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Table 1. Phases of the ISM

Phase Acronym State Approx Kinetic Approx Density Exponential Scale Mass

of H Temp. (K) n (em™?) Height (pc) (Ma)
Molecular Gas MNM H, 15 >300 60 2.5 % 10°
Celd HI CNM HI 80 40 130 2.5 x10°
Warm HI WNM HI 8000 0.4 350 1 x 10%
HIT Regions WIM HIT 8000 P 750 1 % 108

Coronal Gas  HIM HIT 108 0.003 3000 ~1x 108
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Fig. 5.22. The Hi global profile for NGC 7331: radio power F,, (in janskys) received from
gas moving at each velocity, measured with respect to the Sun; Vi = V. the recession
speed at the galaxy center — K. Begeman.
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Because much of the gas lies at radii where V(R)is nearly constant,most of the emission
is crowded into two peaks near the extreme velocities. This double-horn profileischaracteristic

of galaxies where the rotation curve first rises,then remains roughly flat;
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understanding can be based on the serial accretion by a galaxy with mass, kinetic

and potential energies (m, T, V) of dwarfs (dm, 8T, 8V). Each is in virial equitibriumz.

so that 2T = -V and 28T = -0V. If energy D is dissipated in the interaction, the
energy equation is

Lsmo? + Lomo® + D = Lé(m + gdm)(o 4+ 60)° (1)

where 6T = %Jmag and T = %ma’2 and g is unity if mass is conserved.

If D = fGm&mire where fis a free parameter and r, is the effective radius, then
1 2
odo(m+ gim) = 36m(ag — go?) + fGmoém/re  (2)
which yields the differential equation

dlog o 3
dlooggm :%(gfg)Jr% 3)

where ry has replaced fto keep a dimensionless equation simple.

We integrate Equation (3) numerically and adopt M/L e af, following Mould (2014),
and re = rgo ™™ plus a dispersion, to obtain the fundamental plane shown in Figure
1. In our adopted M/L € is not a free pa rameter® The proportionality constant will
contain stellar population dependences, such as metallicity. The fit to Figure 1 is

7o o< o188 B04 where SB is surface brightness, which is not too dissimilar to that
found for 6dF by Magoulas et al. (2012): r, & g-335B~0-89,
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