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RESUMEN. Hemoes llevado 2 cabo un estudio esrectrogrifico de
dos estrellas del tirc 0Of! HI163738 w¢  HR117797, Se
midieron veloridades radizles ¢ se estimaron las taesze de
rérdida de ma2sa ror comraracidn de rerfiles observedos de
HX v HeIId44B86 con loe perfiles tedricos celculades ror
Klein « Castor (1978). lLa tasa de rérdida de masa rara
ambas estrellas resultz de 2-8.10"% Mes/a. En el esrectro de
ambas estrellezs se observen lineas de carbono relativeamente
fuertes» ademas de la2s lineas correspondientes 2 estrelles
del tiro Qf.

ARSTRACT . We have rerformed a2 srectrodgrarhic stude of tuo
of ture starss nemelw HDR143758 a2nd HO117797. Radial
velocities were measured a2nd an estimate of the retes of
messe loss wae derived bw coamparison of the chcerved profiles
of HX 2nd HellAd486 with the theoreticezl ones calculated buw
Klein and Castor (1978), The mees loes rate for both stars
ie 2-8.10"% Mp/w. Relativelw strong C lines a2re observed in
the spectrez of both steres in addition to the srectral lines
corresronding to Of ture staers.

Key wonds: LINE-PROFILE — STARS-MASS-LOSS -- STARS-OF

I.INTRODUCTION

HI1463758 was catalogued by FRoberts (1962) as a2 Wolf Ravet star (N278
in his cataloguels but reclessified by Smith (1948) 25 an Qf star. Walborn
(1973) and a2lso Leer (1978) adgree with the Qf classification of HDR1463738., Using
the rhotometric data obtzined by Smith (1948)s 2 distance of 4.5kpec is derived
for this star.

HN117797s immersed in the HII region RCW78s wes clescified as an  08fF
star by Cremeton (1971)» who 2lso measured its URV colours. The ectimeted
distance of HR1177%97 is 4.4kpc.
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In this parer we rerort 2 radial velocity study of the lines in the
spectraz of HD1I43758 and HO117797. We find indications of strond stellar winds
in the spectra of both stars., The ohserved velocity =svazdients for the hudroden
Rzlmer azbsorption 1linese show 2 similar behaviour for both stars 2nd indicate
that H » Hp and HY z2tsorptions are forming in accelerated regions of the
stellar a2tmosphere.

We 2lso estimate the rates of mass loss by comparison of the observed
rrofiles of Ho and HellA4486 with theoretical rprofiles calculated bw Klein and
Castor (19278).,

The reduction of the obhservational data is exrlzined in rart II. The
spectra a2re describted in rart II11 and the results of radiel velocitwy
measurements a2nd ma2ses loss rate determinations are detziled in rarts IV a2nd V
resrectivelw.

IT.ORSERVATIONS ANII DATA REDUCTIONS

Tuentufive srectrogrems of the stars under study have bheen obtained
with the Cassegrain srectragrarhne attached to the 0.91m and 1m (with imede tube)

telescores (rlates labteled A and E recpectivelw) at the Cerro Tolola
Inter-Americaean QObservatorues Chiles and with the Cassegrain srectrodrarh of the
1.52m reflector (plates labeled Idat the Cordoba QObservatorws Ardentinae. In

Tenle 1 the Jdournzl of observations a2nd the rehotograrhic emulsions and
recirrocel disrersions used a2re detailed.

TABLE 1. JOURNAL OF SPECTROSCOPIC OBSERVATIONS

FLATE Jo EMULSION DISPERSION SFECTRAL. TELESCOPE
12440000+ (A7mm) FEGION (&)
HU16375R

17804 787.8 1120 42 3700-4900 1.5s CO

17809 788.8 M . . M

A2L59 1914.6 o 43 . 0.9m CT

A4112 2475.8 IIray . N .

A4119 2477.8 . . . .

A4124 2478.8 Qa98-04 85 5100-7100 N

ha425 2878.9 Illay a5 3700-4900

haa3o 2879.8 1120 . *

A4434 2880.8 . . .

LEEEE 2882.9 . .

A4451 28832,9 11tay . . .

18943 2970.8 11a0 4?2 . 1.5a CO

18949 2972.,7 . . . .

AA7467 3364.,7 IIlad as . 0.9m CT

F6637 6137.9 90 5100-7100 1.0m CT

E6442 6138.9 . ¢ .

E6649 &139.9 .

E6654 6140,9 . . . .

HDN117797

E4927 5125.7 I1lad 4as 3700-4900 1.0m CT

[ X E4:31 5126.6 . N . M

EA9B6 $127.6 . . .

ESSS 5511.6 . * N .
S5%11.4 . 90 S$100-7100 .
5512.6 . N .
512,46 as I70G6-4%900 .

C0! Cérdoba Observatorys Araentina.

€T: (Cerro Yololo Inter-American Dbservatorys Chile.
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Fig. la. Average spectra of HD 163758 and HD 117797 indicating the identi-
fied lines in the blue region (3700-4900 A). IS: interstellar. UID: un-

identified.
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Fig. lb. The same as Figure la in the red region (5300-6800 A).

The spectrograms were measured for the determinaztion of the radial
velocities with the Grant oscilloscore comparator-microrhotometer at the
Instituto de Astronomiz ¢ Fisica del Espacio (IAFE)s Ruenos Aires. Tables 2 and
X resume the results of these measurements.

Also digitelized 1nten51ts tracinds were made and averadged in order to
reduce the rlate noise. Fxsures iz and 1b show the average tracing of the blue
and red spectra respectivelyy where the princirzl linee a2re identified.
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TABLE 2. HELIOCENTRIC RADIAL VELOCITIES (km s*) OF TABLE 3. HELIOCENTRIC RADIAL VELOCITIES (km s™*) OF
HD 163758 HD 117797
(a)Mean velocities (a)Mean velocities
JD (2440000+) ARSORPTIONSX NIII4634-40 EN. JI' (2445000+) ARSORFTIONSX NIII4634-40 EN.
787.8 - 28 - 24 125.7 - - 42 24
788.8 - 49 ~ 30 126.6 - 35 17
127.6 - 38 46
1914.6 - 23 - 45
S11.6 - 52 27
2475.8 - 30 - 42 S512.6 - 36 32
2477.8 - 37 -
MEAN VEL? - 41 29
2878.9 - 30 - 34 S.Ds OF MEAN? 6 10
2879.8 - 48 - 46
2880.8 - 40 - 30 (b)Individual absoretions
2882.9 - 39 - 46
2883.9 - 33 - I, LQHBDA(A) MEAN VELOCITY 8.0y OF MEAN N? OF PLATES
2970.8 - 49 - 51 HI 3770.63 - 36 8 S
2972.7 - 50 - 55 HI 3797.90 - 30 18 S
HI 3835.39 - 33 21 5
3364.7 - 48 - 42 HI 3889.05 - 36 13 S
HI 3970.07 - 16 9 2
MEAN VEL: - 39 - 40 HI 4101.74 - 17 10 5
S.D. OF MEAN: 9 ? HI 4340,47 - 45 17 s
. HI 4861,33 - 80 48 S
{b)Individual absoreptions HI 6562.82 -537 - 1
Hell 4199.87 - 28 14 S
In, LAMEDA(R) MEAN VELOCITY S.D0v, OF MEAN N¢ OF PLATES Hell 4541.59 - 21 15 S5
Hel 381%9.61 - 32 16 4
HI 3770.63 ~ 34 19 11 Hel 4026.19 - 2 17 S
HI 3797.90 - 37 15 12 Hel 4471.,48 - 29 7 S
HI 3835.,39 - 30 22 12 Hel 5875.62 - 66 12 2
HI 3889.05 - 51 27 12 SiIV  4088.85 - 65 27 s
HI 3970.,07 - 55 26 6 NIIT  4097.31 - 11 6 3
HI 4101.74 - 54 28 13
HI 4340.47 - 69 14 13 ivi i
W1 4861.33 -114 33 s (c)Individual emissions
HI 6562.82 -293 32 3 HI 6562,.82 124 8 2
Hell  4199.87 - 43 12 13 Hell  4685.68 107 17 s
HeIl  4541.59 - a1 17 11 NITI  4634.16 32 17 s
Hell 4685.68 -198 40 7 NIII 4640,64 26 16 5
Hel 4026.19 - 70 16 12 cIIl 5695,92 - 23 7 2
Hel 4471,48 - 32 42 12
H?‘ 5875.62 - 84 18 S ¥ The selected absorptions. are H11-8 and Hell224199,4541,
Sily 4088.85 - 78 29 11
8ilv 4116.10 -202 141 6
NIII 4097.31 - 51 41 9
NIV 4057.76 - 13 30 é
cIv 5801.,33 - S50 19 5
cIv 5811.98. - 31 25 S

(c)Individual emissions

HI 6562.82 44 61 L]
Hell 4685.68 - 43 22 10
NIII 4634.16 - 41 17 11
NIIIX 4640.64 - 40 16 11
CIII 5695.92 - 47 24 4

III.THE SFECTRA

A can e ceen in Figure 1 the srectra of these store show  the
turiczl featurese of the QOf starsy namele the emissions of HX » HelIA44R6 end
NIIIAA46345,40, QOther emiscion rrofiles zre CIII+IVANGE47250 and CITIASERE.

The Relmer lines zrrezr in a2hsorrtion (excert HX ) and their profiles
2re auite summetric.

We determined the srectrel tures of the stars under stude e comearing
the eauivalent widths of HelA4471 2nd HellIAl4541., Accarding to the criterie of
Conti a2nd Alschuler (1971)s the srectrzl ture of HR1I43738 is Q7If and thet of
HO117797 is 08.%If.

The strength of the carbon lines in these ctarse seems higher then in
cther Qf stars. The eauivalent width of CIIIASA94 emiscsion ie 900md in the
srectrum of HO117797, Farticularlus the eauivalent width of the CIIIASE94
emicsion of HD1632758 (1400mA) is greater than thet krown for 2nw cother 0f star
(cf. tebulations of Conti 1974; Lerarekas and Marlborough 1979) a2nd the
eauivalent width of CIVASB01 absorrtiorn (1200mB) is =2leo drester than those of
cther Qf stars. Thie suddeste that HRN142738 is 2 "cerben rich® Of str,rs 2s  was
2lso anticirated bhwe Leer (1978).,
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The blue srectra (Fig, 1) 2lso show for both stars F-Cedni profiles
of the unidentified lines AX44846+4502y which usually arrear in emission for O
surerdiants later than 07. This is in corresrondence with the aprezrance of
CIIIASA96 in emissions 2s was noted buy Conti (197%).

IV.RADIAL VELOCITIES

A drour of zbsorrtion lines for each star was chosen 2s rerresentative
of the motion of the rhotosrhere in aorder to check for time variability of the
respective stellar radial velocite (see tabhles 2 2nd 3), These lines are Hll,
Hi0y H9sy HE and HelIlr419954541 hecause their z2bsorption rprofiles do not shouw
influence of the exranding envelofe.

For HR163738 we do not find radizl velocity variaztions with amrlitudes
higher than 15 km/s. We rereated this analusis for the NIII)A4434,40 emissions
obhteining 2n anz2logous result (cf. Table 2). We therefore conclude that
HI143758 do not seem to bhe a2 srectrodcoric binarys 2t lezest with 2 high
amrplitude radial velocity veariation. Qur results 2re in adreement with the
velocities obtained hw Leer (1978) using Coude rlates.

From Tahle s HIO117797 do not aprear to have wvariazble radizl velocitw
eithers tut  this iz 2 epreliminare result because the sveilable rlites are very
few.

Fidgure 2 zhows the Ralmer rrogrecsions present in the srectra of thecse
stars., For the szke of comrarison we heve z2lceo included in thic figure the mezn
velocities of Hel 2nd Hell zbesorrtiaons a2nd the meen wvelocities of NIIIT
emissiane.,

Tetlees 2 2nd 3 a2lso detzil the velocities of individual lines in the
srpectra of HRI&3758 and HD117797.
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Fig. 2. Balmer absorption line velocity progression observed in HD163758

and HD117797. On the right side are shown the mean velocities of the ab-
sorptions of Hel, Hell and the mean velocities of the NIII emissions.
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V.MASE LOSS RATES

We have determined the mass loss rates by comparison of our observed
emission line profiles of HX 2nd HellIAd46R4 with the line rrofiles for different
mase losse rates calculated be Klein and Castor (1978), In Fidure 2 we show the
auality of the fittinde for the HA line. From this comparison we derive for
both stars 2 mass loss rate

K o= 2-8,10"% Mesu
and 2 terminel velocitwe
Vo = 1600-1900 km/s ,
1] L] L] L] l L] L] LS L] ' L L] L L l L4 L4 v L)
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Fig. 3. Observed emission profiles of Ha in the spectra of HD163758 and
HD117797 compared with models "a'" and "d" of Klein and Castor (1978).

The limite corresrond to models "2*' z2nd *d* recerectivelwy of Klein and
Cestor (1978) . The mese lass rete obtained 1i¢ in  adreement with those
determined for ather O0f cterse ueing ohservaetione of different srectral ranges
(Garmanw et 21. 19215 Abboett et 21. 198175 Lemers 1981)., Moreover our estimate
far HR1A3738 z2<rees with the wvelue found he Germaney et 21. (1981 from
ultraviolet lines (M = 2-6.10"% Mas/u).

For both stares the termimel wvelocitwy 1ie¢ in z2egreement with the
helfuidtn of the Ho emicssion windgss indiceting thet H is forming 2landgd the
whale accelerating region.

UI.CONCLUSIONS

The evalution theories which include mess loss effects (e.d. Mzeder
1983) epredict =2 diminishing of the C/N relztion 25 2 star evolves., From the
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high mass loss rates found we would exrect thie to be the case for HN14637S8 and
H1117797» but cleerlw from the sresence of strong C linee in their srectra (cf.
Figd. 1)y their C/N values must be normals if not higher than normeal. These Qf
stars may be related to the grour of ORC surerdiznts discussed by Wrhlborn
(1976) .
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