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THE ABSOLUTE MAGNITUDES OF WOLF-RAYET STARS
HD 151932 AND HD 162270

B. 8, SHYLAJA and M. K. V. BAPPU

ABSTRACT

The absoluts visual magnitudes of two Wolf-Rayst etars HD 161832 {WN 7} and HD 182270 (WC 74 08)
have been determined from thelr ansrgy distributlons and monoohromatia magnitudes lesst contaminsiad by
smission lines taking Inio angaunt their mambarahip with the cpen oluster NGC 8231, It appeam that the WN 7
(My = —8.4) i» brighter by ebout a magnlitude In compariaon with WC 7 (My = —B,0)
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1. Introductlon WC7 stars (Bappu, 1873), we chose a slit width of
1004 such that the emlsslon line contrlbutlon Is

Estimates of absolute megnitudes of the Wali- minimum.

Rayet stars ars difficult as they ars contaminated by
atrong emlsalon features. The unceralntles may be Along with tha clustsr mambera, Inoluding these
ae high as 0.5 meg In the V fliter {Contl, 19882). two Wolf-Rayet stars, ten spactrophotometrlo atand_-
Many sitempts heve been made to overcome this ards (Breger, 1978 ; Landolt, 1973) were also obtalned
drawback. Pyper (1886) derlved ths effectlve tem- for the callbration of the system. Theas values derlved
peratures from UBV oolour Indlces, correoted for  fof the cluster members, when compared with the v
emlsslon end reddening, from the Intenslty messure- magnlitudes obtained by Schlid st a/. (1868) show a
menta of thelr spsotra. Smith (10868) uaad namow-  Standard deviation of 0.01 mag (Flgure 1).

band photometry, thersby avolding emlsslon featuras
and obtalned more rallable values of thsir absolute i
magnitudes. Mara recently Maassy and Contl (1882) o1

ast/mated the My fnr aome WR members of the LMC
by spectrophotometry. The problem of distance
estimatea |a relatively lesa In case of members of
cluetere and essocletlona. Here, we have derived the
absolute visual magnitudes of two Wolf-Rayst stars,
HD 181832 (WN7) and HD 1852270 (WC7+08)
which are members of the galestlc cluster NGC 6231,
by smploylng namowband photomastry.

my ( Sehlid et ol.)
e

2. Observations 6 )

Thea obaarvetiona were obtalnad using the Autama- e
ted Speotrum Scanner (Beppu, 1977) attached to the [ L I i ]
Cessagrain focus of the 102 cm reflactor of the Kevalur 5§ 6 7 8 9
Observatory, A central wavelength of 6660 A, closs
to the cantre of the conventlonel V band wae chasan m 560
and 100 A ex[t slot was usad. This system ls aimllar Pla. 1 Reletionship b h | udos
to thet of ¥* of Smith (1968). In the 230 A bandwidty, |5 1 Peistionship betwesn the monachramatlo magn

- obiained by us and the visssl magnitedes glven by Sohlld & &/,
used by Smith, 8 number of emlisslon featurss contri-  (1pmg) tor the oluster members of NGC 8231, Good (Inesrlty

butad, Aftar axamining the spesctra of WN7 and with minimum sostter Is sesn,

( Observed )
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In order to get the distributlon of colour excess
across the cluster we hava sslected the reglonas
4300 4+ 10 A and 6000 X+ 10 A salnce they are re-
latively free of amisslon Iinea In both WN7 and WC7
(Smith, 1868 ; Bappu, 1973}, end have designated
them 28 b and v respectlvely. Thesa are similar to
the b and v bands of Smlth (1968) (centered at 4270 &
and 6160 & with bandw!dtha of 70 2 end 130 A
respectivaly). For thls purpose a few bright members
within the epactral range O8 to B3 were scannad from
4000 & to 6100 & with a allt width of 20 4.

Assuming the colour varletlon with the spectral
type Is very small In the range OB to B3, the coloura
of unreddened star 10 Lac, 09V (Kuhl, 198B6), have
heen used to aatlmate the colour excess £ (b—v) of
the WR and a few other cluster members.

3. Dlscusslon

The two maln difficultles in obtalning the Intrinslc
magnltudes and there by the ebsolute magnltudes of
the WR stars are the estimatlon of the contrlbution
from emlsslon features and that due to Intersteller
axtinetlon. The former effect la reduced by observa-
tlans at relatively emlaslon fras reglone s explained
[n the previous sectlon. Assuming the ratlo of total
to seleot!ve gbaorption, R=3 0, (Schild et &/., 1971)
the total absorptlon Ay can be estimetad from the
emlsslon free colour excess, By further assuming the
distributlon of oolour eXcess across the face of the
oluster to bs emooth, the oolour excess of tha WR
star I8 taken to be the same ae the other cluster
moember In the vicinlty. For HD 162270, It le
E (B—V) =0%.84, the meen of the colour axceases of
two cluster members which ara very oloee to Ii. For
HD 151932 the colour excess hes beon edopted as
E(8~V) =0*.60, same as that of HD 162078, the
oloseby bright etar.

The values of colour excesses £ {8 ~V) obtalned
by 8ohild ot a/. (1988) and £ (b—v) obtalned by us
show a IInear relaticnehip for the normal membars of
the ofuster (Flgure 2). With the hslp of thls relatlon-
ship the colour excesses of the programme stars can
be obtalned. In case of HD 161932 wo get F (8- V)
=0».42, which |s very close to tho value (0™.44)
eatimated by Sohmutz and Smith (1980) Independ-
ently from the obgarvations of A 2200 A {feature.
Henoe ualng thess values of £ (6—v), the tolal
absorption have been obtalned and the Intrinelc
magnitudes heve been calculated for the WR atars.
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Fig. 2 FRelatiorahip betwasn ths oolour oxcessss E (b—v)

derivad 1n this paper and E (B—V) grven by Bohild # &/,
(1886} for the olustar members of NGC 6231,

A distence modulus of 11™.8 hea besn der{ved for
the oluater NGC 6231 by Garrlson end Schild (1878)
as well as by Leveto and Maleroda (1980). This
value was sdoptod by us to get the absoluta

magnltudes of the WR membere snd are glven In
Teble 1.

For HD 151932, the value egreas with the satatl-
stical deductlone of Lundstrom and Stenholm (1882)
In which the value edopted for WN7 ls —6™.4 for
galactlc stars and — 6™.8 tor LMC mambers. Bappu
{1873) Indicatad @ poeslble prassnce of a lats type
companlon forthls atar. Seggawsisa (1974) attribu-
ted ihe observed radlol veloolty changes to csclllating
outer envelope. Wlllla {1880), from the UV observa-
tlone, suspacts the binary nature, but(t la not yet
estebllehed. In the ebsence of eny oconflrmatlon
regarding Ha binery nature, we have computed the
abeolute magnitude assuming this to be a single star.

HD 1562270, Is known to be a double lined
spactroscoplc binery {van der Hucht ef &/, 1881) of
perlod 8,88 deys and tho companlon |8 of apsctral
type 06-8. The ebsolute magnitude of the WR
component may be derlved by essuming that the
compenion s on tho Maln Sequence. This valus
thus derlved Is 6=,0 + 0=.4 and ls agaln In agree-
ment with the deduotlon of Lundstram and Sternholm
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Absolute magnitudes of WR star

Table 1. The absolute magnitudes of the Wolf-Rayet Stars HD 1615832 and HD 162270
HD 8p. Ty Crawford er #/, (1871) | graham| 9 g:)'“ Schild ez 2/. | Smith | Prasent work with
P. Type
(0) b () (1088, | .\ (b (1868) (1988} |z ip1y £(s—r)
181832 | WN 7 —68 ( —88 | —84 | —0.8 —6.4 -08 | —6.5 0.4
+0.3 +03
162270 | WC7 + 08—8 - —84 | —84 | —64 | -0 | -84 —8.4 —87 | —64 U2
%0.3 +0,3
Notes : Crawford ef #/. (1671): (a) Individual aclour sxcesses £ (5—v) are usad

(b) Avaage value of the colour expess over the reglon ls used
(o) Colour excess derrved on tho basls of apeotial typs

Giaham {1868)
Sagguweies (1974)

Dlistange by Hg photometsy ; Intersteller ebsoiptions by UAV photometry
(a) Ueing olusisr msmbarship

(b) Ueling cluatsr data of 8chlld o &/, (1871)

Soh!ild & #/, {1068) Distanas by BV pholometry

1882), of —~6™.0 for galactle WC7 stars. Saggawalars
(1874) derlves a valua of — 4™ 4 for the WR componan
but the estimate Is besed on broadband flitet
photometry.

The Table Inoludes the results from other souroes
as well. Al| the estimatea have besn corrected for a
dlstance modulua of 11™.8 for uniformity. The notes
that follow the table show that for most of the
estimates no corractions have been applied for the
emlesion llne contrlbutions. The salsventh column
gives our results In which the value of the colour
exoess has been assumed to be same as that of nearby
stars, while the |last column glves the results with
derlved oolour excessea. In the above estimates
presented In the Table no aorrectlon for the presence
of the compeanlon of HD 162270 has been made.

For HD 162270, we see from the Table that the
oloasst agreement with our velue Isthat of Smith
(1888). Even, here the d|ffarences are mostly due te
contributlons from amlsslan linea.

As can ba sean from the Tabls, thefe appears to
be a difference of ebout 1=.6 In the My of WN7 star
(HD 181832) compared to WC7 etar {HD 162270).
This eupporta the deductions of Lundatrom and
Stenholm (1882). Simllar differenoe has aleo been
notload by Turner(1982}.

Thie technlque of narrowband photometry can ba
extended for more Wolf-Rayet etars In the olustera
and aggooclatlons, In order to derlve more saccurate
values of thelr absolute magnliudasa.
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