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Evidence for c ircumstel lar absorption around the warm N-type carbon star 
TX Piscium was found in a high-resolut ion IUE spectrum by Eriksson et a l . 
( 1 9 8 6 ) . This inves t igat ion also included the search, with a p o s i t i v e 
r e s u l t , for CO J = l - 0 emission from the c ircumstel lar s h e l l . From the 
Μη I absorption and CO emission a column density of about Ι Ο 2 0 - 1 0 2 2 

H atoms per cm2 was est imated, as wel l as a mass l o s s ra te around 1 0 ~ 7 -
ΙΟ""6 M per year. 

Lambert et a l . (1986) have recent ly determined CNO abundances and 
1 2 C / 1 3 C ra t io s for 30 br igh t , ga lac t i c N-type s t a r s . From t h i s sample 
we have se lected twelve stars with d i f f erent chemical p r o f i l e s to survey 
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T A B L E I S t e l l a r p a r a m e t e r s f r o m L a m b e r t R e s u l t s f r o m CO J = l --0 o b s e r v a t i o n s a t 
e t a l . ( 1 9 8 6 ) O n s a l a S p a c e O b s e r v a t o r y 

S t a r T e f f

 1 2 c / 1 3 c ι c " ° [ N / H ] [ O / H ] τ κ mb V L S R 
ν 

e x p 
N o t e s 

( K ) ( K ) ( k m / s ) ( k m / s ) 

Ζ P s c 2870 55 - 1 . 8 5 - . 3 9 - . 2 3 0 . 2 0 1 2 . 8 4 . 2 
U Cam 2530 97 - . 52 - . 4 2 - . 4 2 ^ 0 . 2 ^ 10 ^ 18 1,2 
Y T a u 2600 58 - 1 . 4 0 - . 1 7 - . 1 9 ^ 0 . 2 5 ^ 15 ^ 13 1,3 

BL O r i 2960 57 - 1 . 4 1 + . 05 - . 2 9 1 
UU A u r 2825 52 - 1 . 2 0 + . 1 5 - . 1 8 0 . 4 6 6 . 7 1 2 . 4 4 
VY UMa 2855 44 - 1 . 2 2 - . 3 1 - . 2 9 ^ 0 . 2 

Y C V n 2730 3 . 5 - 1 . 0 6 - . 1 2 - . 4 0 0 . 3 6 1 9 . 7 9 .1 5 
RY D r a 2500 3 . 6 - . 74 - . 0 5 - . 3 8 0 . 1 5 - 4 . 9 1 0 . 9 

Τ L y r 2380 3 . 2 - . 54 - . 8 3 - . 5 0 = 0 . 0 8 
UX D r a 2900 32 - 1 . 3 4 - . 1 2 - . 2 1 0 . 1 9 1 3 . 7 7.1 

V460 C y g 2845 61 - 1 . 2 1 - . 0 6 - . 3 2 0 . 2 7 2 6 . 3 13 .1 
T X P s c 3030 43 - 1 . 5 7 - . 2 7 - . 1 0 0 . 2 5 13.1 1 2 . 5 
WZ C a s 2850 4 . 5 - 2 . 0 0 + .01 + . 0 7 ^ 0 . 0 8 
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the i r poss ib le CO emission in the J = l - 0 t rans i t i on with the Onsala 20 m 
te l e scope . The observations were performed in December 1985 and Apr i l 
1 9 8 6 . We detected CO emission from eight of the s t a r s ; the re su l t s are 
presented in Table I and two examples are displayed in Figure 1 . The 
main beam brightness temperature, Τ » i s the antenna temperature 
divided by the main beam ef f i c i ency ( - 0 . 3 ) , and antenna and radome 
transmission f a c t o r s . Four of the stars have been detected in CO by 
other groups independently. 
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Figure 1 : CO J = l - 0 emission pro-
f i l e s for two N-type stars in 
our sample. 

Figure 2 : CO expansion v e l o c i t y 
v s . carbon excess. Abscissa nor-
malized such that lg ε ^ = 1 2 . 
Open symbols are from other 
inves t igat ions . 

We have invest igated whether the she l l emission and expansion v e l o -
c i t i e s corre la te with the chemical parameters, the e f f ec t ive temperatures 
or the f lux excess at 1 1 ym as measured on IRAS low resolut ion spectra. 
No s ign i f i cant corre lat ions were found. However, there may be a t en ta t ive 
corre lat ion between the expansion v e l o c i t y and the carbon excess ( r e l a -
t i v e to oxygen), Figure 2 . This corre la t ion , which has the r ight d i r e c -
t ion i f radiat ion forces on dust grains i s an important mass l o s s mecha-
nism, i s worth further study. 

References : 
Er iksson ,Κ. , Gustafsson,B. , Johnson,H.R., Querc i ,F . , Querci ,M. , 

Baumert,J.H., Carlsson,M. & 0 1 o f s s o n , H . 1 9 8 6 : A s t r o n . A s t r o p h y s , l 6 l , 3 0 5 
Lambert ,D.L. , Gustafsson,B. , Eriksson,K. & Hinkle,K.H. 1 9 8 6 : Astrophys. 

J. Suppl . , September issue 

https://doi.org/10.1017/S0074180900156797 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900156797

