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6 Conclusions and Future

Research

6.1 Conclusions

In this study the random velocity dispersion and thickness of the HI layer

in NGC 3198 and NGC 2403 have been measured. In NGC 3198 a ran-

dom velocity dispersion of 10�3 km/s (1�-uncertainty) in the inner regions,

decreasing down to 8�1 km/s in the outer regions, and a layer thickness

(1�-dispersion measure) of 400�200 pc inside a radius of 15 kpc aring to-

wards 750�300 pc at a radius of 25 kpc have been found, and in NGC 2403

a random HI velocity dispersion of 10�0.5 km/s in the inner regions, de-

creasing down to 6�0.5 km/s in the outer regions, and a layer thickness

(1�-dispersion measure) of 200�200 pc.

When the observed HI rotation velocities are explained with dark matter,

these measurements imply that the ratio between the vertical and radial

axis of the dark matter distribution in the two galaxies is 0.25�0.2. This

means that the dark matter distribution is more like a thick disk than a

round halo. Whether the mass to light ratio of the visible matter is high,

in combination with a dark matter distribution with a large core radius, or

the mass to light ratio of the visible matter is low, in combination with a

dark matter distribution with a small core radius, cannot be decided from

these measurements. Still a low mass to light ratio of the visible matter in

combination with a dark matter distribution with a small core radius may be

preferable, because in this mass distribution the theoretical layer thickness

is largest, approaching the rather high observed layer thickness.
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6.2 Future Research

It may still be worthwhile to investigate if there is really no other way to

explain the observed HI velocity �elds in spiral galaxies than with circular

orbits for the HI, implying large amounts of invisible matter or a modi�ed

gravitation theory, especially because a satisfactory explanation for the fact

that the observed HI rotation velocities in the outer parts of spiral galaxies

seem to stay exactly constant with radius is still lacking. For example,

maybe contraction in the inner regions of the HI layers of spiral galaxies,

changing into expansion in the outer regions can explain the observed HI

velocity �elds, and it might also explain the twist in the inner regions in the

observed velocity �elds of the HI layers of NGC 3198 and NGC 2403.

It might also be worthwhile to take a closer look at the HI column density

and velocity dispersion �elds observed in face-on galaxies. Because in these

galaxies the HI random velocity dispersion is directly measured, it may be

possible in this way to decide whether the HI random velocities are indeed

constant on circular orbits, as has been supposed here, or maybe not. Sec-

ondly, from the correlation between the two �elds, the pressure term in the

HI layer of a spiral galaxy may be studied. For instance, if the HI column

density as well as the random velocity dispersion are high, the pressure will

be high as well.


