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1. Detailed Models of Protoplanetary Disks
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Fic. 5.—Vertical temperature profiles of dust (thin dotted lines) and gas at the
disk radii of x = 1, 10, and 100 AU for the irradiation models of X-rays+UV
(solid lines), X-rays only (dashed lines), and UV only (dot-dashed lines). Dust
model A with ayax = 10 um is used. The X-ray heating is dominant at the inner
region and the very surface layer of the disk, while the FUV heating dominates
in the middle layer and the outer region of the disk.
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Fic. 13.—Level populations of molecular hydrogen at a disk radius of 30 AU for dust model A ( filled diamonds) with @pax of (@) 10 um, (b) 1 mm, and (¢) 10 cm and
(d) model B in quiescent (asterisks) and turbulent (open squares) disks. The irradiation model of X-rays+UV is used here. The level populations change from LTE to
non-LTE as dust particles grow or settle toward the disk midplane, and since the gas temperature drops while the UV photons in the disk increase.
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FiG. 14—NIR (1 um < 4 < 4 um) spectra of rovibrational transition lines of molecular hydrogen from the disks for dust model A with @max 0f (@) 10 um, (b) 1 mm,
and (¢) 10 cm and (d) model B in a quiescent disk. The irradiation model of X-rays+UV is used here. The distance to the disk is set to be = 56 pc. The lines from higher
energy levels become relatively stronger as the dust particles evolve and the level populations change from LTE to non-LTE.
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Fic. 16.—Same as Fig. 14, but for the UV (1100 A < / < 1800 A) emission lines. The line fluxes of transitions originally pumped from higher energy levels
seem to be relatively weaker as dust particles evolve and the gas temperature decreases. The lines are also affected by the strength of UV radiation field in the disk.
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2. A Planetesimal Accretion Zone
around Binary Stars

s possible?
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Fic. 1.—Time evolution of eccentricity of planetesimals as a function of the
initial semimajor axis in units of AU in the case of p = 0.2. Left panels show
the case of ez = 0.1 and right panels show the case of ez = 0.4. In both cases,
we assume that ag = 1 AU. The dashed lines in the bottom panels at 10°
binary periods show epump given by eq. (9) and the solid lines show eesc given
by eq. (6).
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Fic. 5.—Inner boundary radii of the accretion zone @, in units of AU as a
function of ep in the three cases of u = 0.01 (triangle), 0.2 (circle), and 0.5
(square). The solid curves are given by eq. (10) derived from the secular

perturbation theory.



