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22 (1) The Stellar IMF from Isothermal MHD Turbulence
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Table 1
Numerical parameters of the large-scale runs exploring convergence and the dependence on a.ir
Run parameters Creation of Sinks Accretion to Sinks
Run Root NaAMR Az Ly  pret Mpox Qvir tend SFE Ngink Ljs Ps Ps Tex | Pacc  Pacc Pth Tacc €acc
Grid au (p) Mg Myr cm™3 (p) Az |cm™3 (p) ps Az
16 163 6 800 2.0 2 3000 0.83 1.6 13% 108 2 6.6x10% 83x10%3 8 | 4227 53 2 4 0.5
32 323 6 400 2.5 5 3000 0.83 1.8 13% 169 2 26x107 33x10* 8 | 4227 53 2 4 0.5
low 643 6 200 3.6 10 3000 0.83 24 13% 279 | 2 1.1x10% 1.3x10° 8 |4227 53 2 4 0.5
med 1283 6 100 7.2 10 3000 0.83 25 13% 363 | 2 42x10% 53x10° 8 | 4227 53 2 4 0.5
high 2563 6 50 14.4 10 3000 0.83 2.5 13% 410 2 1.7x10° 21x10% 8 | 4227 53 2 4 0.5
light 2563 6 50 14.4 20 1500 1.67 4.0 5% 86 2 1.7x10° 43x10%5 8 |4227 53 2 4 05
heavy 2563 6 50 144 5 6000 0.42 0.7 5% 614 2 1.7x10% 1.1x10% 8 | 4227 5.3 2 4 0.5
massive | 2563 6 50 14.4 2.5 12000 021 03 3% 1223 | 2 1.7x10% 53x10® 8 |4227 53 2 4 05
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25 (1) PROBING EPISODIC ACCRETION IN VERY LOW LUMINOSITY OBJECTS
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26 (1) CO AND DUST PROPERTIES IN THE TW HYA DISK FROM HIGH-RESOLUTION ALMA OBSERVATIONS
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THE EXTRAORDINARY OUTBURST IN THE MASSIVE PROTOSTELLAR SYSTEM NGC63341-MM1:
27 (1) EMERGENCE OF STRONG 6.7 GHZ METHANOL MASERS

T. R. HUNTER!, C. L. BROGAN!, G. C. MacLeoD?, C. J. CycaNowskI®, J. O. CHIBUEZEY»®S, R. FRIESEN"", T. HIROTAS,

D. P. Smits?, C. J. CHANDLER!?, R. INDEBETOUW"!!

submitted to ApJ on November 13, 2017; in revised form on January 4, 2018; accepted on January 6, 2018
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23 Where can a Trappist-1 planetary system be produced?
Thomas J. Haworth!, Stefano Facchini?, Cathie J. Clarke3, Subhanjoy Mohanty!

1 Astrophysics Group, Imperial College London, Blackett Laboratory, Prince Consort Road, London SW7 2AZ, UK;

2 Max-Planck-Institut fiir Extraterrestrische Physik, Giessenbachstrasse 1, 85748 Garching, Germany; 3 Institute of
Astronomy, Madingley Rd, Cambridge, CB3 OHA, UK

E-mail contact: t.haworth at imperial.ac.uk

We study the evolution of protoplanetary discs that would have been precursors of a Trappist-1 like system under the
action of accretion and external photoevaporation in different radiation environments. Dust grains swiftly grow above
the critical size below which they are entrained in the photoevaporative wind, so although gas is continually depleted,
dust is resilient to photoevaporation after only a short time. This means that the ratio of the mass in solids (dust
plus planetary) to the mass in gas rises steadily over time. Dust is still stripped early on, and the initial disc mass
required to produce the observed 4 Mg of Trappist-1 planets is high. For example, assuming a Fatuzzo & Adams
(2008) distribution of UV fields, typical initial disc masses have to be >30per cent the stellar (which are still Toomre
Q stable) for the majority of similar mass M dwarfs to be viable hosts of the Trappist-1 planets. Even in the case of
the lowest UV environments observed, there is a strong loss of dust due to photoevaporation at early times from the
weakly bound outer regions of the disc. This minimum level of dust loss is a factor two higher than that which would be
lost by accretion onto the star during 10 Myr of evolution. Consequently even in these least irradiated environments,
discs that are viable Trappist-1 precursors need to be initially massive (>10per cent of the stellar mass).

Accepted by MNRAS
http://arxiv.org/pdf/1801.05822
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Evolution of Magnetic Fields in Collapsing Star-forming Clouds under Different Envi-
ronments

Koki Higuchi!, Masahiro N. Machida! and Hajime Susa?

1 Department of Earth and Planetary Sciences, Faculty of Sciences, Kyushu University, Fukuoka 812-8581, Japan;
2 Department of Physics, Konan University, Okamoto, Kobe 658-8501, Japan

E-mail contact: k.higuchi.521 at s.kyushu-u.ac.jp

In nearby star-forming clouds, amplification and dissipation of the magnetic field are known to play crucial roles in
the star-formation process. The star-forming environment varies from place to place and era to era in galaxies. In the
present study, amplification and dissipation of magnetic fields in star-forming clouds are investigated under different
environments using magnetohydrodynamics (MHD) simulations. We consider various star-forming environments in
combination with the metallicity and the ionization strength, and prepare prestellar clouds having two different
mass-to-flux ratios. We calculate the cloud collapse until protostar formation using ideal and non-ideal (inclusion
and exclusion of Ohmic dissipation and ambipolar diffusion) MHD calculations to investigate the evolution of the
magnetic field. We perform 288 runs in total and show the diversity of the density range within which the magnetic
field effectively dissipates, depending on the environment. In addition, the dominant dissipation process (Ohmic
dissipation or ambipolar diffusion) is shown to strongly depend on the star-forming environment. Especially, for the
primordial case, magnetic field rarely dissipates without ionization source, while it efficiently dissipates when very
weak ionization sources exist in the surrounding environment. The results of the present study help to clarify star
formation in various environments.
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28 V2492 Cygni: Optical BVRI variability during the period 2010-2017

Sunay I. Ibryamov!, Evgeni H. Semkov? and Stoyanka P. Peneva?

1 Department of Physics and Astronomy, University of Shumen, 115, Universitetska Str., 9700 Shumen, Bulgaria; 2
Institute of Astronomy and National Astronomical Observatory, Bulgarian Academy of Sciences, 72, Tsarigradsko
Shose Blvd., 1784 Sofia, Bulgaria

E-mail contact: sibryamov at shu.bg

Results from BVRI photometric observations of the young stellar object V2492 Cyg collected during the period from
August 2010 to December 2017 are presented. The star is located in the field of the Pelican Nebula and it was
discovered in 2010 due to its remarkable increase in the brightness by more than 5 mag in R-band. According to the
first hypothesis of the variability V2492 Cyg is an FUor candidate. During subsequent observations it was reported
that the star shows the characteristics inherent to EXor- and UXor-type variables. The optical data show that during
the whole time of observations the star exhibits multiple large amplitude increases and drops in the brightness. In the
beginning of 2017 we registered a significant increase in the optical brightness of V2492 Cyg, which seriously exceeds
the maximal magnitudes registered after 2010.

Accepted by Publications of the Astronomical Society of Australia (PASA)
https://arxiv.org/pdf/1801.05482
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Dust Coagulation Regulated by Turbulent Clustering in Protoplanetary Disks
Takashi Ishihara', Naoki Kobayashi?, Kei Enohata?, Masayuki Umemura®, Kenji Shiraishi*

! Graduate School of Environmental and Life Science, Okayama University, Okayama 700-8530, Japan; 2 Department of
Computational Science and Engineering, Graduate School of Engineering, Nagoya University, Nagoya 464-8603, Japan;
3 Center for Computational Sciences, University of Tsukuba, Tsukuba 305-8577, Japan; ¢ Institute of Materials and
Systems for Sustainability, Nagoya University, Nagoya 464-8601, Japan

E-mail contact: ishihara at ems.okayama-u.ac.jp

The coagulation of dust particles is a key process in planetesimal formation. However, the radial drift and bouncing
barriers are not completely resolved, especially for silicate dust. Since the collision velocities of dust particles are
regulated by turbulence in a protoplanetary disk, the turbulent clustering should be properly treated. To that end,
direct numerical simulations (DNSs) of the Navier Stokes equations are requisite. In a series of papers, Pan & Padoan
used a DNS with the Reynolds number Re ~ 1000. Here, we perform DNSs with up to Re = 16100, which allow us
to track the motion of particles with Stokes numbers of 0.01 < St < 0.2 in the inertial range. By the DNSs, we
confirm that the rms relative velocity of particle pairs is smaller by more than a factor of two, compared to those by
Ormel & Cuzzi (2007). The distributions of the radial relative velocities are highly non-Gaussian. The results are
almost consistent with those by Pan & Padoan or Pan et al. at low-Re. Also, we find that the sticking rates for
equal-sized particles are much higher than those for different-sized particles. Even in the strong-turbulence case with
a-viscosity of 1072, the sticking rates are as high as 250% and the bouncing probabilities are as low as ~10% for
equal-sized particles of St < 0.01. Thus, the turbulent clustering plays a significant role for the growth of cm-sized
compact aggregates (pebbles) and also enhances the solid abundance, which may lead to the streaming instability in
a disk.

Accepted by ApJ
http://arxiv.org/pdf/1801.08805



