Spiral Galaxies without CDM halo?
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Flattened or spherical component at large radii?

1. CDM present -> spherical symmetry at large radii
2. circular orbits in the equatorial plane
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Even if the above inequality is
satisfied the mass distribution G(X) - -
can be still highly flattened. 27[(1+ X




Selfgravitating rotating disk of dust

* axial symmetry, reflection symmetry w.r.t. the equatorial plane, asymptotic flatness
* orbits of matter circular — random motion negligible
* gravitational potential of a thin layer of dust matter approximates that of

the central bulge and of matter concentrated close to the galactic plane

Axisymmetric thin disc in Newtonian gravitation rotation — mass density relations
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Rotation curve — mass density relation for disks is
nonlocal, whereas the analogous relation is local
under spherical symmetry
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Nonuniqueness of mass determination in disk model

NGC891 (+Keplerian tail) NGC891 (+Keplerian tail)

TG p*

ogl(p) = LP { /‘ﬂ v (x) |:m -z r (’L) } + /.Kl’:(x)% X
JO Jp .

X x Pt =X

K
. 1 Cdvi(x) 1 R gy? 1
Fr(p) = =P / ‘ ‘—K(i)dx +/ “(X)—K(‘—))dx}v p<R
72G J dx p o Joo dx x X




Iteration method

finding the global mass distribution by iterations convergence to the observed rotation curve
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NGC 4736 the global mass distribution
we have found
stars + gass + dust
+ (maybe) a small amount of DM
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NGC 4736 the global mass distribution

we have found
stars + gass + dust
+ (maybe) a small amount of DM
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Summary

Take a spiral galaxy with rotation curve breaking sphericity
condition (the halo is probably flattened)

Use global disk model to find column mass density of a presumably
flattened mass distribution (geometry of the central bulge is
irrelevant for the rotation of distant matter)

To minimize ambiguities inherent to disk geometry, find the global
mass density by iterations using as many observational constraints
as possible

For the several galaxies we have examined so far, luminous matter
accounts for their rotation, mass-to-light ratios fallof with radius
and are low, mass densities smoothly overlap with that of hydrogen
observed at large radii. The galaxies are much less abundant in CDM
than other models of galaxies predict.

More realistic mass models than used so far, required.



