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What is the age of HR87997

Member of the local association (20-150 Myrs)
— Similar UVW to 30 Myr Columba association
— Similar UVW to two young stars nearby
« HD984 (30 Myrs) and HD221318 (40-100
Myrs)
Large debris disk.
Low on the main sequence.

But Moya et al (2010) argue this is an old (~1 Gyr)
star based on asteroseismology data.

— Young model not completely excluded however.




Is HR8799 member of Columba®?

* More specifically, one would like to answer
the following question:

What is the relative probability of HR8799

being a member of a young co-moving
group or in the field (i.e old)?

« Can’t put your thumb in the air
* A bayesian analysis is the answer




Bayesian analysis

Let’s consider the UVWXYZ of a given star

— Other observational properties could be
considered e.g. position on the HRD.

Given background information (average UVWXYZ
and dispersion) from known co-moving group
members and field stars (HIP catalog).

Let {H} be an ensemble of hypotheses that a
given star is member of the ith co-moving group
(include the field star hypothesis)

What is the probability H; ?




Bayesian analysis ...

{H]: ensemble of m hypotheses
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Young associations considered

Age (Mrs) Distance (pc)

b Pictoris 12 31+21
Tucana/Horologium 30 48+7
AB Doradus 70 34+26
TWHya 8 48+13
Columba 30 82+30
Carina 30 85+35
Octan 20 141+34
Argus 40 106+51
eCha 6 108+9
Pleiades 118

Torres (2008)




Space velocities (UVW)

HR8799: U=-121 V=-21.2

Association U v

b Pictoris -10.1:21  -15.0+0.8 -9.2+10
TucanaHorologium  -9.9+1.5 -209+0.8 -14+0.9
AB Doradus -6.8+1.3 -27.2+12  -13.3:16
TWHya -10 5+0- =18-0=t: +0.9
Columba (125613 -219:16 56117 D
Carina -10.2+0.4 -230:0.8 -44+15
Octan -145+09 -3.6+1.6 -11.2+14
Argus -22.0£0.3 -144+13  -5.0+1.3
eCha -11.0+£1.2  -199+12  -10.4+1.6
Pleiades -5.1+3.4 -26.1+.34  -12.7+2.2
Field -10.0£22.0 -13.2+13.1 -6.8+¢8.5




Galactic Positions (XYZ)

HR8799: X=-2.0 Y=32 Z=-23
Association X Y Z
b Pictoris 23+36 -8+14 -13+8
TucanaHorologium 11+16 -23+6 -35+4
AB Doradus -7+£27 -7+32 -19+18

TWHya /11_4-9 39 21+3
Columba C -29:18  -62:36 -49+22)

Carina - 13:I0 =95¥54 ~16+8
Octan 15+104 -106+17 -70+14
Argus 2+4 -134+20 -17+3
eCha 54+4 -92+11 -31+8
Pleiades -115+21 27+6 -51+10
Field -10+33 -18+21 -7+16




Membership probability of 3 Pictoris

Association Age (Mrs) Probability (%)
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Membership probability of PZ Tel

Association Age (Mrs) Probability (%)
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Membership probability of Fomalhaut

Association Age (Mrs) Probability (%)
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Membership probability of HR8799
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Membership probability of HD984

One of HR8799's « sisters » (age: 30 Myrs)

Association Age (Mrs) Probability (%)
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Membership probability of HD211318

One of HR8799’s « sisters » (age: 40-100 Myrs)

Association Age (Mrs) Probability (%)
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Membership probability of TWA22AB

Tight young low-mass binary. Very useful for testing
evolutionary models. Bonnefoy et al (2010)

What’s the age of TWA22AB?
Song et al (2003): belong to TWA
Mamajek (2005): low-probability to be member of TWA

Refuted again by Song et al (2006). Parallax needed to
know the answer.

B. Zuckerman: member of TWA.
Parallax measured by Teixeira et al (2010): 18 pc.

Conclusion: likely a member of § Pic but TWA cannot be
excluded given uncertainties in the distance, RV etc.




Membership probability of TWA22AB

Association Age (Mrs) Probability (%)
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Other application: finding young low-mass stars

 For candidates with unknown distances.
 Use kinematical model + CMD

« Similar Bayesian method is used to derive
membership probability and a statistical

distance (Malo et al., in prep)




Color magnitude diagram
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Statistical vs true distance
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Statistical distance accurate to ~13% on average.




Membership probability
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Distance distribution (new members)

Composite distribution of 3 Pic, Tuc/Hor and AB Dor
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Conclusions

HR8799 is very likely a member of the 30
Myr-old Columba association.

HD984 and HD22138 are also members of
Columba.

Masses of HR8799bcd have been
systematically overestimated.

Bayesian analysis is a powerful tool for
assessing the membership probability of a
given candidate within young co-moving
groups.




