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THE Hell S4IIA VELOCITY CURVE OF THE WOLF-RAYET ECLIPSING SYSTEM 
HD 214419 

SUNLTRA OIRIDHAR 

ABSTRACT 

A velDOI1y gurva or aho Woll Rlyet et.hp'ung 1.,.ltom HD 21441q II Dbllllnid hom mld.urea on pu.maliO 
.plclrll or 11'It. Hl.11 El411 8n11-..lolI lute rhe ah .. po 01 Ihi veiDaII.,. curve III unhko lh,. obl.lnod lor Hell 4r..BS 1 h • 
• ml •• ~an IllY Uhlbtl8 .ome ph •• depencJenl changes 

Kay Ward. Walr-RI\'(II .11In. - ec: hpalllU blll.ry-VIIloclly c..urve 

1 Inti oductlon 

Mclaughlrn end Hlltnel (1941) discovered the 
.tar to be " spectroscopIc ulnary The eclipsing 
nalura W8~ found by G"pos~hklll (1944) and II WdS 
further &Iudlod by Hlltnar (1944) A loc.onlveloclty 
Gurve of this syslem Ira, boen mra&ured for the N IV 
4068 line dnd Hell 4&86 by Dappu end VlswanetUldm 
(1977) Photoeloclrlc obborvotlons were fll,1 made 
by Hittner (1960) 81 wavalongths of &300 \ ond 
3660 \ 1 IIltnar al&o derrvad d monochlomatlc light 
curve for the Ha II 4686 line Bappu dnd Slnvhdl 
(1969) havs dellvadalmllor light ~urvee fOI He II 6411 
end 4860 uy the technlquaa of IOterference frllel 
pholometry In thiS paper, the velocity curve of Ihls 
syetem II dellved for lie II 6411, nnd Ihe orblllli Pdr"­
metere calculalod Phase dapendamlent ~hangas rn 
the proflla of Hell 5411 are alho studied lhe aim of 
thiS Investrgatlon 1& 10 ~omPdre Ih. velOCity curve 
lind olhel upect. of the He II b411 IIno wllh slmllal 
cheraote"etroB studied fOI He II 4686 and N IV 4068A 

2 The Observatlona 

The epectrogram useu rn Ihls onalY8le were 
oblllined In 1961-62 by Dr 80ppu With the 8111gle 
pllim glllllB epe.clrograph on the Mount Wilion 60-
lOch reflector The epectre have a disperSion of 
leo! 10m-I at 6600.\ Tha ladlal velocltlee measured 
for the eml8SIon hne Hell 6411 es well as the vlolat 
absorption edge, whanaver lean, are given In Table 
1. The phalBl are oalculated on the bealS of the 
photoelectrro pallod end epoch of pllmery minimum 
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11& glvDn by 1IIltnar (1960) lhe VplOLlty curve 
provides a valu u of K of 230 ~In. I with Iho bYBlemlL 
vaiOl"IIY a~ 176 km b I I he H' conillcily derived I~ 
096 The 110 II b411 Ilno, thus doeb nol eXhlbl1 the 

occantrlclty ,hown uy til<' velorlly, urvo of He II 
4686 Tha uc' entm.lly " Llo,or to thdt ,hown by 
N IV 1\068 Tholo ero. hOWOVPl, SO/TII' major <Ill. 
la.onc88 UOlW081l tho velo, Ity rurva. of 4051l land 
6411 \ Ono IJlIII' Ipnl d'PO' I " of , oU"a Iho vdlua 
at K A p.IIII,,1 Lontllbutloll tu Ihe dlflolam a Ldn bu 
olCplBlnod lJy Iho fact th,'1 " VIOIOI db~OIPIIO" Nlga" 
vlslblo lor 11411 \ for d qood POlllu" of the pOllod 
whlla II ... Ibsllnt for 405B \ FI'llilO 1 Ib a pial of 
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FlO 1 Uppal t.urvU 1&lho veloollY "UNO of 110 21«'" hom 
HD II b41 \ I HladllUlu .. rOIHo'lonl oml'llDn and upon 11rc..lfIIl th. 
Yrolo •• b.orplloJl IIJllQa I n'Nor 0110 II. lhu voloc.llY "Urn 01 

1'101144 \0 hUIlI NIV 40LB nbl,unoLllly n81~pU Dnd V"WllUldhBm 
(tOil) 

Iho IWO voloclty curve~ 1he mObt bUlking feature 
Is Iho dlffel 91lCe In vulueb of the ,"IlXlb AlBa plottad 
11'1 thla curva oro the a["olpIiOn edqe velocilies of 
6411 J.. which drB observable In tllO vlLrnlty of the 
two IIlollgallon~, whon the valulil of velOCity ore 
largeBt, both of IlJproac.h dnd of 10ceBBIon A 
cu nOll8 aspoet II Ihe facl thot, the moBI neOdlive of 
the 641' violet· absorption odga velOCity valuas, ele 
,till more pOlltlVe thdll the veloCltlBe exhibited It tha 
Bome phdlO' by tha N IV enllbllon lIne 406BA 11I1B 
,howa Ihol the y ·aXII a8 determlnod for 6411 A must 
hove on rntrlllsically more posItive value then that of 
40681... and la a oillar indication that the rag Ion of 

186 

emlOBlon of tho 6411 \ lme has dynlmlcal chlrlcten. 
'tiCS <IIff~ronl from the r oglon thlt conlrrbutea to 
mo&t of the 40&8,1 radiation The sInkmg drfference 
rn value of eccentricity between tn. MIl J.. Br d 
4886 I velocity rurves cln be Bkplalned by rnvoklrq 
pecuhar fluorB8Cance phenomena In tho IIXQllition of 
4686 I, In rlrtaln reglona, Ihat become VISible dl 
bome phase, and whlQh d'lturb the appBlran<:e of 
thp normal He II velOCity curve PosBlblB support for 
thlB conJuncturB comes elso from a study of the 

mono~hlomatlc light Curves of Hiltner (1960) and of 
BdPpU dnd Srnvhdl (1969) which show thB Ilmllo"ty 
In tha abnormal bahevlou. of the Bml8Blon Ime Intan 
Iity On~e agsin It bacomee obVIOUS thst mono. 
chromatiC hght curvea obtained In 406BA from the 
N IV line would be of the greeteat rntBrest 

Tibl. 2 Orbltll '(lImant, oblBlIltd hom dln,"nt hna 
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3, Phs88 dependent ohanga In the hna profile 
of Ha 116411 

Figura 2 shows a Bat of proflle8 of thB Bml8"on 
/lne 6411 A rpOOLed to tha intensity of tha continuum 
Nair phasB~ clOBe to tho pllmary minimUm, the lin. 
proflla hal a aymmetrrcal appBarBnce Similar to 
whet has basn found by Beppu and Vilwanelllam 
(1977), for mamboll of the Plckellng sella. In thl 
blue roglon of the spectrum bBtween phssal 024 
dnd 2b6, not OIlIY are the centrol rntensltl81 reduoed 
~on8Iderably, bot on dlymmBtry towlrds longar 
wavelangth IS cBused by the absorption effects on 
tha Violet edge The profllas at the secondary 
m,"lmum corrupondlng to the phela when the Wolf. 
Rayet star acllpses tha compenron slso ehow. 
enhdncBd lntenll\y In 6411 A, Ind very Boon attar 
thera II the effact of VIolet eblorpllon thBl producII 
an alymmetry In tha OVII ell profile Whlll th .. a 
prolrlaB have not bean correctad for acl/pla efflOtl 
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,n the continuum, It la aUIl ObviOUS that the IntensitY 
of the line Is conslder.bly more enhancad, at tlmas 
of P'IITl8ry minimum and lecondery mlnrmum, than 
they are at phas911 oUtside thue two POints of con­
Junotlon. Thle flndrng provides qualitative support 
to the photoaillotlio reaulls of Sappu and Srnvhal 
(1969) 

DlaoUHlon 

Thla rnvestlgetlon waa undartaken 10 a Ie arch lor 
dl181mrlalllle8, If eny, In the performance of the 
helium lines, both es regards velocity and '"tanlll'(. 
It la ssen that the veloolty curve obtained, evil! 
though the resulta are based on low dllpeIJron 



VeloCIiV CUrY8 of thl Wall Rayllt EcllpilRO I'V'Itlm le7 

nllterlal. 18 sufficient to demonstrate the fact that 
he velocity of 6411 A 18 different from that seen for 
~B86! This ~oncluBlon est8bhshe~ the need to 
loatulate en anomalous behavioul of 46861.. This 
sault emergas prinCipally from the fact that the 
.hapes of the velocity curves ere dissimilar However. 
lhotometrlcelly. the monochlomatlc light curves of 
hese two Ilnas show some degree of simiiallty. and 
lence we need to postulate that tha hallum emls~lon 
n thiS system comes flam d I eglon which differs from 
hat wh Ich producas mo~t of the N IV 4058 \ radiation 
)ne can thel afore herdly exaggerdto the nead for d 

::omprahenslva monochromau( study of thiS system. 
In the light of savaral IInas 
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