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The impact of stellar feedback on the evolution of the interstellar medium (ISM) plays 

a central role in galactic evolution as well as the star formation process at the 

molecular cloud and core scales. We present observations of the [CII] and [OI] fine-

structure lines from the SOFIA FEEDBACK Legacy Survey towards the bipolar HII 

region RCW 36 in the Vela C molecular cloud, complemented with Chandra 

observations. RCW 36 is a prototypical bipolar HII region that consists of an OB 

cluster, with an estimated age of 1 Myr, at the center of a dense molecular ring and 

bipolar cavities. The SOFIA observations show [CII] and [OI] self-absorption in the 

dense molecular ring, and unveil blueshifted expanding shells in the cavities. Using 

this kinematic information, the expansion timescale for the ring and cavities can be 

estimated. The resulting expansion timescale for the cavities is significantly smaller 

than for the central ring, demonstrating that the expansion of RCW 36 proceeds in 

multiple stages. The observations further show that the stellar feedback locally breaks 

through the dense molecular ring and thus disrupts dense star forming gas. Lastly, the 

SOFIA observations unveil a powerful bipolar outflow in the cavities that is only 

detected in [CII]. The Chandra data demonstrates the presence of a hot plasma inside 

the ring and cavities that is excited by stellar winds from the OB cluster. This hot 

plasma also extends beyond the bipolar region, implying important leakage of the hot 

plasma from the HII region. This leakage provides an explanation for the relatively low 

expansion energetics of the ring and cavity. The combined data thus shows that stellar 

feedback drives inhomogeneous expansion that can simultaneously lead to the 

formation and disruption of dense star forming gas.


