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Shocks in dense clouds

IV. Effects of grain-grain processing on molecular line emission
S. Anderi et al.  http://arxiv.org/pdf/1408.0140

Grain-grain process h' C-type shocklc 5% 57 E&

m Context
- Grain-grain process : SEERIE T DShockzZE T 5 L TIRICEE

m Aim
- Grain-grain process® C-type shock NDFE % NS
1. WIHZDEALIC KB FEL?
2. Molecular line emissionid & 57 5 H\?
3. t%F(Cshattering & vaporization [ & % SiO®Drotational line emission ND £ (L?

s Method Shatt\ering\ Yaporizatio:\@?&:%@%ﬁﬁﬂt:oL\’Ctat
_ CDI)=XDI|-NDFwHEXICHBDEDI &
- 2-fluid shock model V

: Shattering & vaporization C & 282 % Alfzmodel
: Multi-fluid modelz AW EtE LD, 7705 —T ~ 10058 W
: LVG-based modelling Z#HtE THW5



m Result
1. W5 DEALIC K DHEIL?
—H&I5 DL VMEICE WT, grain-grain process|dC-type shocklC W& A KX T
. Maximum temperature (&30, shock width(E¥E< 7183
—Grain-grain processD B EIC K > T. Shock structure MEEHN 5T DHEL T T S

2. Molecular line emissionld & 5785 H\?
—Higher peak temperature (C & D ERIFIREE D FIEH0
—Lower shock width (T & D { &R
SEDFRZFDBHBICX LT, chemical / physical properties ICR &% &IFT

3. M¥ICshattering & vaporization (C & % SiODrotational line emission NDEZEE(L?
—Vaporization| & > Tintensityl&/N9 5 H% shock width®EAMC K D FIRIFHER SN D
—lntensityZ EHINT 7= (C L. SiOldgrain mantleH ICEET DI ENREELRD



IRAM-30m large scale survey of 12CO(2-1) and 13CO(2-1)

emission in the Orion molecular cloud
O. Berne et al.  http://arxiv.org/pdf/1408.2999

Orion molecular cloud DL EEHE - SEFREER

m Observation
- Telescope : IRAM 30 m telescope
* Region : 1 x 0.8° part molecular cloud
* Line : 12C0O(2-1), 13C0O(2-1)

”

- Maximum spatial resolution : ~ 11
. Spectral resolution : 0.4 km s’ http://userpages.irap.omp.eu/~oberne/Olivier Berne/Data
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m Results

- Very clumpy and filamentary structure \Y
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m Properties
- Dynamical age : ~ 0.2 Myr
- Total mass : 7700 Mo

1 #2F “dense integral shaped filament” D AER
H 5 F0E “filament® EE Dmore diffuse and filamentary structure”(c 73 %a

» Total kinetic energy : 3.6 x 1040 J
1 40% : from the outflow

60% : rest from the feedback of the HIl region
Xfc I UEATIC &K %
North region (OMC - 2/3) : outflow H’dominant
Center region (OMC - 1) : outflow / HIl region (T3 %

South region : HIl region H¥dominant

- Column density NH log[N,, (em™)]
% Yy 25 - South region D73 North region&k D
g . > I column density AVNSWZ EDVDH D
- T & RN ?  _ South regionTIFEEMIELZ D TS5 W\?

Dec. (2000)

O 5 «SEf%(C. South region T ldprotostar DA
| DRV ENERINTWD
— OrionCl&expansion of HIl regionic & %

22

triggered star formation|dinefficient ¢ %
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Table 1: Properties of the clumps in the Orion bar Table 2: Derived parameters for the Orion molecular cloud

Name Position Radius Mass Velocity dispersion Virial paramater General parameters
Name (R. A., Dec.) (deg.) Reump (7) Metump (Mg) oV (km/s) a Total mass M 7700 Mo
1 1 8075, -5.44827 46. 2.1 . 18.
Clump 1 (83.8075, -5.44827) 63 > 503 89 Expansional velocity AV 10 km s~}
Clump 2 (83.8192, -5.43942) 23.4 13.6 2.08 17.3
Dynamical age Tgyn 0.2 Myrs
Clump 3  (83.8431, -5.42102) 23.8 11.3 2.11 21.8
Clump 4  (83.8559, -5.41123) 14.7 4.30 2.12 35.6 Energy (Joules)
Turbulent kinetic energy Ej 3.6 x 100
. Energy balance South region (OMC-4) 1.3 x 10%°
. North region (OMC 2-3) 8.9 x 10%
- Magnetic energy | B
Central region (OMC 1 1.4 x 10
. . — /%
- Gravitational energy & RIEMNF N E |
... Orion bar 2.3 x 10%
: Kinetic energy & D —H7 K Z L) ... Orion KL 1.1 x 109
- Pressure ... Molecular fingers 3.7 x 10%
- External pressure - order of a few 106 K.cm-3 .. Filamentary structures in the central region 6.5 x 10%°
] . Gravitational energy E, 2.5 x 104
: Magnetic pressure N
. . Thermal energy E; 3.4x10
N A — /&~ A
- CloudE 21z & External pressure & [EIZE 72D, .
Magnetic energy Ep 2 —10 x 10%

W%K 7—5 & i%j]l]-a_ 5 & 75 %/u\ = ;h/%) Starlight E, 5x 104

—>E2ENGHEREE U T, magnetic fieldD" D FEZ XX 2%&%EZEICE-o-TWBHEEZI SN



An Enigmatic Pointlike Feature within the HD 169142

Transitional Disk
Beth A. Biller et al. http://arxiv.org/pdf/1408.0794

HD 169142 transition disk Tfaint/pointlike featureZ & H

m Target : HD 169142
+ Nearly face-on transition diskz H D
- 40-70 AUDannular gapiEH T3
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1454+10°
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6.914 oo
6.419 .o
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-0.2 6.2+0.3
A7VE .

1.65 Mgf
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m Observation

Table 2. Observation log

Telescope/Instrument UT Date Band  Exposure Time Field Rotation
VLT NACO Vortex 14 July 2013 L’ 75 min 135.2
MagAO CLIO-2 Narrow 9 April 2014 H 46 min 178.5
MagAO CLIO-2 Narrow 10 April 2014 H 30.4 min 172.9
MagAO CLIO-2 Narrow 12 April 2014 Ks 70 min 180.1
MagAO CLIO-2 Narrow 15 April 2014 3.9um 60 min 164.1
MagAO VisAO Narrow 15 April 2014 Zp 82.4 176.8

#Sylvester et al. (1996), but errors derived here.
bGrady et al. (2007)

“Hgg et al. (2000)

4From 2MASS

“Malfait et al. (1998)

fBlondel & Djie (2006)



m Results
- Faint, pointlike feature % L band® 7 —% Ti&H
VLT L' Vortex, July 2013 YRR RN PVl - Separation : ~ 0.11"

: -Amag (L) :~6.4
- PA :~0°

Fig. 1.— Left: L’ July 2013 NACO Vortex image. We find a pointlike feature in the disk with
Amag=6.4+0.2, at a separation of 0.1140.03"” and PA of 0+14°. Right: 3.9 um April 2014 PSF-
subtracted MagAO CLIO-2 image. Dark pixels in the core are due to saturation/non-linearity. The
April 2014 MagAO image reached shallower contrasts than the original vortex image, hence the
faint point-like feature is not retrieved. Our noncoronagraphic dataset was too shallow to retrieve
the candidate (Amag=>5.6 at 0.11”).
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Figure 1. (a) NACO/AGPM L' image of HD 169142, using PYNPOINT with 20 PCA coefficients. A bright source is detected north of the central star. The image is
scaled with respect to the maximum flux. (b) H-band PDI image of the circumstellar disk of HD 169142 (Quanz et al. 2013b). The inner cavity (<25 AU), the bright
rim, and the annular gap (40-70 AU) are clearly visible. Overplotted in red contours is the detected L’ source. The green diamond indicates the location of the compact
7 mm emission detected by Osorio et al. (2014).



- H, Ks band TR H & iz Ly

— Photosphere of a substellar or mass companion ICc &K% H D TR L)

— Disk featureE&Z 2 51 %
- L' band DR H

— 589 = TPassive heating from the star CIEEEBATE ALY

— HahMt&H T LY (Follette et al. in prep.) 728, accretion& £Z& X 51175 0)
- Pointlike feature i/ & : disk gap D A{HI

— Planet-formationlCEEEULTW3 23S
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Fig. 2.— Top left and right : H band April 2014 MagAO CLIO-2 images over two consecutive
nights, bottom left: K band April 2014 MagAO CLIO-2 image, bottom right: z’ band April 2014
MagAO VisAO image. All images have been reduced with PCA. The position of the L’ pointlike
feature is circled.
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Stellar irradiated discs and implications on migration of

embedded planets I11: viscosity transitions
Bertram Bitsch et al. http://arxiv.org/pdf/1408.1016

Viscosity transition (c & % disk structure NDFEE
Small mass planet NMEE (C3EEIAT AR THERE) Z#R L 2L

m Aims
- Viscosity @ a-parameter® 21&|C & 5. disk structure NDEEZFHND

—Disk @ dead-zone structure D EFILEZVERT 5
m Method

- Focus on M disk (net mass flux H'—7E)
- Numerical hydrosimulations
. Explicit / implicit hydrodynamical code FARGOCA

m Results
* Viscosity transition
: Surface density Z1t9 %
— Small planet DREINDEZE) 25 < (“Planet trap” mechanism)
Z DYERIEMp > 0.5 Mearth & CTfEI<

- EAERHBEILT B
— Planetesimal formation’% {E 1

fe12 U &K D steep (+ unrealistic) 7Zitransition M E & 73 5



Deuterated methanol in the pre-stellar core 1.1544

L. Bizzocchi et al.  http://arxiv.org/pdf/1408.2491
L1544(C &5 (3 %5 CH.DOHDER A

Table 1. Spectroscopic parameters of the observed methanol

A. lines. Data are taken from Xu & Lovas (1997) for CH30H, from
| Im Pearson et al. (2012) for CH,DOH, and from Anderson et al.

- L1544(C & |+ methanol deuterationDBE 0P

—Deuterium fractionation process%z i\ % Hine R My Tl B Sy
. CH;0H
m Observation 202 — 1o, A* 96741375 696 5  0.3408
22— 111, Es 96739.362  12.53* 5  0.2558
- Telescope : IRAM 30 m telescope 202 = loa, E: 96744.550 2008 5 0.3407
0o — 111, By —E, 108893963  13.12° 1 1471
o | : CH,DOH
Line : CH30OH, CH2DOH, CH30D %02 ~ L1, €0 80407.817 640 5 0202
. . 303 — 202, €0 134065381  12.83 7 0.730
- Mode : Single pointing (toward the L1544  &on™°
o lio—log, A" —A* 133925423 86 3 2982
] , , dUSt emission peak) % Rotational degeneracy.
Mapplng (3 X3 ) b Energy relative to the ground Og, A rotational state.

m Analysis

* Non-LTE modelling : Using the radiative transfer code MOLLIE

(Keto & Rybicki 2010)



m Results
* Mapping of CH30OH : E— 2 {ifiEh'dust continuum & 2732 %

Caselh etal. 1999
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Fig. 2. (Left panel) Grey-scale map of the summed integrated intensity (units of 7'y) of the 292 — 10,1 (A*) and 2,2 —1,,; (E2) CH30H ._3 05 / 4 /i v \\ \ ZE‘
lines (30”angular resolution). Five equally spaced contours from 0.23 to 1.5 Kkms™! are plotted. The blue dashed contours plot the = / / = \ 5
1.3 mm continuum intensity map of Ward-Thompson et al. (1999) smoothed at 22"to improve the signal-to-noise ratio. Contours ® 1/ / \\ \ =
are at 100, 140, 180, and 220 mJy flux density levels. The red crosses represent the offset positions at which the spectra have been = \ \
extracted. — (Right panel) Map spectra of the CH3OH transitions towards the nine red crosses shown in the left panel. The velocity & 0 // L o
axis is centred on the 29, — 1) (A*) line at 7.2 kms™~!. The vertical axis of each spectrum represents the 7'} scale in K, as shown in -: v .:
the lower leftmost panel. = / ]'

0 -50

CHBOH Slngle pOIntIng 5?€.A. Offset (ur(:sc(,:)

. [CH2DOH] / [CH3OH] = 0.10 + 0.03
Mt D low-mass Class 0 protostar CDEL D

Table 2. Results of the CLASS GAUSS fit on the observed
spectral profile of the methanol lines observed towards L.1544.
Numbers in parentheses refer to 30~ uncertainties in units of the

last quoted digit.
FEHE [C/NE LY (0.4 - 0.6) —
1L1544 DD 73F (N2H*, NH3, H2CO..) TD LB
(EEIRSVINCIA ln(E)  TIR04 360709  03us(1de
_)Cored)ﬂ'flﬁ\u (CO Just Started to freeze Out g}éz})gégg:)— E>) ;}%gl('l/%) 23?%8; 8322?1('1/)2)0
onto dust grains) # B T\ D TE?? Go ey 69302 345 031348)

“ Fitted as average value.



