SFEN 286 #31-35

HY: AW



On dust-gas gravitational instabilities in protoplanetary discs

. AN ORDERED MAGNETIC FIELD IN THE PROTOPLANETARY DISK OF
AB AUR REVEALED BY MID-INFRARED POLARIMETRY

Probing the multi-scale interplay between gravity and turbulence -
Power-law like gravitational energy spectra of the Orion Complex

. The Chemistry and Kinematics of Two Molecular Clouds near
Sagittarius A*

G345.45+1.50: An expanding ring-like structure with massive star
formation



On dust-gas gravitational instabilities in protoplanetary
discs

Henrik N. Latter® & Roxana Rosca

* Protoplanetary disc A CADdustil % : cm barriers [E]28
* Collective instabilitiesDEIE TY) 7 TEH A EEME
 Classical gravitational instability
e Streaming instability

* Secular gravitational instability (SGI): aerodynamical friction between
particles and gas
e single-fluid SGI (KWW EAEHE T THESES

* single-fluid SGI: assume that the angular momentum bestowed onto, or removed from, the
gas disk is negligible

* On sufficiently long scales, both sides of this momentum transaction must be included
* two-fluid model TODIPUZZEE M, SGHZREFHMNELS
« FWXTIHXZEDFHZHEMMIHE
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Figure 4. Growth rate of the 5GI as a function of k for tightly
coupled particles. Parameters are: (Jg = 3, € = 100, § = 0.01, and
a = 10~ 5, The solid red line is the full solution to the dispersion
relation, and the blue dots correspond to the asymptotic growth
rate (52).

* Razor-thin disc modelZ{RE I 5.
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Figure 3. Growth rate of the SGI as a function of radial
wavenumber k for weakly coupled particles. Parameters are (Jg =
5, e=10.1, 8 =001, and n = 107*. Here Hg = ¢¢ /{1 is the gas
vertical scale height. The solid red line is the full solution to the
dispersion relation and the blue dotted solution is the asymptotic
growth rate from (46)
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AN ORDERED MAGNETIC FIELD IN THE PROTOPLANETARY DISK OF AB AUR REVEALED BY
MID-INFRARED POLARIMETRY

Dan L', Eric PanTin'?, CHARLES M. TELESCO' . H_.x_r\' Zuanc', CHrisToPHER M. WricHT, PeTER J. BARNES'. CHRIS
PackHAM™®, aND NaIBi MARINAS!

¢ 10.3 umTDAB AurDA A MR I D £l

e CanariCam at the 10.4-m Gran Telescopio Canarias

¢ <80 AUT™0.44%, LYMAIT~1.4%DEEZZEH

s @AE/NF—2 5RE . PATmodel fitting

 [N{AllIddichroic emission of
elongated particles aligned in

a disk B-field

o SMEITERELIR L

» B-field: a poloidal shape tilted from
the rotational axis of the disk

Table 1
Model parameters
Parameter Value Unit
T, 10,000 K
R, 2.5 R
Inclination 27 Degree
Fin 0.5 Al
Tout —1[)[:‘ .‘!'LT_:
g 1.2 ..
To 100 ATl
ko 8.5 Al
. 1.125 -
M qust 1.2e-4 Mg
Gmin 0.01 fATT
Gmax 1.0 L
MNote. Emission of the star

iz assumed to be blackbody.
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Figure 3. The best-fit model (red vectors) superimposed on the
observation (black vectors). Displayed in the background is the
surface brightness of the model disk, superimposed by model po-
larized intensity contours. In this model, the disk is threaded by a
tilted poloidal B-field, the projected orientation of which is shown
in the upper-left sketch (green line). See the electronic edition of
the Journal for a color version of this figure.



 Disk of AB Aur: optically thick at 10.3 pm
e Disk FRME 215 . magneto-rotational instability
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Figure 4. Illustration of the goodness of fit. Azimuthally aver-
aged degree of polarization (a) and polarization P.A. (b) of the
model (blue lines) and the observation (black lines with 1-& error
bars) are compared at a range of deprojected distances from the
star. In the outer disk (r = 05), most polarization is contributed
by scattering (green dotted line). Toward the inner disk (r < 005,
scattered polarization becomes negligible and polarized emission
(red dashed line) from aligned dust grains dominates. See the elec-
tronic edition of the Journal for a color version of this figure.



Probing the multi-scale interplay between gravity and turbulence -
Power-law like gravitational energy spectra of the Orion Complex

Guang-Xing Li'* , Andreas Burkert'?

e JE{THFZE Tgravitational energy spectrum&E LNV OBE = ZI2IEL 1=
* To quantify the importance of gravity on multiple physical scales

» E[F[Z0rion A & BTwavelet-based decomposition technique T

=H5HLT-

* The map traces column densities
1*10721 cm”-2 <N < 2*10723 cm”-2
* resolve down to ~36”
(correspond to 0.07 pc)
* From a few pc down to ~0.1 pc scale
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£, (k) of Orion A, 4 =-1.88

Burgers Turbulence F, -~k
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The Chemistry and Kinematics of Two Molecular Clouds near
Sagittarius A*

John A. P. Lopez"**, Maria R. Cunningham', Paul A. Jones', Jonathan P. Marshall'*,
Leonardo Bronfman®*, Nadia Lo*, Andrew J. Walsh’
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* Well-mixed gas
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G345.45+1.50: An expanding ring-like structure

with massive star formation *-**

Cristian Lopez-Calderon? 3, Leonardo Bronfman!. Lars-Ake Nyman® 4, Guido Garay!.

. — . i) 5
Itziar de Gregorio-Monsalvo™ 4.5 and Per BEI‘g:L‘L]E]llﬁ

s REEEBHIRIELE Z 5N 5G345.45+1.50Dring-like structure?
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Table 2. Summary of the physical properties of the 104 identified *CO clumps.
[ ~30K
« TREBE

Parameter Range Average Median =
-----------

Diameter 03-1.6 0.9 0.9

[pc]

IMass 2.3-7.5%107 44 23

M) L -
Density 10%-10* 2x10° 10° e
Lcnl_j] . 9 77 9 ) (T ETEE i Ea s N I
ECO{L}Tm den51ty BX1O_D_ZX1O__ 3X10_1 2X10_1 Right Ascenaioen {12008

cm - f '

Line velocity width 0.7-2.0 1.1 1.0

[kms™']

! The total mass of the clumps 1s 4.5%10° M.

= Densities and column densities are estimated assuming a mean molecular weight of y=2.29.
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e Expansion timescale: ~¥3*1076 yr
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