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A SINGLE STAR MODEL FOR V 1016 CYGNI 

F.J. Ahern, M.P. FitzGerald, K.A. Marsh, and C.R. Purton 
Canada Centre for Remote Sensing, Univers i ty of Waterloo, 
Ca l i forn ia I n s t i t u t e of Technology, York U n i v e r s i t y , 
r e s p e c t i v e l y . 

We present a model of the emission object V1016 Cygni c o n s i s t e n t 
with the current o p t i c a l , in frared and radio observat ions . V1016 Cygni 
i s 4 .2 ± 1 .0 kpc from the sun. I t was o r i g i n a l l y an M s tar which e j e c -
ted ^0.017 M0 at 35 kms~l over a per iod of M300 years producing a neu-
t r a l nebula with an r"^ dens i ty d i s t r i b u t i o n . This process ceased in 
1961.3 ± 3 . 0 when the nebula detached from a remnant hot core 
( T > 80,000K, R < 1.5 R@). By 1964 .1 ± 0 .3 the nebula was ion ized by 
the UV rad ia t ion from the core , producing the observed emission l i n e 
spectrum. The infrared energy excess comes from two dust components of 
M000°K and ^250°K, which absorb UV photons from the s t a r . The dust i s 
concentrated in to clumps which 1) provide high dens i ty areas on t h e i r 
inner s i d e , a l lowing strong [OUI] Λ4363 to remain; 2) s h i e l d the 
reg ions on t h e i r outer s ide permitt ing low e x c i t a t i o n l i n e s to be pre-
sent ; 3) expla in the observed emission l i n e s t ruc ture . A s t e l l a r wind 
of 105 km/s helps to keep the centre of the e j e c t e d nebula hol low. We 
suggest V1016 Cygni i s an example of a low mass planetary nebula in the 
formation s tage . 

OPTICAL HISTORIES OF SOME POSSIBLE EMBRYONIC PLANETARY NEBULAE 

P.A. Feldman and C.R. Purton 
H . I . A . , N.R.C. of Canada, Ottawa and CRESS, York Univers i ty , 
Toronto, r e s p e c t i v e l y . 

From the l i s t of s t e l l a r e m i s s i o n - l i n e o b j e c t s which exh ib i t radio 
spectra c h a r a c t e r i s t i c of uniform radia l mass out f low, we have s e l e c t e d 
those o b j e c t s which might be considered p o s s i b l e embryonic planetary 
nebulae. Our c r i t e r i o n was t o choose those mass outf low o b j e c t s with 
e x c i t i n g s t a r s of the t y p e s ' c h a r a c t e r i s t i c of centra l s t a r s of non-
s t e l l a r ( i . e . , normal) p lanetary nebulae. These ob jec t s are Hb 12, 
Hen 1044, HD 167362, and p o s s i b l e M2-9, Vy 2-2 , and Hl-23. 

https://doi.org/10.1017/S0074180900143293 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900143293


327 ABSTRACTS OF CONTRIBUTED PAPERS 

Recently, Ahern £ t a l . (Astron. and Astrophys. _58, 35 (1977) have 
argued that V1016 Cygni i s a low-mass planetary nebula in the process 
of formation. I t i s well-known that V1016 Cygni, the pro to typ ica l radio-
emit t ing mass outf low o b j e c t , underwent a 5 mag outburst in 1965. There-
f o r e , we decided to search f o r s imi lar o p t i c a l outbursts from those 
o b j e c t s in our short l i s t of p o s s i b l e embryonic planetary nebulae using 
the archival p l a t e c o l l e c t i o n of Harvard Col lege Observatory. To our 
surpr i s e , no large br ightenings (ΔΒ > 1 mag) of the type exh ib i ted by 
V1016 Cygni were found in the s t a r s a s s o c i a t e d with other rad io -emi t t ing 
proto-p lanetary candidates . The impl i ca t ions of t h i s n u l l r e s u l t for 
models of the mass outf low from embryonic p lanetary nebulae w i l l be 
d i scussed b r i e f l y . 

RECOMBINATION LINES FROM COMPACT HII REGIONS 

Peter S i l v e r g l a t e and Yervant Terzian 
National Astronomy and Ionosphere Center, 
Cornell Un ivers i ty , I thaca, N.Y. 

Radio recombination l i n e s of hydrogen (H167a) have been observed 
from 45 HII reg ions us ing the Arecibo t e l e s c o p e . Nine of these sources 
a l s o show the C167a l i n e , and twenty show H2103 l i n e s . Some of the 
carbon l i n e s , p a r t i c u l a r l y those from W48 and G62.2 + . 5 , show a s i g n i f -
icant negat ive displacement from the H167a v e l o c i t i e s . This can be 
explained i f the l i n e s o r i g i n a t e in the i o n i z a t i o n front or in neutral 
material swept up by the i o n i z a t i o n f r o n t . The displacement i s 3 .8 km/sec 
for W48, and 5 .7 km/sec for G62.2 + .5 . The source G37.7 + .1 ex- 1 

h i b i t e d two H167a l i n e s , one 25 km/sec wide at 87 .3 km/sec and one 
16 km/sec wide at 48 km/sec, v e l o c i t i e s with respect to the loca l s tan-
dard of r e s t . This may be a case of two HII reg ions in the same l i n e 
of s i g h t . Parameters for the HII reg ions , such as e l e c t r o n temperatures 
and d e n s i t i e s , are der ived. (Paper to appear in the Astronomical Journal . ) 
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