\

2Rt 3(2017/07/28)

SF Newsletter294 No. 16~20

{EH—#(KRFILKF/ELRXEF BT

SEDOA=1—

No. |#4AkIL

16 Ildentifying and Analysing Protostellar Disc Fragments in Smoothed Particle
Hydrodynamics Simulations

17 HINTS FOR SMALL DISKS AROUND VERY LOW-MASS STARS AND BROWN DWARFS

18 Herschel observations of the circumstellar environment of the two Herbig Be stars R
Mon and PDS27

19 AN ANALYTICAL MODEL FOR THE EVOLUTION OF THE PROTOPLANETARY DISCS

20 Gas kinematics in massive star-forming regions from the Perseus spiral arm




Identifying and Analysing Protostellar Disc Fragments in Smoothed Particle Hydrody-
namics Simulations

16. cCassandra Hall"»2, Duncan Forgan®“, Ken Rice!?®

1 SUPA, Institute for Astronomy, University of Edinburgh, Blackford Hill, Edinburgh, EH9 3HJ, UK
2 Department of Physics & Astronomy, University of Leicester, Leicester, LE1 7RH, UK
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Figure 12. Final semi-major axis and eccentricity relation for our SPH
clumps. Larger markers represent more massive clumps. The population
synthesis model does not contain eccentricity data. We can see, for the most
part, our clumps have a roughly linear relationship between eccentricity and
semi-major axis, although there is a large amount of scatter.
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Figure 9. Final semi-major axis of all clumps in all simulations as detected
by the density derivative search, as a function of the dominant m-mode in the
disc. The largest semi-major axis require a 2 armed spiral, which is capable
of exerting global torques. There appears to be a rough empirical relation-
ship such that the maximum semi-major axis @max o< 1/m, although this
result is preliminary due to a small number of data points.



Hints for Small Disks around Very Low-Mass Stars and Brown Dwarfs

Nathanial P. Hendler!, Gijs D. Mulders!, Ilaria Pascucci!, Aaron Greenwood?, Inga Kamp?, Thomas

17. Henning®, Francois Ménard?, William R.F. Dent®, Neal J. Evans II¢

! Lunar and Planetary Laboratory, The University of Arizona, Tucson, AZ 85721, USA
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Table 1. Source Properties

FRXK—E

Common Region SpTy Ref. A, log Lber Ref. Teg M.,

Name (Lo) (K) (M)
CIDA-1 Taurus M5 L17 4.6 -0.7 R10 3125 0.19
FR Tau Taurus M5.25 L17 0.0 -0.9 R10 3090 0.14
FU Tau A Taurus M7 L17 2.0 -0.72 L0O9 2880 0.16
CFHT-20 Taurus M5 L17 4.6 -0.7 R10 3125 0.19
J04381486 Taurus M7.25 L17 3.5 -2.3 R10 2846 0.05
GM Tau Taurus M5 L17 2.0 -1.15* HO8 3125 0.14
J04393364 Taurus M5 L17 1.3 -1.0 R10 3125 0.18
CFHT-4 Taurus M7 L17 4.4 -1.0 R10 2880 0.11
ESO Ha 559 Chal M5.25 L07 3.58" -1.28 LO7 3088 0.14
Cha Ha 1 Chal M7.75 LO7 0.0° -1.82 LO7 2765 0.04
Hn 13 Chal M5.75 LO7 291° -0.89 LO7 3021 0.14
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Herschel observations of the circumstellar environment of the two Herbig Be stars R
Mon and PDS27

18 M. J. Jiménez-Donaire!?, G. Meeus??3, A. Karska*?, B. Montesinos®?, J. Bouwman®, C. Eiroa®? and T.
Henning®

1 Zentrum fiir Astronomie der Universitit Heidelberg, Inst. fiir Theor. Astrophysik, Albert-Ueberle Str. 2, 69120
Heidelberg, Germany.

Context: FR9} M iKHerbig Be EDIREFEIIHFEY H M > TLVELY (Embedded and distant)
ERIMETH FIEEDO DB ZITL., TRAOMEKRETIED

#7:8]: 2D MHerbig Be £ (R Mon, PDS 27) ZHerschel DPACS&SPIRE TSt Al

RESN-IER—F
RMon [Ol], [CI], [Cll], CO (26 transition), water, OH
DS 27 [CI], CO (8transiton)

=>DS27IZOHEKAEL DI, UVIEEEBEEEZZFE D=8

Table5. CO rotational diagramMD#5 R
Table 5. CO Rotational temperatures and total number of molecules 7— IJ yb\\/t —7__4?/7“ 0) }jj :Z\‘A

found in the different components of the rotational diagrams. R Mon

and PDS 27 are fitted with several components, the other selected re-
gions (including the compact neighbours) can be fitted with a single

temperature. 7 — IJ “/ 7\\ t _7_—,{ > 7\‘

Source Tcold Tw;mn Thol N molecules / \
(K) (K) (K) i
RMon  77+12 35820 949+90 (9.1+2.8)x10% Herblg Be 7] ? Outflow@® shock
Neighbour ~ 25+8 - - (1.0£0.4)x10%
Beam C2 4214 - (2.5£0.7)x10% ( R Mon )

(6.1+£0.4)x1 0!
ST .

ol Herbig Ae [O1] g

(2.8+0.8)x1 0!

(4.2+0.9)x1 0!

Beam C4  32+10 -

PDS 27 314 96+12
Neighbour  27+6 -
Beam C2 30+6 -
Beam D3  29+5 -
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Fig. A.1. SPIRE footprint. Shown are the beams for the SSW (red, large circles) and SLW (blue, small circles) detectors on top of the SPIRE
image at 250 micron.

Declination (J2000)

Declination (J2000)

08°46'00" b=

08°4500" -

3
£
g

08°43'00° b=

TS

AT

17°4000"

17°4100°

R Mon at 250 micron + SPIRE beams

T

06:39:15 06:39:10 063905

Right Ascension (J2000)

PDS 27 at 250 micron + SPIRE beams

07:19:80 07:19:38

Right Ascension (J2000)

30 RMon
25+ >
. 20+ v
>
)
= 151 3
2
" 10k |
5F L 3
o.-. ) ) . ) -
200 300 600 700
l(u"')
30
PDSZ?
20+ -1
3
x
=
w
10+ -
0
200 300 400 700

Fig. 2. SPIRE spectra of R Mon (top) and PDS 27 (bottom). The differ-
ent segments have been scaled to match the PACS spectrum.
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Fig. 3. SED for R Mon (top) and PDS 27 (bottom), including our new

PACS and SPIRE spectroscopy (red curves). We show both the dered-
dened (black points) and observed (blue points) fluxes. Overplotted are
the Kurucz models (black curves). For R Mon we show the fluxes both
in its brighter and fainter state. The millimetre data from Fuente et al.
(2003) is shown in the upper panel as diamonds.
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An analytical model for the evolution of the protoplanetary discs
19. Fazeleh Khajenabi!, Kimia Kazrani', Mohsen Shadmehri!
! Department of Physics, Faculty of Sciences, Golestan University, Gorgan 49138-15739, Iran
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Gas kinematics in massive star-forming regions from the Perseus spiral arm
20 M. S. Kirsanova!, A. M. Sobolev? and M. Thomasson?

! Institute of Astronomy, Russian Academy of Sciences, Moscow, Russia
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