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ABSTRACT. We present a 3-D hydrodynamical and radiative transfer simulation which 
suggests that the circular "necklace" of massive star formation in W49A may result from 
fragmentation via a ring instability during the collapse of a rotating cooling molecular cloud. 

1. I n t r o d u c t i o n 

The star-forming region W49A is characterized by a rotating ring of HII regions (Welch 
et al. 1987). Spectral lines toward several of the HII regions show red and blue shifted 
absorption and emission components split in an inverse P-Cygni profile characteristic of 
infall and gravitational collapse (Keto 1990a). Welch et al. interpret this as evidence for 
uniform collapse of a several pc scale molecular envelope onto the ring. They postulate a 
central mass of 5 χ 104Μ© to keep the orbiting HII regions in centrifugal equilibrium, and 
motivate the infall of the cloud envelope. We present here an alternative model. 

2. T h e Ca lcu la t ions 

We begin with the cooling spherical cloud described in Monaghan and Lattanzio (this 
volume, and 1990). The gas rapidly collapses down the rotation axis and forms a thin disc. 
After 2 initial free fall times (*//) a ring forms, with material in the centre cleared due to 
the centrifugal force. The ring then fragments into 5 major condensations (see figure 1). 
These cores have masses of about lOOOM© and radii about 0.6pc. 

We expect stars to form within these cores, on a scale below our resolution. We have 
thus assumed that in each core there is an HII region of diameter 0.1 pc. The model HII 
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regions serve 2 purposes. They heat the surrounding molecular gas (Scoville and Kwan, 
1976) and provide a background source of continuum radiation against which the foreground 
gas may be seen in absorption. Synthetic H C O + spectra calculated with the code described 
by Keto (1990b) are shown in figure 1. The velocity field in the model shows that the 
splitting of the emission and absorption lines arises from small scale rotation and collapse 
within the individual cores. The magnitude of the splitting is about the same in each of the 
different cores because the fragmentation process results in cores of approximately equal 
mass and radius. Whether the splitting is seen in emission or absorption is dependent on 
the assumed radiation temperature of the continuum relative to the lines. 

3 . T h e N e w Mode l 

In this model we propose that the ring of ΗΠ regions results from the fragmentation, 
through a ring-mode, of a collapsing rotating cloud of gas. There is no central mass to 
keep the fragments in stable orbits, and further hydrodynamical evolution shows the ring 
to be a transient phenomenon with a lifetime of < t//. Gravitational collapse at the time 
of formation of the cores is entirely localized about the individual HII regions while the 
surrounding disc material is only weakly bound to the structure. Details will be published 
elsewhere (Keto et ai. 1990). 
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Figure 1: W49A (left) from Welch et ai. (1987) and our model (right), at a viewing 
perspective suggestive of W49A. 
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