
SFN 285 #26-30
20161021 内山



• S-bearing 分子は気体ISM内で反応性が高く重要
• ISダスト粒子内の存在形態が不明

• L1157-B1のoutflow shock内で破壊された直後のdust由来のgasを観測
• Herschel-CHESS survey and the IRAM-30m ASAI large program

• H2Sに着目してabundance & deuterationを求めた



• The fractional abundance of H2S: 6.0*10^-7

• The deuteration fraction: 2*10^-2

• Grain chemistry のmodelで再現
• The model best fits the data when at least half of each sulfur bearing species 

hydrogenates when freezing



• 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. 



• 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 
accretion, in a similar way to that of lower mass stars



• New Herschel HIFI maps of W43 MM1
• Covering low-energy water lines at 557, 987, and 1113 GHz, their H2

18O 
counterparts

• The optical depth maps of each line, shows that a velocity gradient, 
possibly due to rotation
• Both the envelope (r >∼ 0.5 pc) and the protostellar core (r <∼ 0.2 pc)



• While the H2O lines trace essentially the cool envelope, the envelope 
cannot account for the H2

18O absorption
• Tracing motions close to the protostar. 

• The core has rapid infall, 2.9 km s−1, as manifested by the H2
18O 

absorption features 
• Systematically red-shifted with respect to the 13CO (10-9) emission line

• Tracing  the inner material with the same angular resolution.



• 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

the shape of a shadow
• 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



• 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



• Commonly held assumption: warm debris disks are tracers of 
terrestrial planet formation
• High occurrence rate inferred for Earthmass planets around mature solar-type 

stars (~ 20%)

• Contrast to the low incidence rate

(2-3%) of warm dusty debris around

solar-type stars



• 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 > 10-5 of the minimum mass solar nebula.


