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Bakgrou nd

* Unbound star forming group WI|| dlsperse over t|me
 Av of 1 km/sec = over 1 Myr = about 1 pc.

~+ About 10Myr old stellar group with an initial dispersion of about 3
km/sec - about 30pc in size!* '
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[dentification of moving groups and their
1. Proximityinspace i s GRS T -
2. Co-eval

3. Co-moving
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 TW Hydrae Association (TWA) i

= An unusual grouping of IRAS sources around TW Hydrae was notlced by de la Reza
et al. (1989) and Gregorlo -Hetem et al. (1992) |

— Then, Kastner et al. (1997) noticed that these stars share S|m|Iar X-ray and optical
. properties and form a physical association of about' 20pc across.

- — Webb et al. (1999) found six more stars *
- Currentfy, about 30 known member's‘

Hlstory _‘

;a-.l(.gﬁ-i

10001 WRA 488
(ﬁggg gi::i::“’ : Star ROSAT name

11068 Glass!l

TW Hya 1RXP J110152-3442.2
Hen600B : 1RXS J110152.0-344212

S},;;:?,% ) B CoD —29° 8887 1RXS J110913.5-300133
i S M Hen(3) 600 1RXP J111028-3731.8

. 1RXS J111028.9-373204

HD 98800 1RXS J112205.4-244632

CoD —33° 7795 1RXS J1131565.7-343632

Grégorib-Hetem etal. (1992) '- : ~ Kastner et al. (1997)

—



pa H|story
B Pictoris moving group (BPMG) Hg o

= Barrado y Navascues et al. (1999) discovered that B Plc shares the same Galactlc
motion with the group of AT Mic and AU Mic (Poveda et al. 1994) - -

— Zuckerman et al. (2001 ) extended the membershlp list to a total of 17 star systems
- Song Zuckerman & Bessell (ZOO#add " 10 more members '

e

3 Myrs |79
10 Myrs
) \1’\'r\

& Zuckerman, Song, Bessell, & Webb (2001)



| '-Hi_StOry’

Tuoana + Horologrum Assocratlon (TucHor)

— Zuckerman & Webb (2000) dlscovered Tucana Assocratlon '

- — lorres et al. (2000) dlscvered Horologrum Assocratlon e .

= Zuckerman Song & Webb (2001) 'otlced these two form a srngle group
b Song Zuckerman & Besséll (200,;:,-.a,”711 more members

4 Zuckerman, Song, & Webb (2001)



Hlstory
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Columba Carma Argus AB DoradUs‘ ' roups are |dent|f|ed subsequently




Distribution of young MG members.
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~ Distribution of members

Beta Pic-12
etaCha-8

Tuc - 30

TWA -8

IC 2602 - 30
NGC 2264 - 2




~ Distribution of members
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~ Distribution of members
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Age Datlng Methods

; Spectra'l Type

. UVW vsml etc can be ﬂsed alsg, but not as deC|S|ve as the above methods.f :
« Of course, a companlonshlp toa weII age dated star helps' S

Poorly or not
- constrained




Dlstrlbutlons of members

. Many missing low mass members Compared to the field star MF.

Kraus et al. (2014, AJ)



Identlflcatlon of Iow mass members

* Previous candidate selectlons were limited by ROSAT

 Improved selections of M-type Candldates using GALEX & WISE

~* Main Difficulty - there is no good age- datlng methods for pTTS
(> 10Myr) M-type stars, ~ .#

WD +MD
TWA candidate

- F /}>H)&\rav

FUV'" )

o F —_— it detected

l”‘_/},<10

TWA known members

f@g

gt éz N éé%
0.0001 i&;‘*wﬂ'a
) % . +*

+3!r-:%‘+

Shkolnik et al. (2011) Schneider et al. (2013)



~Notable New Surveys

+ Malo et al. (2013) : BANYAN
» Kraus et al. (2014) : SEDistance
~* Rodrigues et al. (2013-) : GALNYSS

Rodriguez et al. (2013) .



GALNYSS |
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GALNYSS

-

LDB 5606 A & B = age + motion = new BPMG member

0]

3 Pic
Tau-Aur

= LDS 5606




BANYAN

* Malo et al. (2013) : BayeS|napproach W|th known dlstrlbutlons of
groups as prior information. |

dist,group

. Pmember E PCMD X PXYZ PUVW '

dzst , group

Pt |y~ POLHD <P B

Normalization



Applied the selection method to 758 X-ray bright stars and
spectroscopic follow-up observations.
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Some Li-confirmation

no
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A lot of BANYAN candidate members need to be age-dated. However, most of-new members belng
very late-type stars whose age-dating is very difficult.
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SED Dlstances

-

* Kraus et al. (2014) Flttlng 16 photometrlc points S|multaneously
with an assumed evolutionary stage (e.g., assumed radius) 2 good
estimates on distances > selection based on overluminosity.

M, (mas/yr) SpT



Kraus et al. (2014)
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» Over the TucHor region, from 120,000,000 input sources, 497
candidate low mass members were selected (kinematics +
overluminosity) - spectroscopic follow-up

Many young stars were
confirmed
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K3 K4 K5 K7 MO M1 MZ2 M3 M4 M5

Spectral T pe

K3 K4 K5 K7 MO M1 MZ2 M3 M4 o M6 M7

Spectral Type



Kraus et al. (2014)

-
5 S

Name Vead AViq vsin (i) SpT

(kms™")  (kms™") (kms™T)

AF Hor 12607 0.30 66+08 M2.1

CD-35 1167 132103 -0.33 46+12 K4.7
RSN

J04213904-7233562 156104 . 56+04

J04240094-5512223 19.0+0.7 . 69+09

J04274963-3327010 188+14 : 158+13

J04334610-4511249 21.0+03 . 46+02

J04365738-1613065 166+1.9 : 275+13

J04435860-3643188 194+05 ! 85+06

J04440099-6624036 16.0+0.5 ; 56+04

J04440824-4406473 246+05 . 52105

However, even after a dedlcated spectroscoplc follow up, it'is
difficult to assess the membership unambiguously (e.g., too many
stars are claimed to be Candldate members based only on RV and/
olf Ha data)

Table 2. Spectroscopic Results and Membership Assessments

EWI[Lig74s] Assessments
(mA) RV, Ha,Li  Final
14.8 b '

484 Yt



Addlng dUbIOUS young stars

* Adding dubious kmematlc members with a marglnal hint of youth =>»
causing the size of BPMG to be ~100pC-

» A ~100pc size for BPMG (even larger than LCC or UCL). Is it OK?

No. 2, 2002 ORTEGA ET AL.

‘moA;V(pC)

O — BPMG
O - LCC
|- U

—

j \‘ Ié\wvr\,
o \ /4nlvr\!

B 5\\. A L,/
140 ”\‘ My/
W18 Myr

—

tx(pc)




Conflrmatlon Crlterla

vl

. When do we accept a Candldate as a confirmed member? ’

~Is RV consistent to be a member enough?
» Yes - with an unambiguous youth indicator
~ + No - without an unambiguous youth indicator
—Is unambiguous youth indicator énough?
~ «Yes > with matching kinematics |
» Maybe > with matching’ partlal klnematlcs
* No 2> otheM|se¢, | A

« What about Crlterla for bona flde members?

— Are clear youth + good UVW enough’?
. Maybe



Traceback W|th an outller rejectlon

. Traceback posmons can
- be quite uncertain
because of large input
- uncertainties!
~ * As an ensemble, a group
- can show a generally
- decreasing volume 2>
100 ~ outlier rejection is
' necessary > A good
- example is Doucourant et
al. (2014)

il or * Aformal calculation can
100 - Ua\ 100  be done using a minimul

200

enclosed ellipsoid with
- outlier rejections or
~Bayesian inference.

0.0 Myr ago



Ages of Movmg Groups

* The quality of movmg group age estlmates are dependent on the list
of bona-fide members used in the analysis

New Targets with Li
New Targets no Li
Literature with Li
Literature no Li
Siess 10 Myr

Siess 20 Myr

LDB 15 Myr

LDB 20 Myr
DB 25 Myr

Binks & Jefferies (2014) More on later...
Are these BPMG members all real?



Needs for improved age indicators

»

€ We are in a dire need of better calibfated
surface gravity index as a function of ages.
Add Pleiades and Hyades brown dwarf measurements!!

-

. Fe ; e L
=» Halpha feature strengths can be useful
after a careful calibration. :
..



| Future
. GAIA T
—>launched on 2013 DeC 19
->10° starsobserved |

- for brighter stars, distance meaSured at the 0.001% precision

- 2>will complete the survey of Iow mass members down to ~15mag
| (much less ambiguity for age datmg)

¢ Better'ag'g-scale'--fo:rﬂ\"/l-type and -L-type_ dw'arfs?

‘i



