Star Formation Newsletter
#3471 7-17

Yusuke Aso (KASI)



> R

870 MICRON DUST CONTINUUM OF THE YOUNGEST PROTOSTARS IN OPHIUCHUS

FRANKIE J. ENCALADA,! LESLIE W. LOONEY,' JouN J. TOBIN,? SARAH I. SADAVOY,® DOMINIQUE SEGURA-COX,*

L2 [
> VANDAM OrionT
> BEXFEWIE, EWIEFL,

A E WA,

> 1 Class 0, 23 Class I, 7 Flat, ALMA, Band 7, 0.15"-7.2",
(Class Il/I111ZCox et al. 2017)

J'L:)-,’-};-E
XEE.
i —]
BE

Oph-emb 10
IRS 67

EREY T
ol
o [ ]
Oph-emb 14 0.29 m]y | Oph-emb 26 0.30 mjy | Oph-emb 27 0.29 mJy HZS.UU
GY 265 GY 279 +0,5 | GY 315 +2.5

0.76 mly
+3.5

Oph-emb 11

0.26 mJy
+0.5

ErIN Cox,” Zur-Yun Li,°

1" = 140 au

~  mJy beam™!

(B%#&Xh&%)

Re(V) (Jy)

Im(V) (Jy)

0.08 |

0.06

0.04

0.02

0.00

-0.02

0.015

0.000
|®

-0.015

FEGR) HEN
Ori, Per©75 au (%) &3000au (&) |
> Oph® A% 121/3HMyuse>10Me, I\/IuItlpI|C|ty Fraction=0.29, Companion Star Fraction=0.41,

CSF =

AND GILES Novak®

.

*
L ]

L ]

.
.

ESTEDES
EBH O,

.’o %0, o **
.o * *§*§*

L d
*

0 %o

o

.
R AL LI 4 R T

0

500 10‘00 15‘00 200¢
uv-distance (k\)

=e

o /\

= (X Ori, Per, Tau > Oph,
-7,

BEDAH
B+2T+30Q + ...
S+tB+T+Q+..
D,
> &4 4% |Zdeconvolved 2 0,

> MBEBESEIEEFENICEHENE LT
(VANDAM Orionic&hHH T

1.84 cm?2gl) |
> Tdust:43 K <|—bol / 1|—sun)1/4o



a1 Frequancy

Companis

10 . 0104
~mpe i

0

870 MICRON DUST CONTINUUM OF THE YOUNGEST PROTOSTARS IN OPHIUCHUS

FRANKIE J. ENCALADA,! LESLIE W. LOONEY,' JoHN J. TOBIN,?> SARAH I. SADAVOY,? DOMINIQUE SEGURA-COX,!
ERrIN Cox,” Zu1-YuN L1,° AND GILES NOVAK®

100*Myyst (Mo)
103 1072

1073 107¢ 107! 10°
19 ' k ' I = (;rion Class 0 I — N oPAY NS
ll‘\( — Orion Class | > IEJ [,/ 7%1/_-':(\\ :E) Oph I:qugj%_ﬁ\E%L\o
_ Orion Flat Spectrum \ < (e] N\
08— 8 Cof las > AJgEME 1) Oph¥ > 7 ILidE L 7=Class |,
g = o coss 2) FXALHMED, 3) BEREKDOIIAZREGIED,
= 1) £0ri Flat& W8 WL, 2) IFRELHRLDT3I) ,
£ > h7 7 <Y —H#7E CTnon-detectiontb ZE L THFHEE,
5 04 Class | 2.8 Mg, Flat 2.5 Mg (cf. Ori. 14.9, 11.6 M),
£ > HFEEHEERIZ23.5, 16.5 au (cf. Ori. 37.0, 28.5 au),
0.2 Table 3. Multiplicity Fraction and Companion Star Fraction
Sample® S:B:T:Q MF CSF Ref.
i . Ophiuchus Class I + Flats (Paper) 18:4:2:0 0.25 £ 0.09 0.33 £ 0.10 1
P P T L Ophiuchus Class I + Flats (Paper + Cieza) 72:7:2:0  0.11 +£0.04 0.14 £ 0.04 1,2
Dust Mass (Ms) Perseus Class I + Flats 21:8:0:0 0.28 + 0.08 0.28 + 0.08 3
Orion Class I + Flats 182:32:2:0 0.16 £ 0.02 0.17 £ 0.03 3

EE PR (j'%ﬁfiﬁ LDH) . > Oph&OrilEMF & CSFASE L,

e i o s | A 2 PRI B | $ BRI T E A WL A Perd XIE (C
e FIE LA,

> KSIBTE & Yend pointicEAH H HADRE T
R LA ZHTEA L,

> OTEEE S ABIIERLTVWES EA, ES,

1
| [
n

’
|
l ‘

in | ]

- u 0ou
10 1.5 0 10

¥

> ]
-
.‘J
-

' K3
Log Saparstion (am)



SIRIUS project. Il. a new tree-direct hybridcode » 7 7 X2 —Fpks I 2L —3 3 140.1 Msund ¥

for smoothed particle hydrodynamics/N-body > 12£1000 Msun (~BFHEN) £ T,
simulations of star clusters > & @Eﬁ(%ﬁ%éi vy L?}; JTRR—" ANB, 2
Michiko S. FuJil', Takayuki R. SAITOH? 3, Long WANG'* and Yutaka DER foc Lo LU j(%\E\E DEHILER,

HIRAI* 5* > IMFABHEXRPICEBEEZ2 RO T, NEHANT

>104 Mgn & D ICEIREF. $RIAIR T — I,
> ASURA: E f1softening (Plummer)& ) O N{ASPH,
> Bridge: ME#E = KEBAEAY 0777 —+KEIC K 2NIKIEE
> NEAEFZEONKIRATIRANFICK 2 EFNTF () ZEE)I(CBridgez > TEFARNOEEZIK S,
> AMUSE+Bridge®SPH/N{ETIEa— Ko T —42av—AEULO T, ASURA+Bridge,
> PETAR: N{&TiEEEEE ) A particle-particle, F=EEEE ] & particle-tree. SEEEEZ IZH X0,
» CELIB: &% E. &i&. divv<0TKroupa IMFALEEZ RHDTE, 0.2 pclNDHREENF 0 LUT %
DIRDHET, 10! —

— AG3S3
—— BG3S3T20, dt=200yr, €,=1000au
BG3S0T20, dt=200yr, €,=0

F2 b1 HRCEENEF (BridgenH i) 3. oep oo
> 24 —ILE05 pc, SFE=0.3, 844 M., H R % 1054 |

F. Salpetern H103E D ET362 My, D £, T
> %ﬁ?ﬂﬁ'fh fégﬂz}ﬂi:&) ﬁﬂ\}\ [/ o T 0 s a'(()ii)c) 05 10 15 <
> bridge (BB ZFHE T 2) timescale N RV EEFT \qUrAD A EFELNTY ol

DDA RBLD BT NS, BEERETFTDLI%A LU, Hy R TCI R —8%
> HR, EOREDMmIIBridgex ANTHE L, A w7 (RELAEWL)




SIRIUS project. Il. a new tree-direct hybrid code -
for smoothed particle hydrodynamics/N-body >

mN
H_T

2 T EHEFRK
ya

L L]j\%':ﬁ\ k=-4 (Bonnell+03), M,=1000 Mgy,

NS

simulations of star clusters Ry=0.5 pc, [Exl=IE,l, 20 K, P=(y - 1),ou uld N ERE,
Michi:(?*S. FuJn', Takayuki R. SAITOH? 3, Long WANG!* and Yutaka > BENBE%Z highO. 002 middle0.01, low0.1 Mg, & L
HIRAI . TR, 1 Myr=4 ff£ <, N IR OEDE L
> SFE per ff=c.=0.02, I TEX CHHEHKREEDEIF10%, D Lo
> gas softening length=2.8x103, 7x103, 1.Ax10%* aub B EITE R 7R, | --- Middle
> ARG ORBIIRREEZ2EE
> MFIZEZT-HDIZT>7- L. r/\?ﬁ%/\ﬁ EICHR D7 LY,
10 -
FZ b3 EAEM 1A W
> 4210 po, BREAX105 My, HHREE0.1 Moy e
> 0.75 MyrTEZ2 DA ~8000( 7% % d THermite L &

scheme?n 5PTEARIC, 2100 D EZHAH25E,
> E’C"C‘?tﬁgggﬁ{ﬂﬁﬂj?o (/5\63(73\,\ e , »~ 1020 1 . .

) T4—KN\y7EGFDD, —10 TR o S v . 3 %
> FHAZ I XL —001%U oI AL —CcERET S, 0.1} gy X .
» a=100-10 aux TTE 3%, ELWEERNMFEN T, EEX(F0.7-0.8 MyrT = *

TH %, o o oo
> BLICEENCEEEA, BN THERET NS LA 1 MyrkliEo ¥ + o

mass segregation®s1 & < 7, 1075 i i 700

my (Me)

> RD@LXTT7A— KRNy I7HE ANTELY R,



The Disc Miner I: A statistical framework to detect and quantify
kinematical perturbations driven by young planets in discs

A. F. Izquierdo!-2, L. Testi'-3-%, S. Facchini', G. P. Rosotti>, and E. F. van Dishoeck?
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A Novel Survey for Young Substellar Objects with the W-band filter
III: Searching for very low-mass brown dwarfs in Serpens South

and Serpens Core

Sophie Dubber!2*, Beth Biller! 27, Katelyn Allers3, J essy J ose?, Loic Albert>,
Blake Pantoja®, Clémence Fontanive®, Michael Liu’ %, Zhoujian Zhang’,
VVénJﬁng(Zheng,Bhavanalxﬂchandg,Behnda])anﬂang,TthiShaHnaS

ABSTRACT

We present CFHT photometry and IRTF spectroscopy of low-mass candidate members
of Serpens South and Serpens Core (~430 pc, ~0.5 Myr), identified using a novel combi-
nation of photometric filters, known as the W-band method. We report SC182952+011618,
SS182959-020335 and SS183032-021028 as young, low-mass Serpens candidate members,
with spectral types in the range M7-M8, M5-L0 and M5-M6.5 respectively. Best-fit effective
temperatures and luminosities imply masses of < 0.12Mg, for all three candidate cluster mem-
bers. We also present Hubble Space Telescope imaging data (F127M, F139M and F850LP)
for six targets in Serpens South. We report the discovery of the binary system SS183044-
020918AB. The binary components are separated by ~45 AU, with spectral types of M7-M8
and M8-M9, and masses of 0.08-0.1 and 0.05-0.07 M. We discuss the effects of high dust
attenuation on the reliability of our analysis, as well as the presence of reddened background
stars in our photometric sample.
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X-ray Super-Flares From Pre-Main Sequence Stars: Flare Energetics And Frequency

KONSTANTIN V. GETMAN! AND ERICc D. FEIGELSON® 2

ABSTRACT

Solar-type stars exhibit their highest levels of magnetic activity during their early convective pre-
main sequence (PMS) phase of evolution. The most powerful PMS flares, super-flares and mega-flares,
have peak X-ray luminosities of log(Lx) = 30.5—34.0 erg s~ ! and total energies log(Fx) = 34— 38 erg.
Among > 24,000 X-ray selected young (¢t < 5 Myr) members of 40 nearby star-forming regions from
our earlier Chandra MYStIX and SFiNCs surveys, we identify and analyze a well-defined sample of
1,086 X-ray super-flares and mega-flares, the largest sample ever studied. Most are considerably more
powerful than optical/X-ray super-flares detected on main sequence stars. This study presents energy
estimates of these X-ray flares and the properties of their host stars. These events are produced by
young stars of all masses over evolutionary stages ranging from protostars to diskless stars, with the
occurrence rate positively correlated with stellar mass. Flare properties are indistinguishable for disk-
bearing and diskless stars indicating star-disk magnetic fields are not involved. A slope o ~ 2 in the
flare energy distributions dN/dEx o E® is consistent with those of optical/X-ray flaring from older
stars and the Sun. Mega-flares (log(Ex) > 36.2 erg) from solar-mass stars have occurrence rate of
1.7148 flares/star/year and contribute at least 10 — 20% to the total PMS X-ray energetics. These
explosive events may have important astrophysical effects on protoplanetary disk photoevaporation,
ionization of disk gas, production of spallogenic radionuclides in disk solids, and hydrodynamic escape
of young planetary atmospheres. Our following paper details plasma and magnetic loop modeling of
the > 50 brightest X-ray mega-flares.
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Homogeneous study of Herbig Ae/Be stars from spectral energy

distributions and Gaia EDR3

J. Guzman-Diaz', I. Mendigutia', B. Montesinos!, R.D. Oudmaijer?, M. Vioque>*#, C. Rodrigo!?, E. Solano'->, G.

Meeus®, and P. Marcos-Arenal’

ABSTRACT

Context. Herbig Ae/Be stars (HAeBes) have so far been studied based on relatively small samples that are scattered throughout the
sky. Their fundamental stellar and circumstellar parameters and statistical properties were derived with heterogeneous approaches
before Gaia.

Aims. Our main goal is to contribute to the study of HAeBes from the largest sample of such sources to date, for which stellar and
circumstellar properties have been determined homogeneously from the analysis of the spectral energy distributions (SEDs) and Gaia
EDR3 parallaxes and photometry.

Methods. Multiwavelength photometry was compiled for 209 bona fide HAeBes for which Gaia EDR3 distances were estimated.
Using the Virtual Observatory SED Analyser (VOSA), photospheric models were fit to the optical SEDs to derive stellar parameters,
and the excesses at infrared (IR) and longer wavelengths were characterized to derive several circumstellar properties. A statistical
analysis was carried out to show the potential use of such a large dataset.

Results. The stellar temperature, luminosity, radius, mass, and age were derived for each star based on optical photometry. In addition,
their IR SEDs were classified according to two different schemes, and their mass accretion rates, disk masses, and the sizes of the inner
dust holes were also estimated uniformly. The initial mass function fits the stellar mass distribution of the sample within 2 < M,,/M, <
12. In this aspect, the sample is therefore representative of the HAeBe regime and can be used for statistical purposes when it is taken
into account that the boundaries are not well probed. Our statistical study does not reveal any connection between the SED shape from
the Meeus et al. (2001) classification and the presence of transitional disks, which are identified here based on the SEDs that show
an IR excess starting at the K band or longer wavelengths. In contrast, only ~28% of the HAeBes have transitional disks, and the
related dust disk holes are more frequent in HBes than in HAes (~ 34% vs 15%). The relatively small inner disk holes and old stellar
ages estimated for most transitional HAes indicate that photoevaporation cannot be the main mechanism driving disk dissipation in
these sources. In contrast, the inner disk holes and ages of most transitional HBes are consistent with the photoevaporation scenario,
although these results alone do not unambiguously discard other disk dissipation mechanisms.

Conclusions. The complete dataset is available online through a Virtual Observatory-compliant archive, representing the most recent
reference for statistical studies on the HAeBe regime. VOSA is a complementary tool for the future characterization of newly identified
HAeBes.

Gaia & FRASEDZfE - T
Herbig Ae/Bem £ & 2F D /X
T A =X —ZRETH. FEH
IZFAN %,

28% N BRHERZEFL.
Be?'34%. Aeh’15%,
AelTZFEwA H WD IIH/ I E
D TIHZEFETIIFTATE A,
BeldzkF& & FE LA,



