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I 
The energetic activity in the nuclear barred region of NGC 253 is attributable to a 

burst of star formation. NGC 253 is in many ways a twin of the ‘prototypical’ starburst 
galaxy M82; the strong non-thermal radio continuum, high far-infrared luminosity, and 
bright molecular emission of the central 1 Kpc parallel the morphology of the M82 star- 
burst. Furthermore, the filamentary low ionization optical emission and extended X-ray 
emission along the minor axis in NGC 253 is similar to a scaled down version 
developed galactic bipolar wind in M82. The infrared luminosity of NGC 253, 
is comparable to M82 but is emitted from a smaller region (Telesco and Harper 
suggests that the NGC 253 starburst may be more intense and at an earlier evolutionary 
stage than M82. However, the presence of a non-stellar AGN in NGC 253 may complicate 
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The observations also support the evolutionary scenario of starbursts suggested by 
several authors and recently outlined by Ftieke e t  aE. (1988). In this scenario NGC 253 
is at an earlier evolutionary stage than M82. Superbubbles of the thermalized ejecta 
of numerous supernovae have broken out of one of the poles of the galaxy disrupting 
the molecular clouds. Within the plane of the galaxy, a portion of the kinetic energy 
has compressed and pushed the molecular clouds out of the very center forming a dense 
molecular torus. Further evidence for this evolutionary scenario is given in Rieke et  a2. 
(1988). 

Although a considerable number of observational investigations have focussed on the 
state of the interstellar medium of the starburst region in M82 and it is now fairly well 
understood, the relevance of this knowledge to other starburst galaxies has been debated. 
The high resolution observations of NGC 253 presented here demonstrate that M82 is not 
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Figure 1. The HCO+ J = 1 4 0 integrated emission plotted on the X ray map of Fabbiano and Trinchieri (1984). 

The HCO+ emission contours are multiples of 13.5Jy.kms-lper beant The synthesized beam is 10.8” X 7.0”. 
The solid line marks the position angle of the major axis and the dotted line marks the position angle of the stellar 
bar (Scoville e t  d. 1985). Note that the dense molecular gas tends to ‘bracket’ the base of the X-ray emission. 
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+ emission. The cut is dong the major axis. The nucleus is at  0” Figure 2. A position velocity map of the HCO 
Note that the HCO + emission is from two separate velocity components spatially separated by N 9”. 
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Figure 3. (a) The 3.3 mm continuum map. The contour interval is 18 mJy per beam. The beam, 7” X 6”, is 
shown in the upper right corner. The c~oss  marks the position of the nucleus. The total flux is 0.35 f 0.05 Jy. (b) 
Comparison of the distribution along the major axis of the HCO’ emission (solid line) and the 3.3 mm continuum 
emission (dashed line). 
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