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molecules (e.g., H2, Co, H20). Dissociated atoms (e.g.,

Can we see?

igh-velotity gas wind can produce shock waves at

r region of protoplanetary disks (Nakamoto et al.
005). The shock waves would dissociate disk gas

S, N) emit line photons. If the atomic line

ion is strong enough, we could observe these
and investigate the dynamics of the

planetary disk. Moreover, it is known that the
waves induce the thermal processing of dust
les (e.g., lida et al. 2001), it would be the direct
nce of the thermal evolution of dust particles in
rotoplanetary disk.
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In order to integrate, we have to know
the total area in which the gas emits
atomic line emissions. In this study, we
estimate the area 10 (AU)Z2.

* Emitting region has small relative velocity (~10 km s™) to
the central star (low-velocity component)

« [O1] lines are strong enough as expected from obs.,
however, ionized lines are very faint.

* There are the same feature in some observations of T
Tauri type stars

* Positive corelation with X-ray Flare
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o Distribute gas densi ;de“Si_‘Y (see left panel) strong line emission enough to explain observations. On the contrary, for 3
€ v ;’::r“’;'e‘fa‘:u?e — (PR ionized atoms ( [SI1] and [NII] lines), the expected line luminosities are =
o much smaller than observations. The reason is thought to be rapid gas o
> Gas Flow A cooling due to Lyman a emission. Lyman a emission cools the gas down 3.
g density = p,, , velocity = v,, to about 104 K, and ionized atoms would rapidly recombine with electron. g
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- The gas flow interacts with the density o J
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km s*1. Molecules in the gas flow are It is thought that these line spectrums are composed of two distinguishable components;
10712 L - . dissociated to be atomic forms. Small high-velocity component ( ~ -100 km s1) and low-velocity component ( ~ 0 km s!). Our
2 1.998 1096 4 1.992 amount of the atoms is ionized. model is predicting the low-velocity component. Obs. of DO Tau shows the low-velocity
The right side of the density peak is component of [Ol] line spectrum, but not of [SII] line spectrum.
103 : i also a shock front, which is produced — -
+[ no by the collision with rested disk gas. It 6. Identification of the shock
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S o5 1 disk gas is dissociated. 1. Relative velocity to the central star ~ a few tens km s’!
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S o temperature , chemical composition, and 2. [01] lines are strong, but ionized lines are faint
g w0 of course the line emissivities as a line ratio at low-velocity component is important
g 100 | b function of the height from the mid- 3 lati ith |
< o b o ] plane. We can obtain the line - Relation with X-ray Flare
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10710 L | hole disk
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