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I
INTRODUCTION

1.1. THE INTERSTELLAR MEDIUM

The interstellar medium (ISM) contains the gas, dust, radiation and charged particles
that lie between the stars in a galaxy. The gas in the ISM is composed of hydrogen
(70:4% by mass), helium (28:1% by mass) and heavier elements (1:5% by mass). In our
Galaxy, the Milky Way, gas and dust are ø 10–15~ of the stellar mass (e.g., Ferrière,
2001). Gas, dust and radiation interact with each other. This coupling between gas, dust
and radiation gives rise to an ecosystem (e.g., Burton, 2004). In this ecosystem stars are
formed out of interstellar gas. Stars process interstellar gas through nucleosynthesis,
which is then returned to the Galaxy through stellar winds and supernova explosions.
There, it will repeat the process, forming new stars, planets and life. An overly simplified
cartoon of this cycle is presented in Figure 1.1. Stars are formed in the densest portions
of the ISM, molecular clouds, where gravity compresses the gas to densities high
enough that it can form stars (e.g., Blitz & Rosolowsky, 2006). Once stars are formed,
these will interact with the surrounding gas. This interaction, through radiation, winds
and supernovae explosions, might trigger new rounds of star formation or render the
surrounding gas incapable of forming new stars (e.g., Walch, 2014). The exact details
of how this cycle develops, how gas transitions from being hot and diffuse to cold and
dense, are part of the recipe that determines how galaxies evolve over time, and it is
one of the main missing pieces in our understanding of galaxy evolution (e.g., Schaye
et al., 2015).

A color composite image of part of the Galactic ecosystem is shown in Figure 1.2. This
is Cygnus X (Piddington & Minnett, 1952), a region of massive star formation located
at a distance of ø 1:4 kpc (Rygl et al., 2012; Kiminki et al., 2015). In Cygnus OB2 it is
estimated that there are around 2600 OB stars (Knödlseder, 2000), and between DR21
and W75N 40 massive protostars (Beerer et al., 2010). There, the extreme-ultraviolet
(EUV) photons (energies g 13:6 eV) from massive stars ionize the gas creating HII
regions. The free electrons produced in the process heat the gas through collisions to
temperatures í 104 K. This results in HII regions having high thermal pressures and
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