The protoplanetary disk of FT Tauri: multi-wavelength data analysis

and modeling
Garufi et al., arXiv:1405.7692
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7 Parameter Symbol Comments Value
Stellar luminosity L, Derived from observations 0.35 L,
Stellar mass M, ” 0.3 Mg
Stellar radius R, 1.7R,
Effective temperature Te 3400 K
Distance d ” 140 pc
Slope of UV excess distribution Puv Fixed in MCFOST 2.0
Slope of grain size distribution Apow 7 3.5
Dust mass density £d 35gcm™
Slope of surface mass density € 7 -1
Flaring reference radius Ry Explored with MCFOST 100 AU
Flaring reference height H, ” 12, 14 AU (high/low fyv)
Flaring exponent B 1.15
Disk inner radius R;, 0.09, 0.05 AU (high/low fyv)
Minimum dust grain size Amin 0.05, 0.1 um (high/low fuy)
Maximum dust grain size Ama 1cm
Stratification exponent Sset 0.2, 0.3 (high/low fuv)
Stratification grain dimension Qe 0.05, 0.1 um (high/low fuy)
Inclination i 60°
Disk outer radius Rout ” 50, 100, 200 AU
Optical extinction Ay Free parameter in MCFOST 1.6
Disk dust mass My ” 9-107* M,
Cosmic Ray Ionization rate l Fixed in ProDiMo 1.7-10717 ¢!
UV excess Sfuv Explored with ProDiMo 0.07, 0.025
PAH abundance foan ” 1072,1073,107*

Disk gas mass

(9,4.5,1.8) 102 M,




Shadows and cavities in protoplanetary disks: HD163296,
HD141569A, and HD150193A in polarized light

Garufi et al., arXiv:1406.7387
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The masses of young stars: CN as a probe of dynamical masses

Guilloteau et al., arXiv:1406.3805
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Fig. 3. Velocity gradient for GO Tau. Contour spacing is 0.2 kms™".
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Table 4. Disk and Star parameters derived from CN
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Source Vioo 1 Rout VI, ov
name (kms™) (©) AU (M)

DM Tau 231 +£0.17 | -309+29 | 641 £19 F0.60+009 f 0.1 1.5
MWC 480 403+041 | 36325 | 539+39 F1.83+037 §-22+£20
LkCa 15 311 +£0.10 | 47013 | 567+£39 1 1.09+£007 f 00+24
CI Tau 267003 | 51.0+£09 | 520+ 13 §080+0.02 f-2.7+£20
CY Tau 236 +£0.12 | 240+20 | 295+11 063005 ¢ 1.7+x1.7
GO Tau 207001 | 545+05 | 587 +£55 §048+001 f 40+£20
HV Tau C 376 £0.10 | 89.1+£30 | 25651 §1.59+008 f-00+29
DL Tau 283+004 | 44126 463 +6 091 +£002 f 19+1.1
IQ Tau 264+002 | 563+39 | 225+21 §0.79+002 §-03+49
DN Tau 291 £025 | 292+£3.0 241 +7 §095+0.16 f -06+1.8
04302+2247 | 418 +0.09 | 589+2.1 | 750+£56 § 197008 §-04+23

1

Notes. 6v is the departure from Keplerian rotation: v(r)
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~9: LkCa 15
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Table 6. Comparison of best Masses with tracks

Table 7. Approximate ages (Myr)

#  Star Evolutionary Tracks
BCAH SDF Pisa Dartmouth
3. 1Q Tau 3 3 2
5. DL Tau 4 4 3
6. DM Tau 8 5 3.5
7. CITau 2. 2. 1.5
9. LkCal5 4 4 3
11. GO Tau 4 3 3
13. GM Aur 2 2 1.5

W — O J O L W

Star

I1Q Tau
DL Tau
DM Tau
CI Tau
LkCa 15
GO Tau
GM Aur

Dynamical
Mass

0.79 £ 0.02
0.91 £0.02
0.53 +£0.02
0.80 £ 0.02
1.01 +£0.03
0.48 +0.01
1.00 +£0.02

Agreement & Evolutionary Track Mass range

BCAH

F 0.65-0.70
E 0.72-0.92
E 0.50-0.70
E 0.70-0.88
E 0.92-1.30
P 0.70-0.92
P 1.35-?

SDF

F 0.45-0.70
E 0.60-0.92
E 0.35-0.59
E 0.58-0.90
E 0.95-1.30
E 0.45-0.75
P 1.51-?

Pisa

F 0.48-0.72
F 0.62-0.88
E 0.43-0.62
E 0.60-0.82
E 0.90-1.25
F 0.52-0.82
P 1.30-?

Dartmouth
P 0.50-0.60
F 0.68-0.88
E 0.44-0.62
E 0.59-0.80
E 0.92-1.30
E 0.48-0.70
P 1.20-?

Notes. Qualitative agreement: E= Excellent G= Good F= Fair P= Poor



Accretion and Diffusion Timescales in Sheets and Filaments
Heitsch and Hartmann, arXiv:1406.2191
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Figure 3. Map of the shortest timescales in the length scale-density plane for a sheet. For a given combination of (L,n), all relevant
timescales are compared, and the regime of the shortest timescale is color-coded as blue for accretion (acc), red for gravitational
fragmentation (frg), and light green for laminar ambipolar diffusion (lam). The solid curved line shows the wavelength of the most unstable
(magnetized) mode, Amaqz, against the sheet’s central density (Larson 1985), the solid straight line is the corresponding hydrodynamical
mode, and the dashed line shows the sheet’s scaleheight against central density. Criticality is indicated by the horizontal, long-dashed
line (eq. 22). White diamonds show the initial conditions for models run by Kudoh & Basu (2011, see Sec.4.1.2).
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Figure 5. Map of the shortest timescales in the lengthscale-density plane, for a filament. For a given combination of (L, n), all relevant
timescales are compared, and the regime is color-coded as longitudinal criticality (blue, lon), radial criticality (pink, rad), gravitational
fragmentation (frg, red), and laminar ambipolar diffusion (light green, lam). The solid line shows the wavelength of the most unstable
mode, Az (Nagasawa 1987) against the filament density, and the dashed line shows the filament’s core-radius Ry (eq. 23). Longitudinal
criticality is indicated by the long-dashed line (eq. 21), and radial criticality by the dotted line. Symbols denote the evolution of the two
filament accretion models shown in Fig. 2.
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Two Extreme Young Objects in Barnard 1-b

Hirano and Liu, arXiv:1406.0068
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Fig. 1.— Integrated H*¥*CO™ (J=1-0) emission from B1 (contours) on top of the Spitzer
IRAC band 2 (4.5 ym) image (grey scale). The velocity range of the H'3CO™ map is from
Visr = 5.0 to 8.0 km s™'. The contours start from 0.67 K km s™! (3 o) with an interval of
0.44 K km s7* (2 o).
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Fig. 4— 850 pum (dot contours) and 3.3 mm (solid contours) continuum maps of the B1-b
region on top of the Spitzer MIPS 24 pm image (grey scale). The 3.3 mm continuum has
been applied for the primary beam correction. The gray-filled and black-filled circles in the
lower-left courner are the beams of 850 pym and 3.3 mm, respectively. The contours are
drawn every 0.08 Jy/beam (3 o) for 850 yum and 3.4 mJy/beam (2.5 o) for 3.3 mm.
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Fig. 5.— Maps of the continuum emission at millimeter wavebands. All the maps are
corrected for the primary beam response. (a) 7 mm continuum map observed with the VLA.
The contours are drawn every 3 o. The cross denotes the position of B1-bW. (b) 3.3 mm
continuum map observed with the NMA. The contours are drawn every 3 o. The crosses
indicate the positions of B1-bN, B1-bS, and B1-bW. (¢) 1.3 mm continuum map observed
with the SMA. The contours start at 30 and are drawn at 6, 12, 18, 27, 39, 54, 72, 93, 117,
and 1440. (d) 1.1 mm continuum map observed with the SMA. The contours start at 3o
and are drawn at 6, 12, 18, 27, 39, 54, 72, 93, and 1170.
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Fig. 7.— Spectral energy distributions of B1-bN (upper panel) and B1-bS (lower panel).
The data are from Spitzer MIPS (24 and 70 ym), CSO SHARC (350 ym), JCMT SCUBA
(850 pm), SMA (1.1 mm and 1.3 mm), NMA (3.3 mm), and VLA (7 mm). Arrows mark
the upper limits. The solid red curves are the single-component greybody fits with Tqus =~
16 K and § = 2.0 for B1-bN and with Ty, ~ 18 K and g = 1.3 for B1-bS. The dashed blue
curves are the results of the two component model with a compact blackbody component

and an extended greybody component. The parameters of the two component models are
Taust(ext) = 11 K, S(ext) = 2.0, and Tgust (cmp) = 23 K for B1-bN, and Tqus(ext) = 16 K,
Bext) = 1.5, and Tgust(cmp) = 24 K for B1-bS.



