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Abstract. Basc:d orr spcctral alnc1 sрс:сlе-iпtегfеrоrtlсtrir: oilseгvatiorrs of tlie system 41Drа,
model stmosplrere рагаmсtегs of tlre systern colllpollel}ts har.e Ьс:еп dегir,ес-l:

colnponent Аа - ф} : 6500ОК, 18.grl. : 3.99, Лдu : 1,87л6),

cornporrent АЬ - ryi : 6500"К, 1g9дь : ,1.11, Лд1, : 1.61111.1.

Кеу words: stars: binaries Ьiпаriеs: funclarTtentai piu,tlnteters Ьiпаriеs: irrclividua]: -11Dга

1. Introduction

- ;li: problerri of the influencc: t}re dynarnical ilrtсгас-
-. llr of tlrc Ьirrагу, systern cotlt1lortettts }ras ort tlrеiг
,,,olutiotl during t}ie регiосl Ьеfоге otte of t}rerrr {ills
-. Roclrc: lobe is рооrlч utrcleгstcloc]. T}ris is <latrsc:cl
-,, t}re comparatively sпrirll variatiorrs assclc:iated ll,itlr

. 
-.,rraпiical irrteractiorr iri iscllirteci syste:nrs. Tlrtl tlfIccts
: сlгЬit circu]arizatiolt, syrrchrorrizatiott atrcl desyn-
._1,olrization of rotatiotr, ctlllserl,atiott arl11 loss of rota-

-. 
- Il trroшtents аrе deterrlrined 1lу botlr the futrclarnr:rl-
.. pa"rarneters of tlre corrrponcэnts aIrcl charircteгistics
_ tire огЬits, апd Ьу the strrtcture of t}ie corllpoll()Ilts

-..rtrrselves. А direct cortclusion tls to thc stгuсturе
: tlLe stars, distгibutiiorr of пrasscls alcirrg tht: r,ir<lius,

-__fегсrrtiаl rotation, etc call Ье dralvri ott tlrc: birsis оf
. letailecl arralysis of evoltltiorrtrгy alteratioris оГ lhe
: :lits of llre corrrporrerrts. It seems ргоЬаЬiе t}rat tlrc

-: ld1, of Ьiпаrу stагs with gгсltlt оrЬit eclcentricitiеs,
. ц,hiсjr tlre dynarrrical iritcractiolt c:ltatrges clr:pcrrcl-

._: on the position of t}re compollelits irt orbit, r:trrt

: -,r,icle irпрогtапt iriforrrration abclut the па,trtге of
, ,lutionary ргосеssеs that аrе cariscd lэ1, thcэ rnulti-
,:r,itу of а stаг.

_\morrg the пrultiрlе stars .11 Dга is ari tlutstarrciirtg
:lгeserttative lэccause of its great cccerrtricit1,. Tlttl

- :tclll orbit }ras eccentricitv е : 0.9754 wirich is the
_..,:ltest of all the known ecceritгicitics (Trlkovinirr,
,Jj). The orbit ресuliагitу lras агоusесl coltsicler-
_е irrterest irr studying this birrary system. Besides,

. _ Dга is а componellt of the visrral lririary ADS 11061
:.ic]r is the fоurth hicrarclrical systeln r,ч}rеге tlrc
:ltponents А (41 Drа) aIrd В (40 Drа) аrе sресtгil1
:.агiеs with two systeп]s of lirtcs.

Tlre sресkiе-iпtеrfегопrеtrу techrriclue is c:tlptible
- lesolving 41 Drа, which makes it possillle to rе-

- .!- essentiaily, tlre раrаIпеtеrs of the orbit altd sys-
, :]l components. The orbitai period of the sllectral

:rrrd sller:klc:-itlterferorrtetric Ьlпаrу .11Drа is cqual tcl

3.41,17 усltrгs: tlic: 1atclst регiаstгtlп tгtrrrsitr. ц,tts оЬ-
sегr,есl irl 2001.

The trrasses of tlre cornptlnents estiпrate<l fi,опr о1l-

st:гr:atiotts аге strorrgly ciepenclent cln 1.}re сrгЬit irr-
clirratiolr irrrglrl; ftlг z : 50" i1,\,, : 1.26.11l1 aIrcl

l'I,1,11, = 1.18t\/6, lrave bccri estinrateci (Balega et, arl,,

1997а,Ь) with irrr itссuгас}, of tlб%. Tltc гifirrtlrrlc,Itt of
tlre orbit elc:trtertts 1гorn tirtэ ltrtest o}lservtLtiorrs (Таг
bles 1, 2) yields ,i = 12?2. Irr tliis сase t}te lllitsses
clrtrrlge substarrtitrll1.: ]'[zlr1o = 2.00 * 0.80,11 .- arrd
.\1д1, = 1.90 * 0.80Л,1(:-). Tlre cliscrepanc,ies ttгсl сluе tcl

thc highly uric:ertzrirr tlrbit irrсlilitrtitlrr angltl (*У. U).

At t}re пtoпrerrt of регirrstrоrr trzrtrsit, t}re sellara-
|iorr оf the cotrrpont]nts w.ts but а fi:w г:rсlii tll tltc l.,clltt-

poII(]IIts. Firr f?orn the рс:гiаstrt)п, tire cl{rt r:t t}lc t:ilttt-
poncllts hal,c: ort eac:lr ot}rer is insigrrifir:trttt irttcl Ittl.tst

8гоw as the stагs аге ;rрргоас*riпg orre irllоtirс.г. ThLr-s.

orrtl rrriglrt t-.xpec:t с:{1Ъсts of struc:tuгal аltсlгаtiсlпs tlf
tite cotrtporrtlnts апсl of t}re sy,sterrt irs а п,ltolc:. aсces-
sillle to оЬsеrчаtiопs. to арреаг:rs а гesult o{'the elt-
harrced iпtегасtiоlr betweerr tlre corrtpottertts (r,irаlrче
in t}rc shalle оf the stагs, exc:htrirge оf ttltltrrettls. ге-
flctltiori c:ffects. rttatter оutflоъ,, etc:). Ilr оrсiег to гсl,еtrl
t}tclscl sроrасliс c:ffects, it is clesirecl to stud1, tlre sl,s-
teпl l)arallleters at сliftЪrепt stagcs of orbital Iilotioli
arici at tltc: rnorrrettt of the регiаstrоп tгапsit.

2. Observations

T}ie rlгЬit of t}re sl,sterrr 41 Dга atrd the mornerrts of
рсгiаstrоrt tгaIrsit rvere detertrrinecl irr а series of оЬ-
serr.atiorrs (Tokovinitl, 1995; Balega et al., 1997a,lэ).
Агоrrпс1 the peгitrstrorr trartsit iп 2001, sрtэсtгаl irnd
speckle-irrtel"ic:rtltrrcэtric observzltiorts of tlre systcrti
wеrе саrгiесl out irt tlie Special Astгophvsical ОЬsег-
чаtоrу. T'lic r]ata of tlrc sрссtгаl observations пrаdе as
tlre systerrr lvils appгoac}rirrg thc реriаstгсlп аrе c:ol-
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М eusu"r,etrt,cэrtts th,e telrt, 1Dra
rоgг. NurrrЬег

ТаЬlе
R SiN

10.11.2000

13.11.2000 втА

14.11.2000 Zeiss(l-пr)

11,12.2000
12.12.2000
12.01.2001

07.02.2t]01
08.02.2001

CEGS

NES
},ISS

NES

о01
cl04
о05
ot}E

о01,

o0-1

о05
Z3818
Z3819

L01
()11

o{J203

о0405
оOЕ09

L09
L14

4263-.1425
.l748_4909

4.154_]616
445_1_4616
,1,150-,t616

.1550-.1860

4.150-4616
.1120-9159

4120_9 159
.1862_572t)

.1.151-,161.1

3993-.i 15 5
.+,262--|.!,25

477.1,_1938
-1686-iэ5.11
.lбЕ6-5541

15000
1500i]
15000
15000
1б000
1500t]
15000

100000
10000t)
,+0000

15000
r5000
15000
15000
-10000

-1000t]

\,{SS

200
400
400
200
250
350
2i,{)

20t)

200
25t]

250
150
150
4()0

250
250

втА
втА
втА

втА
i]TA

ТаЬlе 2: Lurпiп,оsitу cliiJerert,ca Ьеtulсеrt tlt,e rxlпl1lo-

,r"rrt, ol 41Чз

^, 
А Апr Еrгог Dilte

5450 0l,,18 *0т,03 1998.7769
6000 0.",16 +ш:05 20t]1.2713
6500 0,."38 *0],05 199,1л7129

7000 0.",44 +0,],10 200i.2713
8500 0."41 +с:1,1 2001.2713

12390 0],47 +0,],20 2000.7800
12390 0,],55 +0,],20 2001.1920
16480 0,],.16 +0],20 2000.7EOt)

21910 tл,47 +0,],10 1996.2667

lected irr Talr]e 1.

The рrосеssiпg of sрrэсtrа rvas реrfоrrtlесl п,it}r tlrtl

aid of the systems Declr20 (Galazutdirrov, 199-tr) iirl<l

NIIDAS. ТаЫе 2 preserlts thc strlесklс-itltеrfеrопtсtгу
data.

3. Раrаmеtеrs and model atmospheres
of 4]. Drа components

Tlre ачеrаgе spectrirl c:lass of tlre tъ,о ,11 Drtr rхlrrг

poneltts }ias Lleen estitrrated to Ье Ii,orri li2\' ('l'rrгori

et а}., 1992) to P/l ('Iokovirrirr, 1995; Birlega et

al., 1997а). T}re lаttег sресtга1 clirss value is tttcrгc

trustworthy arrd yielcls ап effectivc: tеrпреrаtuгtl clrlse

to 7".rr : 6200 - 6500"К fоr ,11 Drа (Straizis,
1982; Kopylov, 1958). Thc еf{Ъсtir,е tclnp(]гature
valrre found frorrr tlre соlоur irrdices (В - tl : 0.50.

U - В : -0.01) lies withilr tlre sarrre lirnits, T"l! :
6500"К (Kopylov, 1985). The 41 Dгtr cclпlpcltttltlts

have but little difIсгепсе in tlreir <llr:i,rасttlгistitl fЪа,

trrгt:s, rvlticllr tltakes it tli{fic:rrlt to clistirrguislr Lletweerr

tlrtr гсtlсliчесl гacliatiorrs fгоlrr tlre (]olllpolreltts arrcl to
clt-.tertilirrc tlte 1lаrа,tпt:tсrs of tl;rtllt clf tltcllr. 'Ilre c:s-

tittlitttls of tlic сlоггоlаti,,rt 1lгotil,,ц,itltlr llf thr-, rа-

clitrl l,clo city lnettstrгirt g c.l tlvitlcl ( Trlkovinirr, 1 99Гl ) 1clacl

tcl ;r ]urriiltosity diffc:гtэrrcc: btltn,eerr tlte ctttl1loIletrts

of t}re syst,0]lr А\' : ()'."83 aIrd tcl coltlitr iriclicles

(В - \i),,r. : 0'."'16 and (В - 1-),ll, : 0."59, Tlrese
rla,ta srtggtlst t}rtrt tlre se(,cltlcl corrrpottetrt, lrtrvilrg irlsci
ir stttallc.г trttiss. lrtttst lltl clclclleг tll;rlt t}rc fiгst orre. At
tltc slrrrie titttc, t,lrc rlilti:гсrrсr: irr l;гightntlss esti[lat(rcl
rlir:et,tll, 1i,orrr sllt:ck1<l-irttrэг{eгtllttetгit: tltlsclгvirtitllis at

cliliercrrt w:r.\.clellgtlts (13alcigti ct al., 1997;r,b) rvit,lr arr

il(:(:11гitc\I of 0'."05 yitllcls arr csserrtial11, slпаllс:г сIiffсг-

ellce 0f llte cx-ltttpillretrts (see 'lЪЫе 2),
Tlie ciiitir of ТаЬlе 2 slroll, tlrtit tlrc: lurrriпosit_v clif-

fеrс:псе of t}rc cotrrpoll(}nts at а]1 rvavcleugths is the

sattro rvitltilt tlre tTttэtlsilгt}Ii}eIIt, ()ггогs irrtd is, оп tlre
tl\(,гirgе, Дrп = 0i"126 + 0']'028. Tite trbsetlce clf sig-

rti{icarrt l,ariatltlils оf Дltr rvitlr rvarvelctlgth poillts ollt
tllai 1,1rc: t:fic:c:t.ivc: tсtttllегаt.rtге of lhc surfirc:cs of t}rt,

(jolllp()i}()Ilts пrust Ье tiеагl1, tltt: satrtrl,

Speckle-int cгterclrriett,ic, sp есtгiil trrtd аstгоrtrс:tгi с,

oilstlrr,atiorls ailcllv thc: distarrce of '11 Dга to btэ геli-

ab1l,пrc:trsrrrc:c1 ils cllltttll to'13.5tii.6 pltl (Balega et al,.

1997а), whic:h 1,iclcls fог t}re lurrrirtositics of thcl tlопl-

1lonc:trts l. : 5.60*2.10.Li;l ;rtlcl iб : 3.94*2.10l,;
The valrres of thc: lttrrrirtositl, :lпс1 of tlio еfiЪсtiче tc]llI,

I)t]rаtuге rviiiclr, irt tl first trpprclxirrtation, call 1lс clott-

sidсrесl tc-r llc tht-, sirrrre fоr botlr t:сlllrllопеlltsл 7. 1; -
6500'К, pcгrrrit tire гаtlii to Ье estilntrted:

lg(Д/1?l,) : 0.5 ig(liio) * 2 \g(Т lT1:),

wliiclr yielrls Лд. : 1.9-Ri;; alrci Лд5 - 1.6116;.

Gil,err t}re lllitsses о1 the c:tlrtrponents iln(l tlie rtldi-.

rэbttriri tlre gгal itv acceleraticrrt at ttrc surfаtlеs of tli,
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,,,,,}riclr, irr coniurrctlt)n wit}r the effectir.e terrrperatuгcs,
]lrirkes it possible to construct model atnrosplier()s of
-}lt: сoutporrertts.

Tlre model irtmosplieres of the 41 Dra conrpotrclnts
,,,,,L]rе caiculated Ьу inteгpolzrtiort fгоrrt 7"1; alrcl 19c
lsillg the griсl of t}re l(urircz (199.1) blarr}retecl rnod-
is fЬr t}re solar clrcэrnicai collr])osition. 'Г}rеti, cltlt-

:,lo1,ing the ргоgгаrrrmе Szr,шi1 trrodified fсlr tlre 1-lго-

-lаrrlп}е KONTUR (Lc:irslrin, Topils}ral.a, i985), thc
-lLсгgу distrihrtiorr irr tlic corrtitluous sресtгulп Яi
,:rd 1{! was coпiptltccl. Tlie thеоrеtiсаl clistributioll

,,,, iis colllpaгed rvit}i tlre оЬsсгrц:d distribution avall-
.:l1с: irr 1,lre catalogue of K}r;rritorrciv et al. (1988) (c:at-

,. lgue III/202 of StrаsЬоuгg Сспtrе of Astгrlntltrrit:al
--]attl).

Thc clistгibution is 1lrcscrrtccl irr thc. cata]oguc) ill
..егgу ttnits at the bourrdar1, of tlrtэ Etrrtlt's tittttt.l-

t litегсl. The с:пеrgу flux fгопr 41 Drir is сгс:titс:сl l-lr, the
.-,-l: ltlnrirrosity of thtэ cclrlr1lonents Air turcl All lotlatetj
, а (Iistal}(:(] d frclln tlrc Еtlгtlr. Scl, rve ctirt rчгitс:

Ед . ,12 = tIi .Пi,, * Н! ll1,,.

. ,ttt rvhicll

дд = (пi,./rl)'(нх + Hi (лдь/дд.)2),

:_еге 11i alrcl t1! аrе fltrxes fi,orrr а urrit srtгftrctl of
,, согrеsропсlittg c:cltrtpotietits. Usirrg t}trlse c:xpres-

-- ilb illld ttre l'аluc:s of tlrtl tlreoretit:a.l Iltrxes, це с()п1-

.:ild а few variartts оf illrrпrirratiolrs c:reirtc.cl Ь1, tlre
:lLропспts of .11 Dra at tlre lэortn<larv of thc Еirгt,tr's

-]llоsphel:e. Thc clbserl.ed гadiartion is ln gclot1 аgгее-
..,,ltt п,itlt tirat corrrputed Ьу, tlrc foгrnrtlir fbr Ед {Ьг
. , colr}ponents lvitlr tire рtlrапlеtеrs 7;}i : 6500ОК,
_.], - 6500ОК, 189,\л:3.48. lg9r\b: -1.11, 11,1a -
,Л.-1aird Лдь = 1.6Д9 and d = 43.5 рс (Fi8. 1). At

,..- sallle tirttc, а flatter slope of tlrc оЬsс:rr,еd Paslrerl
._ i Ваlrпег ccltttirrua,, tts соlllрtlгс,(l to tlre tlreoгetic:al.

.lLiгсs lorver tеlrtреrаl,rrгеs cif ttre c:otrrp<lrrerrts. Ноч,-
,-i, tlre Ваlrriег ciiscorrtirrrritv virlue irt tlic: obst:rvtlcl

..t:1,lhrtion is characteгisticl of tеlIIрегаtuгсs lriglrог
, ,:r 6500".

-\1l i],ttclllpt lras Ьесп rrrarcle to atttrirr tlre best fit of
.,lЬsс:гr,еd irrrd l}rr:orc:tic:a1 tltrergy tlistгibrrtirlrr. \\,1:

.,.,, cotrrputed sеr,с:гtil versiorrs of пеt distгibutiorrs
. ,_jrtcled Ьу the tъ,о cotrrponents wltli tho ])ilrilпretel,ý

:r,tttecl irl ТаЬlе 3, providcci tlrat t}re Iutttitrusitv
.' ::re fiгst апсl secorttl colnpollс.llts r:otrst:rl,ecl: io :' ,L,:,: arrd ,Lб = 3.94trc._l.

Ilr Fig. 2 is s]roц,tt а tlotnllttrisclll of thc ollsc:гr,tlcl
: tlreoretical tlistгillutiolrs fоr t}te ctltnpotrcttts:

, - 1,}}:6000"К, 189,\о:3.84, Д,rл:2.21Л1.1,
- q}} = 6000ОК, 1g9дь : 3.97. 1?дь : 1.841lc),

liегс tlie fit is even Ьеtt,t:г tlrarr fЬг the higtrег terrr-

l)еl,аtuго; lrolvtlvclг, 1lotlr t}to Вirlпitiг jrrпrp irrrd t.lrtl

1lгоfilеs arrd lrуdгоgсir line irrtc:lrsitics оЬsс:гчtlrl 1rr tlrt:
-11 Dга spectl,lll}i (jallnot Ьс tlсsс:гiЫ:tl tll, rrroclc:ls witlr
T,,f f { 6500'К.

Tltcl ollscгr.t:d lirtrrirrosity of t}rc: sy,stent cirtt Ье rср-
гсsепtеd rr,c:ll oltoug}i Ьу tire total theol,etical lurtiitros-
it,y of thc cotrt1lottettts, if t}rc: fbllorr,ilrg parirlllctel,s агс
takc,tl:
(:()ulpolr(]Ilt _ra - 7,]\i} : 6500ОК, 1g 9,rл : 3.99 + 4.19,, (JJ
fiд^ : 1.87Лl:l, ,1.1,1о : 1.26 + 2.00i11.,,
c()lllpoliclll АL,-4+? :6500ОК, 1g-9дь = 4.08+.1.11,
1tдц - 1.57Л1.1, /l./д1, = 1.i8+1.90l'l1(;]1with а syst()пl
distarrc:c оГ .13.5 

1lс:.
'Гhс txlr,гec:tlress of tlre choictl of раrапi<ltеr,s is t:tltt-

fi гrrrеd iilso Ь}, sllс:с:ltlсrirrtеt,{Ъгоlпеtriс lllcilsltl'elllellts
rlf tlrc di{lЪгеtrсе itr lurlritrosity of thc: ctltnpoIleIIts at
rliffёrеrrl rvavelen€}tlrs, ТаЬ]е 4 pгescrrts tlrr: оЬsегr.есl
vtrluc:s tlf АigДд : lg(Дi/Д!) arlcl tlrtl thеогеtiс:аl
vlrlues tlf l8(Дi/Д!) cortipltted fЬr tlre rltocicl trttrro-
s1lltc:res о1 th(r collr})tlttcltts trt clifIererrt wavelcltgths.
1ilrtl t,еrrrреrаtuгеs (c:quirl {ог а :rrrtl Ь) arrd the algo-
ritlrrrls <lf itcceleгirtiorr clf gгtrvitv (clifГcrerrt for ti апс1

Ь) аrс irrcllt;ateti iп lэгac:kets.
'Гhсl tetttpt:гtrl,ttrtls :rtrtl lg с of the cclrtt1lortcrrts fЬг

t,ht: гаrlii :tпсl ttlasses fiolrr ТаЫс 3 аrгt, irldlt:atecl in
llracltcts iп lil}lje -1 fоr t}re t}reorcticil1 tttoclels. Sitlc:cl
tirc: aclcttritcy оf tlifiererrtial spcc:kle-itttcl,ftlгtlttretrit:
lIlcasul,c,IllcIIts is cr;rrsitleгt}ll11l }11glr,.r, tirarr tlrat, clf tlrc,l

abstlItricl flux ttrc:asLiг(,lIlclIt,s Ьltrсlс:пеd. irr adclitit;rr.
ц,ith itiatl<:ttгirсies of гecltrt:tiorr {'оr tlrc atrttrlsJlltt:г<l, it
cait Ье asstrttttэt1 that thc: sct:tlrrcl veгsicltr of t}rc t}lccl-
гetit:trl tla.lcultrticlrrs r0I)гсsеIlt a(l()quatel\,. eIrouglr tlre
1ltrгаltlеtеrs of -11 Dга corrtpoltents. Hclrтevt:г. it sholrlci
Ье rrtltetl tirirt tlre ргесislоrr of оЬsсгr.zrtiilпs is itlst-Llfi-
cliertt tcl o1lt uritr.lrrlrlgtttlusiy fЬr а rrroclc] sitlc:t, tlrtl clat;t
оl,сг all tlte чtlгsiсltts arc t:otlsistcltrt lvith clilstlгr,lrtiuirs
lvit}ritr t.}te с:t,l,сlгs.

At the sttпtc t,irttcl rrkl ltave to taki. iLcc:oullt of tltc
ciгt:tttnst:lnctl tlra,t tlrtl systtltn 41 Drzr IIli1\, })l.)ssсs_ч il
tlritttlltll, tif 1lесrrli;rгitit:s гсl:rl,еtl to tlre 1leculi:Lt,r, clillr-
gated tlгЬit. It is pclssillle tlrirt tlrсге exists intc:гstelIar,
Ir}.,ittcг itr tlte systcrrt r,r,ltic:lr <ltur tгartslbгrtt tht: sItcllt-
ц,аr,е гаrlitrtlоп into tltc 1ottg-ri,avc: r:rdiation апd lcacl
to dratrgcs irr tlrt: skllle of t}re Вtrlrпег alld Pilsllcll
r:llTttittttttttt sрt]сtга. Tlrc Ва,hrtеr jrrrrrp irr tlrr: oLlserr.ed
sресtrllпl is at tr vtrгiапllсl rvith the lolv ltltrrllel,trture.
Тhс tt:tlrрсlrаttrгс frопr the jrrlrrp tnust Ье higlrсг tlrarr
6500' к. T}te l,aluc: оf ttro Btilttreг cliscoTrtinrrit}. is
possibl1. гсlаtr:с.l tci the trbгrrpt гisс оГ irrtersteliaг lrrat-
tсг allsrlгptitltt iп tlie s},steIII fоr tire гtrdiittlorr rvitlr
,\ < 3647 ;\.

4. Hydrogen lines
}Iчсlгоgеlr linc:s аrе onc: оf tlrtl rriost sc:nsitir.,e iIr<lica-
tогs of рагапI()t(]гs оf tr поrrпrr1 stаr. The eclrrivalcnt:, r,
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Figurе |: Тhе оЬsеruеd eTlergy di,stribu,t,iort, ,iп, th,rз corttinurlll; slлесtrurтt of |1Dга (dots) at tlrc leuel of tlt,e

Earth's atmclsphere lgД1 (пrW.m-2.сm-1' urs theoгet,ical саlсulаtiоrъs. Th,e solitl liп,е is the tota,l ratli,atiгlrt

of the tuо соrпропепts. Lort,g dash,es r:оrп4лоrъеrtt rat]iaLiort, ulithT"11= 6500'ff, 1gg = 3.98, R = 1.90llo.
Shоrt dashes сопlцлотt,епt radiation u,ith,T,,17 = 6500О1{, 189 = r1.1t, Л = 1.60Ло. Д distartce to the. sysl,eп-l

isd=13.5pc.
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Table 3: Дtmоsрhеrе уlаr,аm,еtеrs ot' the с:о,пtуlоrt,епts Аа arld ДЬ

h,I lл[о
1.26 2.00

widths and the рrоfilеs of hуdгоgеп lines аrе сгuсiаllу
dependent orr effective tеmрегаturе and gravity ассе1-

еrаtiоп variations оп the stаr's suгfасе. Thirt is wlry,
the determination of these раrаmеtеrs fог most of the
stars witlr the поrmаl sоlаr сhецriсаl com1losition is

!"I lЛ|Ia)
1.18 1.90

done ori t}re birsis of alralysis of hl,drogerr 1ines. То
deterrrrine t}re ;rtrnosplrere I)агаIlIеtегs of tlre 41 Drа
cotnponcrrts, tlre lincs Но, Н,з, Н" and Нб аrе used
irr the preserlt p:rpel,. T}re stuclv of ttrc systern ].irrcar,

spectrulrl is impeciecl Ьу t}re Ibct tliat the 41 Drа сош-

6500 1.87 3.99 4.19 6500 1.57 ,1.11 1.32
6300 1.99 3.93 4.13 6300 1.67 4.05 4.26
6000 2.21 3.84 4.07 6000 1.84 3.97 4.2t

4000 7000 в000

L
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- 3.в

- 4,2

. :]i_i have пеаrlу the same Sресtrа. Ihat is w}ry,
-rltгihrtiоп of one of tlie coпrportents to tlre net

-:,utli cannot Ье tleglected cverr in а first арргохi-
,, :,. _\t diffeгerrt пtomertts of tirne the shifts of tlre
,._.trl-uр Spectra аrе different, which results {iorrr
_:,эrtа1 moticin. T}ris ciгcurrrstance shoulcl a]st-r lэе, ._ llrto account in tlre alralYsis. Неге We аrе strrcly-

- '-.t hl,drоgеп iines frоrп t}re spectra obtained irr
_ Dсс:еmЬег, rb,hen the rаdiаi velocity tliffеrспсе of

:ttponentS was 8 -10 kпr/s, arrd in 2001 Jаtruаг1-

Ft:}эгttаrу, rvhert tlris difГегепсе аррrоасhесl 18 km/s.
'Ilre etluil,trlent widths alld tire сспtrаi depttrs of tire
}rydгogc:rr lirres fгопr t}rc sрес:tга пientiorreci аге listerl
iп ТЪЫе 5.

Arrtrlogorrs varlues 1Ьг the пlоdсls witlt раr.аmеtегs
close to tlrc titтnсrsplitlre paratrreters of tlre systeпi
compollerrts аге c:oliec:tecl irr ТаЬ]е 6. Tlre calculatiorrs
rчеrе рtэгi'огlпеd fог the c:orresportding пiodels Ьу tlre
рrо8гапlп}е BALN,IER with the раr,апrеtегs of lryciro-
gerr lirre Ыoaderrirrg colrtprrted Ьу Vidal et al. (1969).

Ео
с!

Е

= 
-4

Е
д

ш
_9

5000

WaveIength,

, -.гс 2: Tlrc sarrle o,s,iп, Fi,g. 1. Long r],ashes соrrцлоrlепt rail,itl,t1ort, mitlt Тr71
= 2.19/?6;. Sh,ort r],ashes с()lпро,пеrlt rаt]iаt,iоrt lllith, 1'"11 = 6{J00.1(, 1g.q =-- ||1(,,е to thе sllsteпt ,i,s d = 44.Гl llc:.

6000

о
А

: 6000о1{, 1gg : 3.85.
.1.08, Л * 1.61Дr.-.,. 7/ze

' ' - _1: Lurпi,rlosity differe,rlc,e (Аtgлд/ о! tlt'e corrtpollLэrlls ollserllc:cl irt, Jl Dга alld tlt,eo'eL,ical rl,1JJeгe-tLc:c: t'ol,- |s ,aith diJJеrепt раrшпеtеrs of the atпlosylh,e,es of the coпtylclrlerlts

(6500]3.99,1.11) (6500,4.19,4.з2) (6з00,3.93,4.05) (6300,4.13,4.26) (600о.3.Е_1.,з.9;
U17+ 9.154 0.171 ..i;u-r0 0.192*0.012 0.148 0.|72 0,15.1 0.170 U,l;U

- -ltj 0.184*0.020 0.i47 0.170 0.153 0.1б8 0.151
- _tL.t 0.152+0.020 0.|17 0.169 0.152 0.167 0 153-,r._] 0.176*0.040 0.1.17 0.159 0.157 0.166 0.1,з: .| 0.1б4:L0.056 0.14Е 0.165 0.152 0.163 0.153

- -.lU 0.204:t0.08t] ()л150 0.161 0.152 0.163 0,155
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ТаЬlе 5: Еquiuаlеп,t toi,r]tlls Оr-^, mА) о,п,d resi,фL"al i,пtensities (rs) iп tlte ctll,tres of ltydrogeп l,irles i,lt, tlrc sylec:tra

of /,1 Dl,a
Date

7'^

Н5н"гl,]но
I4'rr\14'.rr^W'l?'^Wx

10.11.2000
13.11.2000
1.1.11.2000 5065.,1

5070.8
12.01.2001

5117.,,1 0,182
5120.4 0.1Гэ7

4931.2 0,175

0.1Е0
0.183

5050,6 0,149 5100.0 0.178 5122.0 0.236

Table 6: Equillalertt udcltlп (I,\'s, mА) artd resid,ual irttert,sitirэs (r7) ill the сеrftгеs of h,ydroylert l,irles fоr tlle

rпоdсl аtпt,оsрh,еrеs ,ttlith ршttпt,еtеrs close to t]t,ose of th,e 41Drrt cortt,port,ertts

Т"77"К 1g g IIо FI,з Н^/ Нб

lГд r) I,{-.\ ?,^ i,Ii.r ?') I"l'.r ?'tr

Аа
6750 4.05
6500 3.98
6500 .1.19

6300 3.93
6300 "tr.13

6000 3.85
Аь

6750 .1.18

6500 4.11
6500 4.32
6300 4.05
6300 1.26
6000 3.97

Aa*Alэ
6500 3.98
6500 4.11
6500 .1.19

6500 4,32

Comparisorr of the оЬsеrr,еd line cquivalerrt rviclttrs

with tlieoretical calculatioris shows the рагаrпеtсгs of
the system corrponertts to Ье siпrilаг to tlrose cltosert
frоm the еl}егgу distгibutioir in tlie spectrunr. \\'е 1hil,

hor.vever, to fit completely t}re оЬsегvсd hчсlг<lgеп lirre
profiles with the tlreсlгetical ones. Tlre observed lirrr:

equivalent rMidths mау possibly Ье distortc:d Ьу еrгоrs
in plotting t}re continuous ýресtrum lvlrose locatiort
on small portions of eclrelle spectrii is fоuпс1 witlr ari
ассurасу of 0.01,0.02, rvhicir catr ргосluсе arr еr,rс-ir of
t1000пlА iп tlre ргt:sеIlсс of extended to 5 А u,ilrgs

of hуdrоgеп llrres. Соmрагisоп of thc ргоfilеs catl Ье
rTrade wit}r higlreг confidence" Fig. 3 exlribits а corrt-

parison of tlre net sресtrа (Aa+ALl) rvith the оtэsеrr,еd

сопtоurs. Тhе surnпration of the рrоfilеs rvas dorre Ьу
the рrоgrаrrlпiо developed on оuг orvn, lv}iich trllol,u,eci

fог the shift of spectra due to the difference in гаdiаl
velocities arrd in lurninosities of tlre corrrponents.

The thеогеtiсаl profiles герrеsеrrt tlre оЬsегчtld

cltles r,vitlt srrfficicrlt assllгalrce ечс:rуrчhеге but fог t}re

line сеtitгtls (+0.1А), rvhich rrray Ье irssociatcd with
takirlg itrirdecluate ac:courtt of absoгptiorr iп tlre up-
peгIlrost atrrtosplreгic layers.

5" Conclusions

T}le rvhole srlt of available obseгvations of ttre Ьiпаr1,
systctrt 41 Drа, iraviirg t}re 1ines of bclth colnpolrel]ts
irr tlre sllectrum, is dеsсгillеd tэy the follorving раrаIп-
eterS:
сotTtponent Дu - 4]'ri : 6500ОК, i89до : 3.99.

Ii;\a : 1.В7Л..),
corriponerrt АЬ - Фi : 6500ОК, l89дr, = 4.11.

fi,\ь : 1.61/?6.
Nel,eгt}reless, all tire particularities of the radia-

tion fluх frоrп t}ic, systeni carrnot Ье explarirrtlcl rvithirr
tlre statiorraгy two-conrp(lnerrt 1latteгrr. Fiгst of all the

uricertaittties агс connectetl ц,ith the discrellatlcics itr

5426 0.255 6056
4789 0.281 5179
4915 0.2в2 5239
4166 0.291 4з69
1242 0.293 4368
3.18{1 0.301 35.11

55з0 0.254 6109
,1848 0.283 5189
4719 0.296 4964
4169 0.294 4326
4081 0.305 1172
3408 0.309 3424

4768 0.340 5181

.1838 0.344 5135

0.208 6240
0.204 5317
0.20.1 5309
t].20B .1478

0.209 4.128

0.210 3589

0.209 6256
0.205 5289
0.212 507,2

0.210 4417
0.218 .1237

0.218 3483

0.229 5260

0.233 5210

0.178 6456 0.167
0.17_1 5519 0.165
0.175 543.1 0.167
0.179 4б16 0.1т2
0.257 .1567 0.256
0.183 3705 0.179

0.233 6.175 0.226
0.175 5478 0.167
0.184 5233 0.177
t].182 4551 0.175
0.191 1373 0.186
0.19i 3585 0.187

0,206 5.1В0 0.197

0.210 5425 0.203
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flguге 3: Th,e obsc:rlled ylrofiles (dashes) ot ltyrlrogert, l,irles urs tlt,e l,otrll theoretir:al ,рrсlfilеs of tlrc tulo соrrцлоlLс:rtt,э.

Н,. (14.11,2000 - Z,9818),Hp (10.11.2а00 - o0l),I7^, (12.01.2001 - о()/105), Н5 (12.01.2а01 -rl[)2aJ1, TlL,,

:\eoretical profiles uеrе calcu,lated for tlt,e ulrnpclrlertts uithT"I! :6500"К, 189 = 3.98, ап,d Т,,11 : б']Uu'lr.
-:.g=4.11. Tltecoпlponeпtlumjltюs,ityraticlisL5fL":().7.Thedi,lJererlceclf thесоrпулоrt,r:п,tгu,с]irLllеlос:ltLе.у

.':,г tlte sцlectra obtairted irl 2000 -, 8 klп,/s, lоr those ohtairler], i,rl 2001 18 km/s.

0.4

i }lr,l

i,itlr
ilp-

.аl\,
:ilt S

,111l-

99.

11.

.iia-
: ilirr
i lic

-. itt

ile hуdгоgеп line intensities, рrоfilеs and епегgr. tlis-
,:ltэution in the rеgiоп 3700 8000 А, {iorrr hl,drogerr
_-lles the ternperature rrrust Ье above 6500' К, fгопr
:lе sресtгum slope it пrust Ье lоwеr. Besides, similаг
,lsсrерапсiеs exist aiso fог the Ваlrпег cliscorrtinrrity
::е r,alue of wlricli is с:hагаtltеristlс of effective tetrt-

- .l,iltures higlrеr tharr б500' К. wlrегсэаs t}re slopes of
:lс, Ваlmеr and Pashen jurrrps dernarrcl 1олчег tеmрег-

.:iuIes. Possibly tlrese discгeparrcies сап Ье elilnirlattlcl
,. adding absorbing arrd reeпrittittg пrzrttег to t]re

:1,,qt€Iп. The ргоЬIеrll of tlre vaгiatiotis геlаtесl to tlre
:,lэital rnotion, whic}r rnust exist irr 41 Drа, is ttl Ьс

. ,1r,ed. The suggestion made Ьу Balega et а1. (1997а)
rllсегпiпg tire variatiotrs of Iuпiirtosity сlillегепсе Ье-

,,,,,сеп the systeпr components frorrr 0."2 to 0]'3 at
, 6050 А сап sеrче as in<lircct evic.lence for tltеiг i:х-

. : i еIlС€.
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