglrtTrc-,ss of tlrt: sl.stetlt irr tlrtl fiit,tlг
В :it tirnes 5 -20 rпiпutt.s (}7 - 12 rrlirr). As it is
: i lt: ntioItcrl irb clve the spcc:trtrl r.irriatiorrs аrе es1; ec:i а1 lv
(tг()ll{a rrear rrrittiпta ort thc liglrt сuгr,е. Foг ittsttrttt,tl,
-,п NIагсlr 10, l991 tlrc tlrttissiorr lilrcs Hd. Н^1 arl<1

HeIi 4686 А diapllc,,a.,:d {Ьг 10 utitrtrtcls iti tlre гirtrgе
,l 1l}raso.s 2.76 2.80. Tlrc disарреагаIlсс) of ttre lirres
atrttot }эе czlrrs()d Ьу t}re cclipse 1п tlrcl sl sttlttr sitrtlt:

-1lе systerrr is rrot c:clipsing. It rпау Ьс c]tltl ttl <lbstltt-
,lrtiort of t}ie ассгеtiоrr strearn bl, tlre ц,lritе tlrr,агf
.:self, and рrоЬаillу dlttl to tlie iflrlcrrcc оf tircэ сiг-

сulпsl,еliаг IIlatt()r {ec:ted {r,clrn tlrc s),st,eln tls а IIo1l-
ltottttlgetreclLts rvitie s}ri:l1 (\fu.jklra]tskaya arrcl Grteclirr.
1991). оп ,Itirttrar}, 28, 1992 t,ltcl cotttirtutltrs sllec:trultt
lvtlaktlttecl greatly at pli:rse 1.69. ()п t'lrt: satrlc: datc,
at pltastl 2.71 the lirrc: Hij lrt](:tttlt(,l 1orr,-c:cltttгirst iltltl
Ьгоiitl. lt is lilteh.tlrat orl tlris rl;rtc: irt tltc: stlcltltlcl:Lry
tttitlittruttl tlie геgiоris of forrrraticlri of the 1irro 1lcaks
trncl оf tlre cottt,ilttttltts sllсlс:Ьгuпr агсl oc:t:ultrlrl.

Tllus rvc: }ravcl forrtrd ir сlifI'сгспt:tl in tlie behaviclttr
clf emissiori lirres irr pirotclrrrc:tгitl trrilrirrttr tlf cliffcrc:rrt
1lсгiсlсls (fгorrr ollscuraticltl of thc corrtinuous spcctI,uIn
;rttcl tltltissitltr lirrtl peaks to clisappeirгan(j(] Of etttibsiott
lirtt,s itr t Irс sllt,,,t t,ttlrl).
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is lclt:at,r.ltl ;r]stl t:lrlse tcl 1;}i;rsc:s ().7 arrrl ().2.

I]iftcгcrrt r:ltагасltсг of tltltlir.trltlrl t rvitli.lr r,;rt,il lt it;r Ls

tirrring сlifit:гсrrt tll,1lital l)crio(is irtclit:attls tllirt t.ll<,

rltrittititv tlf 1iritl errrittirig ttttrttt:l,. its r:listгibrrtiurr irr
slltrce, ltttti tlre tlсgrtltl clf its tlxc:il.at,itltt iit,tl titritl r.liti-
li1;le. Tlris I]lay sllgg()st titat t]rt: r,trttl tlf ;tcc:гc,Lit;tt tlI'
ijlаtt(]г itt tlirl sl.sttlttt is vtrгiiillltl. Attctlt,itlrt tt; tlris fat:t
il,as givt:tt Ьу \,Ъ.jl<lrtlrrskirr.a (1986).

Tlie crrrissiclrr 1irlrl 1;гtlfilеs shоц, lt с.tlttt1llс-ч stгittl-
:itг(: ;rtttl stгclrtg vaгiallilit,r, ц,itlt ]llrasr: tlГ tlrt.' огLlittLl
:lilгitlс1. '-I'lrc bifirгcirtitlrr clf tlrtl lirlr, }ltlI] 46, U _\ utr
]ittlLtlLry 28. 1992 ls сlсlагll.rtll-чtlгr.а}l1е at plrirstls 2.7l,
],78 tlrr а titlttl st:;rlc of 1() lrlirrirttls. ()tt it tittlcl sl,iLlt: tlf 5
:itittLtt,tls thtl iirrc }lclr,tlrnt:s t\\,()-coIIll)Oll(,Iil.i at lte\\I (:()1I}-

,lrltieltt i]l)tr)е..tгs. a.rrd tlrtl 1irrc, rvlric:lt is stl,tlttg cntlrtglr
,т pltascl 2.67 гerrlairrs. А ricltrsLatitlrttrr\, :tc:t.t,tlliclti tlf
:]Iаt,l,i]г irr AN U\,1a, t,lsllc<,iailr. iп |lrt: ittt,t:rrtrt:tliittt,
l]I(l lОц' stat,t:s of tltr.l s1,5111111 llгiglrtrless. tllit\. l)(] il
.ltccltattistrr of tlris kirrci of sрtltltгirl vtrгitrllilit,l,. Tlrc:
,jc-ib пtоtltll оf tr<lсгеtitltr itt 1lсllаrs 1ltlc<_ttttcls 1ltl1lllItrr.
Iiuijpt:гs. Prilrglc. 1982; l'ralrk ct irl,. 1988: Iiгаrrk et
.i l992; Iiing, 2()00). It is lilrclri,tt Ii.orrr tirtl littlrirttlгtл
ГJrlаг<itrttlrс, ()stltlгlrс, 1 99 7) t irit t il.clrrr t }rc: va,riailiIitv
: tlre flrrx ilt tlrе _\-г:rч irrrtl t,llltical гilllg(]s irt tittit,:s tli'

--) s tlle paг:rtttcttlгs о1 tlro tltllrrlr,tlsirt.it,ltrs (ll1tllls) tiI'

it{,rlrtlttlt1 g;r,ч jirг t,lit, lltll;rг ,\\l LIсr rл,r:rсl tlt:tet,rrtiltt:cl:
tlrt, lc,rigt.lr r_lf tirrl ll1illl is дэ 1()i0 t:ltt. tlttl r.a,tlirrs is
6.10' - 4 1Uij t:rlt аttttl {,ltt: tttttss is в 10r0 g. l'lrclsc,

1lttltttttt:tclrs irl,e 1ilielr, tcl btl irpplic:allltl to tltt: gtrs blrllls
it: t,Irr: 1l[asrtllr o1'AN U\la.

Ггtlttt tlttl riattr oI'I]tlr,гtLгiit tlt at. (1989); FЪггагirl.
\Yic,}tгitlrrrr,sirlg}rtl (.l99()): Stlrrrcl.,,ii. Stlttlor, (i992), it,

tlits rliscovtlгtltl irr tltrl роltiгs t]rat rvitlr tlrtt,-1ltlle аt:сrе-
t.itltr iitc iral{ц,irlths tli'c,tttissiclll littt:s r.агl, rvitir 1l1lastl
of t}ie tlгllitаl 1;tlriос1, lrtrvirrg t,rvo tttttxittta. It is seerr
iitllrr }-ig.5 tirtLt. tLll tlrtl Iittcls tlxtrttlitrt,cl llt:crltttt, tltt:
llгoartltlst, irr t.lre tirrrt,ittteгr,als c:rlittt:iclettt iri 1llrasc rl,i1.1r

t,hc: trtirrittra tiIt Ilie lig}rt t:trrl.cls (lrrir_irr trrrcl st:clotrtlilt.r.).
It tilllr.lli-s frоlll 1.lrc, tttrttlr,sis of t}rtl 1ralflTldtlrs tlf lirrt_.s

irt t]rtl t:itstl tlЁ ,\N L]N{;r t}rat ас:t:геtiritt cli'tlrtttti:г js

iilt<llv tcl tlt,r.:ttt, itt ;r sitrlil;rг lltiIIlllel,.

Elirrrtlr- iurtl SlrtL]t}rovskclj ( 19.Ч2) 1riLr.ti sltclrl,tr t.ltilt
irt -\N U,\I.\ гtlt,аtirltt tlttl1, ()1lc] Ilttrglietic 1lltltl is sct:tr.
'I'}it: tticlitlt lralfwiclth of tlrtl clrrrissii;rr IJtrlrrrcir, 1ittcs tltt
,\,l.агt:h t0, ]991 1lгсlr,сr1 tc-, l;e tlrtl lагgсst,, э 9()0 ltrrr/s.
\\'lrt-.гtlаs olr \,Iirгtl}t 1i. 1991 itnc[ ,ItLtttta1,1. 28, i992
1,1re lirres \чеге IIlt1,1,()\\icr. р 7[)0 ltrrl/s. 'i'lrtl tliitегllп<,rl tlf
tlrtl 1;гrifilе hirli\гicltlrs tlf t,lrc slltlc.t,r,ai lirrt,s orr lliltегс,rrt
rllrtt,s rtt;tv lle irssrlt:iil,tc:t1 rvitlr tlrcl IiLc:t tlrat ilr tlrtl
sтstc:trt AN L]\{rr tlle 1lоп,tlr tlf tlltl .jtlt сlГ tlle ас:t:гсltесl
tttttt.t,eг t,lrt,ic,ls.

'.Гlrе rlrrlclelirrg tlf l,ariaticlrrs clf г;itlitil vtllс.,i:itir,:s r,lf

1Iil1,1,()\\: trrtrl llгсlа,<l cIIIiSSiOlI 1ilie tlcltttlltltrettts }rits :Ll-

ltlrvt,d tltt: syst()lr} ])iIгаttI()t,с]гs tcl bt, lirrritccl. TIttl }lc:st
stlitttil:_ltt ц,its tllltirittcltl Iilг :r lvlritt: tll,r,;.rrf rтit,lt а lclп,
ttrass (.1i/,,,,7 = 0,,1 - (].6nr_ ). tlrt, inclirrirt,ititt altglc:
i : "1()' - 6()', llttrl t]tr, attgle lltlt,nr,t,elt tlrtl ltttLg-
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trctic axis arrd tlre pc:rllerrdicrilaT |о thе огЬitiil plarrtl

0а : 25О - 45' (BclIrlret-L]ldaitd et ill., 1996).

5" Сопсlusiопs

Дs а гclsrrlt оf tirtl lчоrk c.Iclrttl, tltc: filllorl,ilig iriLs lictltt

сiistlо.",tlгес1:

е tliегс: tiгс: coltsicleгirble ,,,trгiaticitts in Rtllttttlr
and irelirrln lilrеs clepcrrtlirrg orr tlrtl сlгЬitа] регiоr1
p}iase frotrr реriоd t,o 1ieriod tluгirrg ir rright, 1r,olrr

niglrt to riiglrt :Lrlci dc:perrding orr thc: statc: of llгig}rt-
rress of tlrc: s.lsteitt. Tirc: phtrses at r,vhicli tltc rli;rx-
irrra of equi,",arlcnt ц,idt}rs and c<:rrtral intt,trsities fa1l

аrе 0.2 irrrcl 0.7, rr,ltitlt r:or,гtlslltltitls tcr tllt, rrttlltrent of
tire st:r:citrtiaгy lniititrtutrt оf llriglrt,licss (рhаsсl {1.7) llTrtl

closc to the rlrtlin ttritlltrrtitlt of higlrt,rrt:ss (0.25 0,3).
Тп,о rтtinirtia of tlre equir.lrltllrt ъ,idt}rs aгcl locirtetl ttclat,

r 0..1 *0.5 and = 0.9- 1.0, rvlriclr coitrt:ides tlг is t:ltlsrl
to tlrc ltlaxitrlttnr of t,lic сiгсtilаr trrrcl lirrс:аг 1ltllагizа-
tions;

о tlissirrlilaг behtrl,ioirr of t,lre etrtissii-llt liricls iri
tlrtl stэсопсlагl, rtrirlitrlir tlf tliflсlгеrrt ilcriilcls }tas lletlri
геr.еаlеd: fгоlп corrtplete dis;t1-1ileaгirtlclt: оГ ail t,tttib,sit-,tl

lirrc.s to ec:lipstl of cln]l. ptlirks of c:ttrlssitltt lilres zrrrcl rlf
tlte c:otrtilruilus spectl,u1I};

с irl tlle lorv stattl оГ tire systertt 1_1гiglrtritlss tirе
equiva}ent rvirltlrs of tire liIltl НеII -1686 А itr tllc slltlc-
tгtllп чаrу little (* 1,+ ý) tlrrгirrg tlrt, r,trllre ilrllitаl
реriос1, wheretrs irt tirtl itrtc:гltrct_liatr: sl,irtt: tlte t,(llti\,;(-

lепt r,Tidtlrs arld tlie ct:rrtг:rl irrtonsities o1't}ris littc, r,tri.,y

greate}y as irr B;rlrrtcl, liries;
о tlirэ rttaxirtrir of tlrc: ha]fwlclths clf tlttl tllltisbi,,ti

liTrcs аrtэ iп t}re гilпgе оf plrasc:s 0.2 0.3 arlrcl ().7 i].E.

riсаг tlte 1ocatioris trf tlrc: rrriiiirnar of tlrc: systc]IlI lig}lt
с цr\.еS;

о а5 а геsrrlt of sl,пс}rгоrrоtrs sрсrltгаl arrtl 1llrtl-
t,cirtlctric obserr.atioirs of -{l,i U}.,Iti, tlrtl pгcst,trt,t,is
showrt of sigrri{icarrt гарii1 vaгiatiorls оf tire I)ilгilll]*
eters }'WHNI, Л., tr,IL, systeпl lig}rt irr tlrc IJ iiltrlг at
tilrres of j 20 tlritrrttt,: (lr -- l2 rlriir):

с in thtl lorv state of llrig}rtпi:ss of ,\i'i Lj\]A
(Jапuiлгч 28, 1992) а tц,o-t]onlpotrerrt stгu,сturе а,р-

pcared irr tlie lirre HeII 468бА. Оп а tirrre s<lаltl tlf 5

tninutes а new colr}ponerrt trррсаrсd. 'I}rtэ lifetillrc t.rf

t}ris corlrpotient htrs br,:etl estirtultecl t,o Ьс ],5 uritrLtlt-,s.

Noristationaгy accrt:tion of rrl:ltttэr, especittlly ilr thrl
irrterпrediate ancl jcll,v state clf ttrt: systrэrrr brigirtrrclss
пrау Ье t}re rnechariisln оf tlris spectral l,агiаl.lilitу.
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