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#1 A Theoretical Framework for the Mass Distribution of Gas Giant Planets
Forming through the Core Accretion Paradigm, F. Adams et al., ApJ, 909,1
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Within current observational uncertainties, disk lifetimes are

fa e observed to be exponentially distributed, whereas the PMF has

a nearly power-law form. The framework developed in this

paper produces a nearly power-law PMF using the exponential

distribution of disk lifetimes as input. In order to obtain results

consistent with observatuons, other input parameters—in

b A R addition (o the disk lifetime—must sample distributions of

1 values, and the mass accretion rate must increase as the planet

1 grows. In the limiting case of a constant mass accretion rate, the

N\ ' cxponential distribution of disk lifetimes imprints an exponen-

1E E tial falloff in the PMF, which leads to a deficit of larger plancts
; : compared to the observed distribution.
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#2 Particle Dynamics in 3D Self-gravitating Disks. I. Spirals, H. Baehr & Z.
Zhu, ApJ, 909, 135

#3 Particle Dynamics in 3D Self-gravitating Disks. II. Strong Gas Accretion
and Thin Dust Disks, ApJ, 909, 136
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#4 A possible far-ultraviolet flux-dependent core mass function in NGC 6357,
]. Brand et al., A&A 450 um, 850 pm, CO (3-2) (SCUBA-2)
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. We derived the core masses by assuming a plausible dust

opacity (we also discussed possible effects of FUV radiation).
We estimated a mass completeness limit of ~ 5 M. We found
mass-size relations of{log(M/My) ~ a X log(D/arcsec), jwith
a in the range 2.0 — 24, consistent with those from other
regions or large samples of clumps. The starless cores above
the mass completeness limit are likely to be gravitationally
bound, hence pre-stellar in nature.

. The estimated fraction of molecular gas in dense cores 1s 1.4

% 1n NGC6357. This 1s consistent with values from most
galactic star formation regions.

. We showed that the properties of the cores nearer to the Hu

regions are consistent with pre-existing cores gradually being
engulfed in a PDR and photoevaporating.

. We constructed the CMFs for M > 5 Mg, finding a Salpeter-

like CMF 1n the quiescent region (@ ~ 2.1 — 2.4) and a
significantly flatter (at a 2 o level) one in the active region (~
1.7-1.9 with @ = —dlog(dN/dM)/d log(M)). The difference
becomes even more significant for pre-stellar cores when
using the maximum likelihood estimator (o ~ 2 vs. @ ~ 1.2).
We attribute this to the effects of the FUV radiation as well.

. We compared the CMFs with those predicted by simulations

of cloud-cloud collisions, finding no conclusive evidence for
cloud-cloud collisions giving rise to the cores, rather than
them being pre-existing.



#5 Tracers of the 1onization fraction 1n dense and translucent gas: I. Automated
exploitation of massive astrochemical model grids, E. Bron et al. A&A, 645, A28
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e In translucent medium conditions, we recommend the use‘CzH (1-0)/HCN (1-0), C,H (1-0)/HNC ‘

‘ (1-0), or CoH (1-0)/CN (1-0).‘11“ sensitivity is an issue, [HCN (1-0)/CF* (1-0) |can sometimes

perform as well as the previously listed ratios.

 In cold dense gas conditions, we recommend the use of kF* (1-0)/DCO™ (1-0), 13CO (1-0)/HCO™ ‘
(1-0) or CN (1-0)/N,H™ (1—0)‘ if detectability is not an issue for these species, and of Bco (1-

0)/HCO™ (1-0) or C130 (1-0)/ HCO™ (1-0) otherwise.

However, our results show that even in the cold dense gas regime, and
despite including DCO+ in our list of potential tracers, the DCO+/HCO+
column density ratio 1s not ranked among the best tracers of the

1onization fraction. In fact, it i1s ranked as the 38th best tracer in dense
cold gas conditions, with a R2 of 0.57 only(ct. Table B.7).



https://www.aanda.org/articles/aa/full_html/2021/01/aa38040-20/aa38040-20.html#T11
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#6 Radial Velocity Monitoring of the Young Star Hubble 4: Disentangling Starspot

Lifetimes from Orbital Motion, A. Carvalho et al. Apl?
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Protostellar System NGC 6334 [-MM 1 :
Spatiokinematics of Water Masers during a
Contemporaneous Flare Event, ApJ, 908, 175
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