Kodaikanal Obs Bulf Ser A (1978) 2, [164-167

THE Hell 54112 VELOCITY CURVE OF THE WOLF-RAYET ECLIPSING SYSTEM
HD 214419

SUNLTRA GIRIDHAR

ARATRACT

A velooity gurva of the Woll Rayet stlipung systom HD 214419 1 oblainad Irom maasurss on prismatie
speatra of the Hell 6411 enuamon ine  [ha shepo of the velooily gurve 1e unlike that obtained for Hell 46B8  The

amivsion line axhibite some phaas dependent changes

Koy Words  Woll-Rayot stars - & hipaing binaiy—volocily curve

1 Intioduction Tables 1 Radlal Valogiioa of He Il b414
Mclaughlin end Hiltne1 (1941) diacovered the ) Phass " Ve T Va
star to he e spectroscopic binary The eclipsing  y4 (days) km s | km s

nature was found by Gaposchkin {1944) and 1t was -

further studied by Hiltner (1844) A 1ocent velocity 1 0024 | 88
aurve of thia system has bosi measurad for the N IV ? 0102 118
4068 hne and He Il 4688 by Bappu and Viswanadliam 3 0 138 48
(1877) Photoslocuic obsorvations wers firstmade  * 0 142 1118
by Hitnor (1960) at wavslengths of b300\ and : 31232 II :g;
3660\ lhltnher also derived a monochiomatic light ] 0203 | 138

curva for the He || 46868 hne Beppu and Sinvhal 8 0 287 16 280 0

{1869) have derived eimilar light curves for He || 6411 g 0327 10 238 0

and 4860 by the techniques of intarference fifial 10 0370 64 2420
photometry In thia paper, the velocity curve of this 1! 0381 o1

gystem s derivad for lla || 6411, andthe orbital pdra- :: gm ;: 220 0
meters calculated Phese dependandsnt changes in 4, 068 . 78
the profile of He Il 6411 are also atudied Thaam of g 0622 430
this vestigation 1 {6 compdre the velecity curve 18 v 700 {38
and olhe) Bspects of the He Il b411 ino with similar :; g::“ I 12‘;72

.1

cheracteristice studied foir He 1l 4888and N 1V 4068 19 0 Bbd | 2688

20 0 824 | 364 1800

2 The Observations 21 0 990 | 372 F1000

The spectrogram used in (his analysis were ::. 12; ; : 33:: i1180
obtamed In 1961-62 by Dr Bappu wnh the single 4 1318 | 371
priem gless speclrograph on the Mount Wiison 60- B 1 808 | 182
inch reflector The spsctra have a dispersion of 28 1 Beo | 18b
1604 mm~! at 66008 The 1adial velocities measured 27 184 4 148

for the emission line Hell 56411 as well es the violt ——— — — —-
absorption edge, whenever seen, are given In Tabie

1. The phases are ocalculated on the basis of the Ve Velouty for the centre of amission line
photoelectrio period and epoch of primary minimum  Va* Valoolty for the centra of shacrption edge



Valouity curva of the Wall-Raygt Elipsing syatem

as givan by thltner (1960) The velouity curve
provides avaluo of K of 230 kins ! with tlie systamic
velocily 83 176 kms ! lhe vtcontiicity derived 15
086 The lla Il 5411 ino, thus does not exhibil the
occentricity shown by the velocily curve of He Il
4688 The vccentricily 15 Llosor 1o that shown by
M IV 4068 Thote are, howovet, some major dif-
leronces bolwesn the velocily curves of 4058% and
64115 One princpal aspuct 1s of Course tho value
of X A paitial vontrbution tu the diffarencs can bo
explainod by the fact that a violet absoipuon edge 1y
vigiblo {or 4118 for u good portion of the poilod
winle it 1s ubsant for 4068\  Figura 1 15 a plol of
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Flg 1 VUppsr vurvo 18 tho velooity curve of 11D 214419 fiom
Ho IV b411 [illad circlos roprossut omiseion and opan ¢ Ieles, the
violol absorpiion orge  lowor ono s Uw volowty curve ol
HO 2144 10 froim NIV 4058 obtainod by Dayppu and Viewanadham
(18l

the two volocity curvas  The most stiking feature
is the difference in vuluae of the y-axis  Also plotted
in thie curve are the absotption edye velocilies of
6411 which are observable 1n tho vicmity of the
iwo alongatiens, when the values of velocity are
largest, bolh of apprasch dand of jocession A
curious espact I1a the facl that, the most negative of
the 5411 violet-absarption odge valocity values, ai1e
still more positive than the velocities exhibited at the
same phaaes by the N IV smission line 4068%  This
shows Lhat the y -axis ag determinod for 5411 A must
have an intrinsically more positive value then that of
40B8A, and 15 a alear indicetion that the region of

8Mmiaston of the 6411 \ line has dynamical character-
slics different from the region that coninbutes to
most of the 40584 radiation The stnking differenca
In value of eccentricity batween the 5411 A ard
4886\ velocity rurves can be explained by invokirg
peculiar fluorescence phenomena in the excitation of
46861, n cartain ragions, that become visible at
some pheses and which disturb the bppearsnce of
the normal He Il veiocity curve  Posaible support for
thie conjuncture comes slso from s study of the
monochiomatic light curves of Hiltner (1960) and of
Bappu dnd Sinvhal (1969) which show the similanty
in the abnormal beheviour of the smission line inten
sity Onco again 1t bacomes obvious thet mono-
chromatic light curves obteined n 40684 from the
N IV line would be of the greatesat interest

Table 2 Orbiial slaments obtained fram different inss

0

@) @)

Hall 4088 NIV 4068 Hell 8411
K 1482 xme! 3127 kma | 230 km a }
T M1G6kmal —808 kma! 176 0 kma !l
[} 0309 0 C3b Q 064
w 23 98 7° 336" 28
| - 0 010 days 1 b days
aslnl 4 20104 km 7 1x10¢ km B61x108 km
Obssrvers

1) Bappu & Vuwsnadham 1677
2) Bappu & Viewanadhem 1877
3) Presont work

3. Phase dependant changes in the hine proflle
of Ho Il 6411

Figure 2 shows a sat of profiles of the emiasion
[ine 6411 A reduced to the intansity of the continuum
Near phases cloge to the primery minimum, the line
profile has a eymmetricel sppearance Similar to
what has heen found by Beppu and Viswanadhem
(1977), for membeis of the Pickering seriea 1n the
blue region of the spactrum between phases 024
and 268, not onty are the central intensiues raducad
considerably, but an asymmetry towards longer
wavalength 18 caused by the absorption effacts on
the violet edge The protiles at ths sacondary
minimum correeponding to the phase whan the Woll-
Rayel star eclipses the companion aleo shows
enhanced mtensity in 64114, and very soon alter
thare 18 the sffect of violst absorptian that producas
an asymmaetry in the oveigll profile While these
profiles have not been corrected for eclipse effects
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Flg 2 Linaprofilea of Ha Il 6411 1n CQ Cephal

In tha continuum, it 18 still obvious that tha intensity
of the hine Is considerably more enhanced, at times
of piimery minimum and secondary minimum, than
they ere at phaees outside theas two points of con-
junction, This finding provides qualitative support
to the photoaleotric results of Bappu and Sinvhal
{1969)

Drecussion

This investigation was undertaken in a eearch for
dissimilanties, 1If any, in the performance of the
helium lines, both as regards velocity and intenaity.
It 18 seen that the veloolly curve obtalned, svsn
though the reauite are based on low disperson
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natarial, 18 sufficient to demonstrate the fact that
he velocity of 64114 1s different from thet sean for
i686L This conclusion establishes the need to
jostulate an anomalous behaviouy of 48864 This
eault emerges principally from the fact that the
,hapes of the velocity curves are diasimilar However,
shotometricelly, tha maenochiomaiic hght curves of
hese two lines show some degree of aimilanty, and
1ence we nesd to postulate that the halium ermiasion
n this eystem comes fiom a 1egion which differs from
hat which produces most of the N IV 40568 \ radiation
Jne cen theiafora hardly exaggerato the need for a
xomprehansive monochromalic study of this system,
in the hght of several linea
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