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Abstract. In order for the magneto-rotational instability to take place, we need a sufficiently
ionized disk. Here, we study, besides viscous dissipation, another heating mechanism for the disk
that involves the damping of Alfvén waves due to its interaction with dust grains.
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The most accepted mechanism for redistributing angular momentum in an accretion
disk is the magneto-rotational instability. This mechanism only exists if the gas in the
disk is sufficiently ionized to be coupled to the magnetic field lines. Hence, a heating
mechanism for the disk is needed. Besides the viscous heating mechanism often included
in the models by means of the α prescription (Shakura & Sunyaev 1973), in this work
we study the damping of Alfvén waves as an additional heating source. The mechanism
we suggest for the damping of the waves involves dust grains, usually observed in these
systems. This damping affects the Alfvén wave propagation near the dust-cyclotron fre-
quency, since charged grains in a magnetized medium are highly coupled to the waves
due to cyclotron resonances (for further details, see Vidotto & Jatenco-Pereira 2006). We
assume a size grains distribution that implies different charges and thus a broad band of
resonance frequencies are damped.

By assuming an initial energy flux of Alfvén waves, φ = vA〈(δB)2〉/(4π), where vA

is the Alfvén velocity and δB is the magnetic field perturbation, we analyse how the
damping of the waves can increase the disk midplane temperature Tc. Writing |δB| = fB,
we study the profile of Tc for the first 2 AU from the central star for different values of
f (f = 0 means that the only heating mechanism is viscous dissipation). As a result we
obtain that the temperature increases more significantly for the outer radii. Comparing
with the temperature due to the viscous heating mechanism, if f = 1%, at 0.1 AU there
is not any appreciable increase in Tc and at 2 AU the increase is ∼ 9%. For f = 10%, this
scenario changes: at 0.1 AU the increase in Tc is ∼ 10% and at 2 AU the temperature
increases more than 2.5 times. These results show that the wave damping can be an
important mechanism for disk heating.
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