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A New Mass Model for M31
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Abstract. A new mass model for M31 is presented. The best possible baryonic mass profile for
M31 is derived from the 2MASS K,-band image and M/L ratios from Bell et al. (2003). The
best fitting rotation curve is then found within the context of ACDM disk galaxy formation. We
find that M31 is well-described by a model that includes an adiabatically contracted halo, with
an initial NFW concentration, ¢ = 20. Models without adiabatic contraction fail to reproduce
the observed rotation curve at r > 15 kpc. The derived halo virial mass is Mvir = (9.4 £ 0.8) X
10" M, consistent with masses derived from other observational methods.

1. Summary
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Figure 1. Left: Rotation curve data overlaid with the best fit model (solid line). Right:
Enclosed mass as a function of radius.

We use the 2MASS K;-band image of M31 and M/L ratios from Bell et al. (2003) to
assign masses to the bulge and disk components. A range of allowed dark matter halo
masses and density profiles are then explored, using two extreme models for disk galaxy
formation, one with adiabatic contraction (AC) and the other without. Figure 1 (left
panel) shows observed rotational velocities with the best fitting model rotation curve
overlaid. It is consistent with a halo that has undergone AC. The right panel of Figure
1 shows the enclosed mass as a function of radius. The halo virial mass for our model
is (9.4 £ 0.8) x 1011 M), similar to the observed mass of ~ 8 x 1011 M from satellite
kinematics (Coté et al. 2000). For more details please see Seigar et al. (2006).
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