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ABSTRACT. IRAS P S C . LRS. and CPC observat ions of Wolf-Rayet s t a r s a r e 
used a s d iagnos t i c s of hot c ircumstel lar dust she l l s , cool dust in WR ring 
n e b u l a e , the N e / H e a b u n d a n c e ratio, and the interstellar extinction. In two 
c a s e s the IR energy distributions a r e indicative of a WR planetary nuc leus 
s ta tus rather than a Population-I WR s ta tus . 

1. INTRODUCTION 
G r o u n d b a s e d iR photometry and spectrophotometry in the sevent ies had 
a lready demonstrated that WR s t a r s c a n have three important charac ter i s t i c s 
In the IR: emiss ion s p e c t r a of ionic He. C and Ν recombination l ines , f-f 
e x c e s s e s c a u s e d by strong stel lar winds, and thermal emiss ion radiated by 
heated c ircumstel lar dust . T h e s e data were limited to about 20 Mm. 

IRAS observat ions provide photometry at 12. 2 5 . 6 0 . and 100 .am. low 
resolution s p e c t r a ( L R S ) from 8 to 22 Mm. a n d . with the Chopped 
Photometric Channel ( C P C ) , 12'x9' m a p s at 50 and 100 / a n . 

2 . OBSERVATIONS 
The observat ions u s e d a r e from the IRAS Point S o u r c e Cata log ( 1 9 8 5 ) . the 
IRAS Spectra l Atlas ( 1 9 8 5 ) . and IRAS-CPC observat ions (Wesse l ius et a i . . 
1 9 8 5 ) . 

Invaluable for the interpretation of IRAS data a r e complementary nea r - IR 
ground b a s e d observat ions . For this p u r p o s e , three of us (KAvdH. PST and 
PMW) have , over the pas t five y e a r s , observed WR s t a r s at ϋΗΚΙ_ΜΝ Ί N 2 N 3 Q 0 

from ESO and UKIRT. 

3. THE IR SPECTRUM OF y 2 VELORUM 
The IRAS LRS spec trum of y 2 Vel shows strong ( 0 . 9 x l 0 ~ 1 7 W / c m 2 ) 
emis s ion of the fine structure line [Nelil]X15. 5/tm. 

Shortward of 13 /im the Ύ2 Vel spec trum had been observed and identified 
by Aitken et al . ( 1 9 8 2 ) . who derived an a b u n d a n c e ratio of 
N ( N e l l ) / N ( H e ) = 0 . 0 0 2 6 . The IRAS LRS spec trum allows an evaluation of the 
Nel l i /He and thus the N e / H e a b u n d a n c e ratio. We find N ( N e ) / N ( H e ) = 0 . 0 0 9 . 
i . e . 7 . 5 t imes the c o s m i c value. This reflects the evolved s ta tus of the 
Wolf-Rayet s t a r s . Evolutionary ca lculat ions by Maeder ( 1 9 8 3 ) yield for WC 
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s t a r s N ( Ν Θ ) / Ν ( Η Θ ) =0 . 0 0 6 6 , remarkably c l o s e to our result. 
If the Ne a b u n d a n c e of y2 Vel is representat ive for all WC s t a r s , then 

the 38 WC s t a r s within 3 kpc from the Sun provide a " N e input of 8 . 8 x l 0 ~ 6 

Μφ/yr. k p c 3 for the chemica l evolution of the so lar ne ighbourhood. 
Part iculars of this study a r e given by van der Hucht and Olnon ( 1 9 8 5 ) . 

4. LOW IONIZATION WR STARS WITH CIRCUMSTELLAR DUST 
As the IRAS observat ions confirm, low ionization WR s t a r s , i . e . WN10-11 
and WC8-10 s t a r s , have IR e x c e s s e s indicative of thermal emis s ion by hot 
("900 K) c ircumstel lar dust . For the brightest late WC s t a r s , this h a s been 
known s i n c e 1974. 

S p e c k l e interferometry of WR104 (Allen et al . . 1981) h a s shown that its 
dust shell radius is of the order of 100 A, U. This m e a n s that the grain s i ze 
is of the order of 0 . 0 1 Mm and that the dust is formed within the stellar 
wind s p h e r e . The dust is most probably a m o r p h o u s c a r b o n . B e c a u s e no 
variations have been observed in the pas t 10 y e a r s , the dust must be 
continually replenished at a d i s t a n c e of 100 A. U. from the s tar . As an 
e x a m p l e . the dust shell p a r a m e t e r s of WR104 a r e Τ (dus t ) =900 K. 
M ( d u s t ) = 1 0 * M o . and (with d = 1 . 5 8 kpc) L , R = 3 . 4X 1 0 *LQ « 0 . 1 4 L* . The 
stel lar winds of WR s t a r s a r e a m o n g the most hostile environments in which 
gra ins a r e believed to form. 

Part iculars of this study a r e given by Williams et al . ( 1 9 8 5 ) . 

5. THE 9 . 7 Mm ABSORPTION FEATURE 
S u p e r i m p o s e d on the smooth energy distributions c a u s e d by hot c ircumstel lar 
dust , the 9 . 7 um s i l icate feature a p p e a r s in absorpt ion in WR104. WR112. 
and WR118. T h e s e observat ions confirm g r o u n d b a s e d s p e c t r o s c o p y from 8 to 
13 /im by Roche and Aitken ( 1 9 8 4 ) , who observed the s a m e s t a r s together 
with three more WR s t a r s . They demonstrated that the s i l icate absorpt ion 
features a r e entirely of interstellar origin. Using the most recent 
g r o u n d b a s e d photometry and the intrinsic WR p a r a m e t e r s given by Hidayat et 
al . ( 1 9 8 5 ) , we find for the relation between visual extinction and 9 . 7 ßm 
absorpt ion s t rength A v = 1 9 . 8 ( ± 1 . 7 ) r 9 7 M m . 

6. TWO NEW WR CENTRAL STARS OF PLANETARY NEBULAE 
The IRAS data for WR72 and WR124 reveal energy distributions, which a r e 
significantly different from those of all other WR s t a r s . They a r e indicative of 
c ircumste l lar dust with t e m p e r a t u r e s of respectively 85 and 100 K. In that 
r e s p e c t they r e s e m b l e planetary nebu lae (Pot tasch et a l . , 1 9 8 4 ) . 

In the c a s e of WR72 ( = S a n d . 3 ) , it was hinted earl ier that it is more 
likely the central s tar of a planetary nebula than a Pop. I WR star (Barlow 
and Hummer, 1 9 8 2 ) . The IRAS data confirm this. 

M 1 - 6 7 , the nebula surrounding WR124 ( » 2 0 9 B A C ) , was for many y e a r s 
c o n s i d e r e d to be a planetary nebula (PK 50-»-3 1 ) , till Cohen and Barlow 
( 1 9 7 5 ) a r g u e d for a Pop . I WR ring nebula s ta tus . The IRAS d a t a , however, 
favour a planetary nebula s ta tus a g a i n . The fact that the central s tar WR124 
is a s ing le - l ine s p e c t r o s c o p i c binary with a very small m a s s function (Moffat 
et a l . . 1 9 8 2 ) , s u g g e s t s that it is a p r e - c a t a c l y s m i c var iab le , in view of 
current i d e a s on the evolution of binary central s t a r s of planetary n e b u l a e . 

Part iculars of this study a r e given by van der Hucht et al . ( 1 9 8 5 ) . 
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7. DUST IN WOLF-RAYET RING NEBULAE 
IRAS observat ions of most of the known WR ring nebu lae were carr ied out 
with the IRAS-CPC instrument (Wesse l ius et a l . . 1985)« providing Ί2'χ9' 
m a p s at 50 and 100 .urn with 115 spatial resolution. The WR ring nebula 
RCW58 h a s 50 μ,τη IR i sophots which co inc ide very well with the dark reg ions 
visible in its H a picture . In a preliminary a n a l y s i s , we find that the dust 
t e m p e r a t u r e s in RCW58, a s well a s in the other with the CPC observed WR 
ring n e b u l a e , a r e of the order of 35 Κ. in good a g r e e m e n t with s ize and 
energy b a l a n c e cons iderat ions . 

An e l a b o r a t e version of this p a p e r h a s been published by us in: Birth and 
Evolution of Mass ive S t a r s and Stel lar G r o u p s , Proc . of a Colloquium in 
honour of Adriaan Blaauw (W. Boland & H. van Woerden, e d s . ) . 
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