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Imaging observations to understand dust grains in young circumstellar disks
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Circumstellar disks around young stars are the likely sites of planet
formation, thus observations of physical and chemical properties of disk
material are essential to understand planet building processes. One of
the recent highlights of observations for such disks is the discovery of
transitional disks with clear spiral arms by high-angular-resolution and
high-contrast imaging with Subaru. Those observations employ
polarization differential imaging (PDI) method, combined with adaptive
optics, where the scattered light from dust grains is detected while the
un-polarized stellar component is subtracted out. The technique is very
powerful to probe the inner part of the disk compared to classical
methods, thus to reveal the signs of interaction between the disk and
possible planets. For instance, observations with the state-of-the-art
instruments have successfully detected disks typically beyond 30 AU from
the central stars with the angular resolution of about 9 AU. In
addition, the polarized light tells us about properties of
scatteres in the disk since polarization depends such as on gain size,
composition, shape, and porosity as well as the scattering angle. Given
the current situation that PDI is becoming the major technique for disk
imaging, it is useful to discuss how we can derive information on
realistic dust grains from such data. In this talk, | will review the
recent observational efforts especially in PDI and introduce the
attempts to put constraints on grain properties in young circumstellar
disks.
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Collisional and orbital evolution of dust particles in protoplanetary disks
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Molecular dymnamics simulation of sticking process of sub-micron particles

oo oot
TANAKA, Hidekazu'*

l0goooooooooo
HLTS, Hokkaido University

boooooobooboboboboooooooobooboboooooooooobobOobobooobooonoo
goooooooobobobooooooooobobooboooboooooDobobOOooboobooDoboboboooo
ooooooooboboboooooooboobobobooooboooobobobobobooboooDoboboboooo
0000000000oooO0O00000U00ooOo0O0O0000D000o0OODO0000DOOODODO0O00O0000 UKRO
0)oooooooooooooooooooooooOOOCCOOOoO0OoUOUUOoOoOooOoOo-oooogooooo
oooooooooobooooooooMbOOODOOOOOOOOOOOOOOOODOODOODOOOOOOODDOO
goooooooooooboobooogoobooboooooobooogooDoboo MDD OOOODODOOOOOODO
ooooboooooboon

oobOoobooboooooooboooobooobooooobooooooboooooooooobobooooOoooooon
ocoooooooooooooOooooOooooOooooooobooOoooooOooooOoOoOoDbOOooobooOoD 30
ooooooobooeonmbOO0 200000000000000000 20000000000000O000O0OO
gooooOoOoOoOoOoOOOOOOOOJKROOOOOOOOOOOOOOOO20000000000000000
gooooooooooboboboooooooooooobobobobboboooobobOobobobobooboooOoo
obooooobobobooooooooboboboooooooboobobobooboooobooboboboobooooon
ocoooooooooooboboo0oooooooOoooooOobooooooboooOoooooObooooDoboOoooooD?
ooooooooo0ooooooboobooOoz2000000000000O0O00ODOOOOODOODOOOOOOODODOD
bobooboboobooboooobooboooobooboooobooboooobooboOooboOoboon

gooooooooboboooooboooooboboooooooooooDoboboboob0ooobDoDbUuDb oo
oboooboboooboobooooobooooooboooobobobooDoDobooooDbon

goooo:0booo,0bbobo0oo0oo,00oo,0obo,0o0o0ooog
Keywords: cosmic dust, grain aggregate, planet formation, planetesimal, tribology

4000

2000
F,ooL
0_

N=3032309

R=87.58

E =63.2

_2000 1 1 1 1
170 172 174

X

176

1/1



Japan Geoscience Union Meeting 2012 2 ) ;
(May 20-25 2012 at Makuhari, Chiba, Japan) °

©2012. Japan Geoscience Union. All Rights Reserved. ]&g{;‘sgimc
Union
PPS24-04 00:106 00:50 250 14:30-14:45
Jdooddoooooodoodoooooddoodoooooodn _
Does nuclear-spin temperature of water molecules in comet coma reflect the formatiol

temperature of the cometary ice?
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The nuclear-spin temperaturé ,;,,) is derived from the ortho-to-para ratio (OPR) of molecules suchsasrHH,O, which
contains two protons with spin of 1/2; thus, its total spin state can be either O (singlet, para) or 1 (triplet, ortho). In the case of
H>0O, the OPR is equal to 3 in statistical equilibrium, which is achieved at temperatures above "50 K.

T spin Of interstellar BO molecules has been observed, because they are suggested to be indicators of these molecules’ phy:
ical and chemical histories. In cometary coria,;,, of H,O has been derived to be typically “30 K. Recently, it was found that
there has been a wide range of the observed valu&s,gf of H,O from 13.5 K to "50 K in interstellar space.

Since nuclear-spin conversion is unlikely to occur for isolated molecules in the gas phase. These values have been implicate
as the temperature of cold grains at molecular condensation or formation in a molecular cloud, or in the solar nebula, for example
However, the real meaning of the observeg,;,, remains a topic of continuing debate. For a proper interpretation,gf, of
molecules observed in interstellar space or cometary coma, the correlation b&tyeeand temperatures of ice at condensa-
tion, formation, and desorption needs to be investigated. Hugp, of thermally desorbed O from water ice condensed or
formed at low temperature is yet to be experimentally measured.

The present study measured thg,;,, of H,O thermally desorbed from pure amorphous solid water (ASW) deposited at 8 K
by employing a combination of temperature programmed desorption and resonance-enhanced multiphoton ionization (REMP
methods. We also produced ASW at 8 K by photolysis of &/Ck mixture (photoproduced ASW) for the idea th&f,;,, of
H>O molecules formed at a low temperature relates to the formation environment.

As a result, thermally desorbed,8 molecules at 150 K from all ice samples prepared at 8 K sholugg, almost at the
statistical high-temperature limit(30 K). T, of desorbed HO from vapor-deposited pure ASW is almost at the statistical
high-temperature limit%¥~30 K), while its value was almost the same after leaving it for 9 days at 8 K. These results suggest that
the T 4,;,, Of gaseous KO molecules thermally desorbed from ice does not necessarily reflect the surface temperature at which
H>O molecules condensed or formed. We discuss the possibility of nuclear-spin conversigd f Water ice.
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A synthesis experiment of GEMS analogue grains produced by thermal plasma
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"Astromineralogy” as mineralogy: until now and from now
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