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A STUDY OF THE PLANETARY NEBULAE ABELL 30 AND ABELL 78 

M. Cohen*, H.S. Hudson**, S.L. O'Del l**, W.A. Stein*** 
*Univers i ty of C a l i f o r n i a , Berkeley 
**Universi ty of C a l i f o r n i a , San Diego 
***University of Minnesota 

We have s tudied the centra l regions of the planetary nebulae A 30 
and A 78 by UBVRI photometry, o p t i c a l spectroscopy, and near - in frared 
photometry. The spectra contain h i g h - e x c i t a t i o n emission l i n e s and 
s trong ly resemble those of Wolt-Rayet s t a r s of the carbon sequence. We 
i n f e r s t e l l a r temperatures > 50,000°K. The observed 3.5-ym f l u x of 
each nebula exceeds reasonable ex trapo la t ions of both the s t e l l a r f l u x 
and any p o s s i b l e f r e e - f r e e emiss ion. The colour temperature of t h i s 
excess between 2.28 and 3 .5 \xm i s ^ 1000°K. For each nebula, the aper-
ture dependence of the excess emission suggests an extended (y 10 arc-
sec radius) region centred on the nucleus . Thermal rad ia t ion from a 
d i s t r i b u t i o n of dust that i s concentrated near the n u c l e i seems the most 
p l a u s i b l e explanat ion for the exces s , but no theory of dust formation 
or heat ing seems t o t a l l y adequate at present . (Paper w i l l appear in 
the Monthly Not ices of the Royal Astronomical S o c i e t y . ) 

DISCUSSION 

Mathis: Is i t not p o s s i b l e to suppose that the grains are being blown 
o f f the sur faces of neutral condensations by the s t e l l a r wind? 

Cohen : I t i s qu i te p o s s i b l e t o appeal to condensations in which grains 
might be forming. At severa l l o c a t i o n s within Abell 30 and Abell 78, 
the nebular spectra do show emission l i n e s of 01 sugges t ive of neutral 
condensat ions . 

Panagia: For expla in ing the observat ions of both A 30 and A 78, you 
f i n d i t necessary to adopt a range of grain temperatures with Tm a x /Tm^n 
^6. For NGC 7027 a s imi lar range of temperatures i s needed (from ^90°K 
to ^600°K) and the only explanat ion i s that there i s a wide range of 
grain s i z e s . I would suggest that such a s i z e range may be a general 
f ea ture of planetary nebulae. 
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