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H->S in the L1157-B1 Bow Shock”

Jonathan Holdship'f, Serena Viti!, Izaskun Jimenez-Serra', Bertrand Lefloch®?,

Claudio Codella?, Linda Podio?, Mllena Benedettini®, Franr:eacc; Fontani®,

Rafael Bathlut"'l'ﬁ Mario Tafa]]a , Cecilia Ceccarelli®®
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* Herschel-CHESS survey and the IRAM-30m ASAI large program [
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Figure 2. Herschel/HIFI and IRAM-30m/EMIR detections of
the HaS main isotopologue. The vertical line indicates the cloud
velocity Vays =2.6 km s~
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 The fractional abundance of H2S: 6.0*10/"-7
 The deuteration fraction: 2*10/-2

* Grain chemistry Mmodel THIR

 The model best fits the data when at least half of each sulfur bearing species

hydrogenates when freezing

Table 4. Model parameters.
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Note: n{Ha) is the pre-shock hydrogen density, V. is the shock
speed, tsa¢ 15 the saturation time, Ty mar 15 the maximum
temperature reached by the neutral gas.

Table 5. Branching ratios for the freeze out routes of example
sulfur bearing species in each model. Where a # indicates a frozen

species.

Model

]

HS

Cs

Model A

Model B

Model C

Model D

Model E

100% #5
100% #HaS

50% #8
50% #HzS

100% #0CS

0% #0CS
50% #Hab

100% #HS
100% #HaS

50% #HS
50% #HaS

50% #HS
50% #HaS

50% #HS
50% #Hab

100% #CS
100% #HCS

50% #Cs
50%#HCS

100% #0CS

0% #0Cs
50% HCS
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Figur\e T. Fractional abundances of ]:25. .'\-]E_i and 08 as a function of distance into the shock for the diffe
freeze oot to hydrogenated

only up to the dismpation length, described in Section 4.2, The panels show: A} Freese out to same species
species; [)) efficient OCS freese out; E) 50% into routes B and [). The grey line in each panel shows the OO fractional abundance,
demonstrating the validity of assuming X np=10-4. In the final panel, the red line shows the neutral gas temperature through the shodk.




G11.92-0.61 MM1: A Keplerian disc around a massive
voung proto-0 star

J. D. llee™. C. J. Cyganowski?, P. Nazari?, T. R. Hunter®, C. L. Brogan®,
D. H. Forgan® and Q. Zhang*

e Sub-arcsecond (<1550 au) resolution observations of the young
massive star G11.92-0.61 MM1 with the SMA and VLA

* Modelling of the compact gas kinematics suggests a structure
undergoing rotation around the peak of the dust continuum emission.

Table 1. Paramesters of the SAMA and VLA obsarvations.

VLA 0.9cm

SMA 1.3mm SMA 088 mm VLA 3em

3
Parumers -18:54:12.0 T . .
Observing date (UT) 2011 Aug 28 2011 Aug 19 2015 Jun 25 201% Feb 9-10 T a h]
Project code 2011 A-8076 H011A-8076 154-232 154-232 A ]
Configuration Vary Extended Extanded A B J
Phase Center {J2000): 15.0 18:54:19.5
RA. 18" 3™ 10 18" 13m58 10 1881375510 187 13M5E 10 ]
D, —18*54 107 —18"54" 167 —18°84" 160 7 —18' 54 16" 7
Primary beam size (FWHP) Hav ER I 1.3 —
Frequency coverage: =] 18.0 1
Lower band (LSB) centar 2180 GHz 335.6 GHz 9 GHz 31 GHz 2 20.0
Upper band (USE) center 2309 GHz 3476 GH=z 11 GH= 3% GH=z i 1
Bandwidth 2 x4 GHz 2x 4 GHz 2w 248 GHz 4 » 2048 GHz = 21.0
Subbands n/a n/a 2% 16 1x 16 b :
Channel spacing 0.8125 MHz 0.8125 MHz 1 kHz 1 kHz ] 1
(30kms") [Okms") 20.5
Gain calibrator(s) J1733-130, J19%24-2402 J1733-130, J19%24-2402 J1E32-3030 J1832-20349 24.0 1
Bandpass calibrator JCE4 JCE4 J1924-2014 J1924-2014
Flux calibrator Callisto® Callisto® J13314-3030 J1331 43030
Synthesised beam”™ BT 03T I8 T0 0F 300 17 3101y 1
(PA.= 30%) (P.A. = 54%) (P.A =0%) (PA.=-5) 27.0 oW 21.0
Continuum rms noise® 0.7 mJy heam™' 3 mJy heam™! 6.1 uly beam™' 7.6 ply heam™! - - | | o 1
Spectral line rms noise” 23 mJy beam-! 5% mJy beam-! (1200 n/a n/a B 1 L1 1 L1 1 L1 =
58.44 58.08 18:13:57.72 58.16 58.12 58.08 18:13:58.04
a: Using Butler-JPL-Horizons 20012 models. A f] EDDD} 7 “2 DDD}
b SMA: for combined LSB+USHE continuum image (Briggs weighting, robust = (0L5).
c: Typical rms per channel; Hanning-smoothed. For "C0(3-2), rms is per smoothed 3kms-! channel (see also

Cyganowski et al. 2014).



* The rotational profile can be well fit by a model of a Keplerian disc,
including infall, surrounding an enclosed mass of 30-60M, of which 2-
3M is attributed to the disc

* MM1 is an example of a massive proto-O star forming via disc
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Structure and kinematics of the clouds surrounding
the Galactic mini-starburst W43 MM1

T Jacq'. J. Braine!. F. Herpin®, F. van der Tak™*, and F. Wyrowski®

* New Herschel HIFI maps of W43 MM1

* Covering low-energy water lines at 557, 987, and 1113 GHz, their H,%0
counterparts

* The optical depth maps of each line, shows that a velocity gradient,
possibly due to rotation

e Both the envelope (r >~ 0.5 pc) and the protostellar core (r <~ 0.2 pc)

Setting Transition Frequency E, Beam Mapsize iy Tgye  ms
map (band) [GHz] [K] ["] ['] [K] [mK]
1(1a) 0-H0 1;9-19; 5476764 605 378 0092x174 062 80 27
1(1a) 0-H,O 1y9-1g; 5569361 610 371

2 (4a) p-HyO 2pp-1;; 9879268 1008 213 127x1.60 063 340 79
2 (4a) cl¥o9-38 987.5604 237.0 213

3 (4b) p—H%SD 111-0gp  1101.6982 529 199 135x16 063 390 20
3 (4b) p-H2O 113-0gp 11133430 534 197

3 (4b)

BCco10-9 11013497 2908 199




* While the H,O0 lines trace essentially the cool envelope, the envelope
cannot account for the H,80 absorption

* Tracing motions close to the protostar.

* The core has rapid infall, 2.9 km s™1, as manifested by the H,1%0
absorption features

 Systematically red-shifted with respect to the 3CO (10-9) emission line
* Tracing the inner material with the same angular resolution.
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Spirals in protoplanetary disks from photon travel time

M. Kama', P. Pinilla', and A. N. Heays'

* Spiral structures: common feature in scattered-light images of
protoplanetary disks
* great interest as possible tracers of the presence of planets
* Other mechanisms: self-gravity, disk-envelope interactions, and dead zone

boundaries
* unable to easily account for very loosely wound spirals and single spiral arms
* The effect of light travel time on soof
the shape of a shadow i

e Casting by a clump orbiting close

(< 1 au) of the central star :
* Significant orbital motion during the light
travel time from the clump to the outer disk
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* This delay in light rays reaching the sky plane gives rise to a variety of
spiral- and arc-shaped shadows

* Described with a general fitting formula for a flared, inclined disk

Surface

Midplane

Surface

...........
.....
.

F 3

Side view (observer is left)

Ohserver view

T 1 1rrrrrrruri
ik

rrrrrrrrrria
i=10.07

500 = - = -
ool N - N

~ 10of 1 € .
= — 100k ] n i
_ 300 _ _ i
soof 1 [ S~ 1

i1 1 1 1 1.1111°.1 i1 1 1 1 1.1911.1.1
% ::;“m | ¥ [an)

v (au)

reirrrrrrrid
soop ™"

300
100
100
00

300

rTTrrrrrrrri
i=10.0°

rTTrrrrrrrnria
=450

TTTrrrrrriTri
1= il [)°

Il

TTTTITrTrrrroTd
[N

1

S IS F S

x (au)

s

P P \5‘\\‘\.@ 0 58
s s

x (au)

5 5 o
SIS
e

# -

x (au)

LI N B LB

r1T1rrrrrrrria
i=0.0

[

i1 11 111111
S OO O O
f.x'»‘\

SSTIFTSL SIS
& e

sl

% [an)

e

¥ | au]

FEJENOOp
~ Fa

x(au)



Rocky Planet Formation: Quick and Neat
Secott J. Kenyon
Smithsonian Astrophysical Observatory, 60 Garden Sireet, Cambridge, MA 021538 USA
Joan K. Najita
National Optical Astronomy Observatory, 950 Cherry Avenue, Tucson, AZ. 85719, USA
Benjamin C. Bromley

Department of Physice & Astronomy, University of Utah, 201 JFB, Salt Lake City, UT
54112 USA

* Commonly held assumption: warm debris disks are tracers of

terrestrial planet formation
e High occurrence rate inferred for Earthmass planets around mature solar-type

stars (~ 20%) e

12 microns

* Contrast to the low incidence rate
(2-3%) of warm dusty debris around

solar-type stars

Flux Ratio

24 microns

0.3%
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* This discrepancy suggests that rocky planet formation occurs more
quickly and/or is much neater than traditionally believed

 Alternatively, the incidence rate of terrestrial planets has been
overestimated or some previously unrecognized physical mechanism

removes warm dust efficiently

* A promising removal mechanism is gas drag in a residual gaseous disk
* With a surface density > 10~ of the minimum mass solar nebula.
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