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Abstract. We construct a model of the physical structure of photoevaporating protoplanetary
disks, and numerically calculate the coagulation and settling/evaporating process of dust par-
ticles in the disks. Our result show that (sub)micron-sized-dust-particles could evaporate with
the gas, which leads to dispersal of infrared excess radiation from the disks.

Photoevaporation of protoplanetary disks induced by ultraviolet photons and/or X-rays from

the central stars is known as one of possible mechanisms of gaseous disk dispersal. In addition,

photoevaporating flow is expected to affect dust evolution that will lead to the planet formation

in the disks, and observational properties of the disks.

In this work we have made a detailed model of gas density, temperature, and velocity structure

of one-dimensional, steady photoevaporating flow in protoplanetary disks. By using the obtained

disk structure, we compare the gravitational and the gas friction forces which affect on a dust

particle in the disks to estimate a critical dust radius. The result shows that (sub)micron-

sized-dust-particles could evaporate with the gas, instead of settling toward the disk midplane

(Figure 1, left; Nomura & Inutsuka 2004). In addition, we calculate the dust evolution in the

disks by numerically solving a coagulation equation for the dust particles (Nomura & Nakagawa

2006), taking into account the upward motion of the dust grains, which shows that (sub)micron-

sized-dust-particles disappear from the disks because they can move only upward with the flow as

well as coagulate very quickly near the dense disk midplane. Finally, making use of the resulting

spatial and size distributions of the dust particles, we calculate spectral energy distributions

(SEDs) of dust continuum emission from the disks, which suggests that the photoevaporation

process could help to reduce infrared excess radiation from the disks (Figure 1, right).
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Figure 1. The critical radius of a dust particle at various positions (R, Z) in the disk (left).
The resulting SEDs of evaporating (thick lines) and non-evaporating (thin lines) disks with
observational median SED toward classical T Tauri stars (triangles; D’Alessio et al. 2006) (right).
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