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Estimation of the Gould Belt scale height from T Tauri type stars in the Gaia DR2 catalogue
V.V. Bobylev, A.T. Bajkova

We analyze the spatial and kinematic properties of a large sample of young T Taurl type stars in a 500 pc radius solar neighborhood, closely related to the Gould belt,
The following parameters of the exponential density distribution have been determined: the average (25)p = =25 + 5 pc and scale height h; = 56 + 6 pc. We propose
a method of excluding background stars from the samples, which are located at large heights with respect to the symmetry plane of the Gould belt. We discovered that
the expansion effect for the entire star system, K; = 6 + 1 km s~ kpc™', is determined mainly by the dynamics of the Scorpius-Centaurus association. We show that
the angular velocity of the residual intrinsic rotation of the Gould belt can reach £2; = 6.9 + 0.2 km s™' kpc™' and that this rotation is opposite to the galactic rotation.
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Figure 3: Distribution of the pmsl sample stars after eliminating the igh latitude noise
on the IEz plane (a) and projected onto the galactixy plane (b).
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Self-scattering in protoplanetary disks with dust settling

Robert Brunagraber, Sebastian Wolt

Scatterng of re-emmed Sux is considered 10 be at least partially resporaibie for the observed polarisation in the (sub-Imilimetre wavelength range of several
protoplanetary daks Although the degree of polarisation produced By scammering is highly degendent on the dust model, early wudies investigating this mechanism
relied on the amsumption of single grain sizes and simple density distribetion of the dust, However, In the desse inner regions where this mechanam i ussally most
efcient, the exintence of Sust grainm with sizen ranging from nanometres to milkmetres has been confirmed. AdStionally, the prevence of gas forces larger graims to
migrate vertcaly towards the dink midplane, iIntrodecing & dent segregation in the vertical drection. Lhing polarnation radative transler umalations, we asalyie the
dependence of the resuiting scattered Nght polaraaton &t 350 am, 850 am, 1.3 mm, and 2 mm on vanous parameters descriding protoplanetary disks, mncluding the
eMect of dust grain setthing. We Aind that the dferent sk parameters change the degree of palansaton mestly by allecting the anasotropy of the radiation Neld, the
OpUal depth, of Doth. 1t is therefore very Challenging 10 dedute Certan sk parameter values Siredtly feom polanisation measwrements Aone. However, Aiiuming a
Ngh Gust Albedo, 7 is possibie 10 trace The wransinon from optically Thich 10 sptically thin disk regians. The degree of polarisation s most of the consdered dish
Confgurations is lower than what is fownd observatonally, imphing the necessity 10 revist models That describe e dust properes and @sk structyre,
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Parameter Variable Values
1) Inner radius Rin [aU] 0.1
Outer radius Rout [aU] 300
Reference radius Ry [au] 100
Truncation radius Rrunc[ad 100
(2) Reference scale heighth,es [aU] 10, 15, 20, and8
Density proble ! 1.1, 1.4, and0.8
Flaring parameter ' 1.1, 1.3, and1l.5
(3) Dust mass Maust[M1] 10 4,103, and10 ®
Viscosity parameter — # 10' 2,10 3, and10'?!
Inclination I [i] 0
Stellar luminosity L [Li] 0.9
Stellar temperature T, [K] 4050
Dust composition élllcat¢.6_2.5 7
: raphite: 25 %
(mass fraction) Graphitey 12,5 %
SPJULF FU BM Silicate:
_ _ S0k |I|cat_e.3500
Grain bulk density "3 Graphite:2250
kam =1 Mixture: %28966
Minimum grain size  Smin [NM] 5
Maximum grain size  Smax[mm] 1and0.1
Size distribution q ' 3.5," 3.2, and" 3.8
Number of size bins 10
(4) Wavelength %[ m] 350 850
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The dichotomy of atmospheric escape in AU Mic b

S. Carclan (1), A A Vidotto (1), P, Plavchan (2), C. Villarreal DANnGel0 (3,1), G, Hazra (1), (1) Trinity College Dublin, Iredand, (2) Ceorge Mason University,

USA, (3) Observatono Astrondomico de Cordoba, Argenting)

Here, we studly the dhotomy of the eaping atmosphere of the newly dadovered Jose-in exoplanet AL Mic b On one hand, the high EUV stelar Nux 5 expedied 10
CAWE & AOAG ALMASPR M esCape AL M B, On the other Mand, the wnd of Ihis young s1ar 13 Deleved 10 De very sirong. swhach Could reduce o even mhdi the
planet’s Emosphenc escage. AL NI & thouwg™ 50 have 2 wind mass-loss rate hat is v 10 100D times larger Than the solar wing mass-loss rane (ML) To investigate
NS SChatomy, we perform 3D My drogymamics simulations of The stelar wind - ~planetary AImosphere iMeractions n the AU M system and predict the symihetx Ly-@
sransis of Al Nic 5. We systematically vary the stellar wnd mass-loss rate from 2 00 wing” sCenario 10 up 59 2 stellar wind with 2 mass-10ss rate of 10X M ... We ing
AL, &5 The stellar wind Decomes stronger, The slantliry evaporation rane decreases Trom 6.5 x 1077 g/'s 1o half this value. With a stronger stellar wind, the atmosphere
1% Torced 10 OCCudy & smaler wvolume, AMeC1ng ransht sanatures. Dur predicied Ly absorprion $reps Trom ~ XI5, » the case of no wiad 10 Davely any Ly a
AAODUON A IThe extreme sIelar wind soenand. Future Ly @ transas Coud therefore plade CONMIIams a0t only 0N The evaDoranion rane of AU M D, Dt a0 o0 the

MAsSs-10ss rate of ns MOst st
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Ubiquitous NH3 supersonic component in L1688 coherent cores

Spandan Choudhury, Jaime L. Pineda, Paola Caselli, Adam Ginsburg, Stella S. R. Offner, [rik Rosolowsky, Rachel K. Friesen, Felipe O. Alves, Ana
Chacdn-Tanarro, Anna Punanova, Elena Redaelll, Melen Kirk, Philip C. Myers, Peter C. Martin, Yancy Shirley, Michael Chun-Yuan Chen, Alyssa A,

Coodman, James DI Francesco

Context | Star formation takes place in cold dense cores in molecular clouds. Larber cbservations have found that deme cores exhidit sulbsonic non-thermal velocity
dapersions. Ia contrast, CO obnervations show that the ambiest large -scale cloud |s warmer and has wuperionc velooty dispersions. Arms - We aim to study the
armmonia INH,) molecular line profiles with exguisite sensivity towards the coberent cores in LLESS i order 10 study thek Linematical progerties i usprecedented
Setall. Nethods - We used NH, (1, 1) and 2,2) data from the fiest data refease (DR1) in the Creen Bank Ammonia Survey (ICAS) We first smeothed the data to a larger
beam of 1" 10 obtams sulstastially more extended maps of velotity disgersion and Linetic temperature, compared 10 the D1 mags. We then idemifed the coberemt
cores i the Cloud and andlysed the averaged line profiles towmards the cores. Results - For the Nrst time, we detected a fant (mean NH (1 1) peak beightness <025 K n
Tin ), Spersond Ccomponent 10wards all the cohereat cores in LIGES. We fimed two components, 0ne Beoad and one Aarrow, and derved the Linetic temperatuwre and
welodity dugerson of each companent. The beoad components 10wards all cores have supersonic knewidths (A, > 1) This component bhases the estimate of the
NAITOw dense Corfe COMPanent's velodity disgerson Dy 28X and the inetic temperature Dy & 10%, on average, as comgared 1o the results from single-component fits,
Conchusions - Neglecting this ubiguitows presence of 2 beoad component 1owards Al cohereat cores causes the typial single-component Nt 10 overestimane the

temperature and velocity dupersion. This affects the derved detalled physical stracture and stabfity of the cores estimated from NH, observations.
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The hierarchical fragmentation of filaments and the role of sub-filaments

S. D, Clarke, G M. Willlams, S. Walch

Recent cbservalions have revealed the presence of small fidres o wb-Alamests mthin larger aments. We present 2 namerncal fragmertation study of frous
faments isvertgating the lnk Between cores and sub-flaments uung hydrodymamedl simulations performed mith the moving -mesh code Arepo. Ouwr study suggeits
that cores TOrm in two efvirenments. (0 & isolted Cores, of smal chams of Cores, on & sngle sub-Nlament, o O1) as an essembie of cores located M The juntton of
sul-Slaments. We term these solated and hud (ores resgedively. We show That These core pOOVatOns are statstically different from eadh other, Huld cores hawe 2
Qreaner mean mass than isolaned Cores, and The mass dannibution of Aub cores is snAcantly wider than solated cores. This Magmentaton is reminiscent of parsec
sCale bbb -Nlament systems, showing that the combmaton of turbedence and gravity leads 10 Smdar T1agmestalion sgnatures o8 multiple scales, even withia Nlaments
Moreover, the fact g fragmentanon proceeds thiowgh sub-Nlameats suggests hat there exnts No Aaracterang fragmentation length-scale Detween cores. This 4 in
OPOOAILION 10 earfier heoretical works studying Abve-less Alaments which Lugest 3 strong teadency towmands the formanion of guas-periadicaly spaced cores, But n
bDetter agreement with gbservations. We alio show tentative signs tThat global collapse of Slaments preferencally form cores & Both Alament ends, which are more
masuve and dense than other cores
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Anomalous extinction towards NGC 1938

Cuido De Marchi, Nino Panagia, Antonino P. Milone

Intrigued by the extended red-glant clump (RO streeching across the colour-magnitude dagram of the stars i a SOxS0 pcr2 region of the Large Magellanic Clowd
(LMO) containing the clusters NCC 1938 and NCC 1939, we have studied the stellar populations 10 learn about the properties of the inmerstellar medium (ISM) in this
area. The extended RC Is caused by a large and uneven amount of extinction across the field. Its slope reveals anomalous extinction properties, with Av/EB-V)i=4.3,
indicating the presence of an additional grey component in the optical comtnbuting about 3% of the total extinction in the Seld and requinng big grains to be about
twice as abundant a3 in the diffuse ISM. This appears to be comsistent with the amount of Big grams injected into the surrounding ISM by the about 70 SNII explosions
estimated 10 have occurred dunag the lifetime of the <120 Myr old NCC 1938, Although this cluster appears today relatively small and would be hard 10 detect Beyond
the distance of M 31, with an estimated inital mass of <4800 Msun NCC 1938 appears 1o have senously altered the extincbion properties in & wide area. This has
imporast implications for the imerpretation of luminosities and masses of star-forming galaxies, both neardy and in the early universe.

L] - L) " - L L - l L - L Ld ] LA . L ' L) L} L Ll ' - A L

[ <) NGC 1938 |
1 6 - R — _‘_:_—:‘.‘:_\‘\ //___--"—— -
' T — ‘
o o/ h‘-\‘_'./ E
I 3 I ‘
= . 9
o) 18 L 4 Mg ‘2 / / -j
Py ! fo ! '
N T o ~

AT R 20f M :
+NGQ19ds. % , Rrsin s SN
By Tt o o R i ; - .
ST TR IR . ST .
“‘&/4“. N f 22 = 'Q o"':o —
B R L

«*
- .

“

.
'jnnjllnAnAlnAg

00 05 1.0 15 2.0
Megs = Mg14

: Né&_1’939 4 _mx 88 49

A A L l 1 Aod l

Ay
- S -
.



https://arxiv.org/abs/2007.11577

https://arxiv.org/abs/2007.12559

RW Aur B: a modest UX Ori type companion of the famous primary

A Dodin, S. Lamzin, P. Petrov, B. Safonov, M. Takami, A Tatarnikovy

The secondary of the famows young binary RW Aur is much less studed than the primary. To compensate this s2orncomng, we present here the resyits of URVRIMX
phatometnc, VRI palanmetr and optical speciral observations of RW Awr B The star demanstrates chaotk brighaness vanations in the optical Band with rreguiar shen
(= 1 day) dimmings with an amplituge AV wp 10 157, The dimmings are accompanied with an increase in the lnear polanzation (up 1o 3 per cent n the | band),
presemably due 10 the sCatierng oF the stelr radianion by Gust in e Oroumstellar dist Tan means that R Awr B can De classfed 23 2 UX O type s1ar. We contiuded
that the observed encess emisson at 4 < DAS am and longward & 2 um & well as 2 vanabitty of Nuxes and profiies of HL Hel and N2 D emission ines are due 10 the
MOreDON Drocess. AL The same Lime, emisson companents of Ca N ines indicate thar BW Aur B has a powerTul chromosphere. Assuming the solar elememal
abundances, we Tound the followng parameters of e st T = 4100 « S0 X Ay = 06201 tout of the Sirrming event) L, * 06 [ . R, = 1SR .M = (O5S
MM
arguments in favour of the fact that they are gravitasionally bownd

<Sx0 ' w yr ' Finally, we discens possbie reasons for the dfferent levels of the accretion acthvity of RW Aur binary components and present
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Hunting for Runaways from the Orion Nebula Cluster

Juan P, Farias, Jomathan C, Tan, Lavrent Eyer

We use Gala DR2Z 1o hunt Tor runaway stars Trom the Orian Neboda Cluster (IONC), We search a region extending 45" around the ONC and out 10 1 kp< 10 fnd sources
that overlapped in angular poson with the Chester i the Last ~10 Myr, We find ~ 17,000 rusasmay/walcasay candidates satisfy this 20D traceback condition, Mast of
these are expectied 1o be contamnants, ¢ 4. caused by Calactic streaming mations of stars at different distances, We thus examine six further tests 50 help iderady real
runaways, namaly (1) possessing young stellar object (Y500 colors and magnitudes bared on Cala optical photometry, (2) having IR excess consistent with YS0Os based
on IMASS and WISE photometry, (1) having a high degree of optical variablity, (4) hawing closest approach distances well constrained 5o within the clester hat-mass
radien. (5) having sjection dicections that avold the main Galactic streaming contamisation rone; and (6) having a reguired radial welocity (RY) for 3O overlap of
reasonable magnitude (or, for the 7X of canddates with measured Ry, satisfying JO traceback). Thirteen sources, not previously noted as Orion members, pass all
these teats, while ancther twelve are similarly promiasing, except they are In the man Calactic streaming contamination rone. Amang these 2% ejection candidates, ten
with measured RV pass the maat restrictive 3D traceback condrion. We present fall lists of renamay 'wallcanmay candidates, estimate the high-velocity popelation

cjected from the ONC and distuns its mphications for Chusler formation theornes via comparison with sumerncal simelations.

2 !'iGUAT €["U> (BJB %3

-12

>— 10 %o

-19.0

al+

Z\ -19.2 :

-14
all+

alll+

\ -19.4

~19.6 41

209.0

208.8

208.6

208.4 .
i

*31/

G

-

227.5

225.0

222.5

220.0

217.5
£ (deg)

«ép»” R3U

215.0

V4 \

ae

2125 210.0 207.5

213 212

"lalqzxpV’©e

211

209


https://arxiv.org/abs/2005.04762

