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Introduction

Velocities of stars in the solar
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Origin of the kinematic groups

Quillen & Minchev 2005
Chakrabarty 2007
Antoja et al. 2009, 201 |

Hercules, Hyades, Pleiades,
Sirius, Coma Berenices,
Arcturus

Kalnajs 1991

Degeneracy!
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e Models: orbital effects on the disc kinematics

e RAVE: study of the kinematic groups across the disc
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Spiral structure in the MW

Test particle simulations

~ Number of arms m 2
Scale length Rs (kpc) 2ls
Locus beginning Rsp (kpc) ZR0YISE6
Pitch angle Tal ) 5957286
Relative spiral phase  ¢sp(R;) (°) 88/60
Pattern speed Qsp (kms—lkpc™1) 15-30
Density contrast Ao 0.14-0.23
Density contrast K 1.32-1.6
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Different pattern speed
(Qsp=20 km/s/kpc
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eKinematic response to the spiral arms is strong and depends on disc position
*Significant changes: ~0.6 kpc in radius, ~2 kpc in azimuth

*Strong effects: close to the 4:| inner resonance

*Where do we find more substructure! |t depends on the pattern speed
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Bar effects: a model for Hercules
Dehnen 2000

Fux 2000
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Bar effects: a model for Hercules
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Fux 2000
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e Models: orbital effects on the disc kinematics

 RAVE: study of the kinematic groups across the disc
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RAVE sample

* multi-fiber spectroscopic survey
*DR3 (Siebert et al. 2012): 500000 spectra, evr~2km/s

~ all RAVE 6D

) I L I 1 L I 1 I 1 1 I L ! I I

~10 -5 0 5 10
X(kpc)

*Our goal: velocity distribution at different positions

*To be considered:
+Assume: Ro, vc (R),Uo, Vo
+Low number of stars

+Errors in velocity
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RAVE sample

* multi-fiber spectroscopic survey

AL VEBLOOTTYY e L el

*DR3 (Siebert et al. 2012): 500000 spectra, evr~2km/s

- oll RAVE 6D

X(kpc)

*Our goal: velocity distribution at different positions
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*To be considered: 00 SBS B0 75 70 -85 60
+Assume: Ro,ve (R),Uo, Vo X(kpc)

+Low number of stars

+Errors in velocity
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Finding substructure: Wavelet Transform

MR Software (CEA, Saclay)

Starck & Murtagh 2002
Slezak et al. 1993
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Finding substructure: Wavelet Transform

MR Software (CEA, Saclay)
Starck & Murtagh 2002

Slezak et al. 1993
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Revisiting the solar neighbourhood ==/ =

RAVE Local sample

57178 stars
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*Similar significant groups in GC and RAVE local sample

*Main groups: Coma Berenices, Hyades, Sirius, Pleiades,

Hercules :“é’ |
*New group at (U,V)~ (90, -20) km/s g '
*Wolf elongation is stronger than Hercules _10059% 5@0% QOO © 0o ° ]
*YLeo, €lnd, NCeph: old groups by Eggen 1971 [ 0 o 5 B
ST A

T.Antoja U (kms™



Revisiting the solar neighbourhood ==/ =

RAVE Local sample

57178 stars

e ngf
— Zvé__
i evz_

Sry= |
S 6 \

L1 1 (N LN 1

0 5 10 15 20 25 30 .
(km/'s) 100 - |

*Similar significant groups in GC and RAVE local sample

*Main groups: Coma Berenices, Hyades, Sirius, Pleiades,

Hercules lé’ |
*New group at (U,V)~ (90, -20) km/s g '
*Wolf elongation is stronger than Hercules -100?% 5@0% @0 © 0o ° ]
*YLeo, €lnd, NCeph: old groups by Eggen 1971 [ 0 o 5 B
ST A




Revisiting the solar neighbourhood ==/ =

RAVE Local sample

57178 stars

e ngf
— Zvé__
i evz_

Sry= |
S 6 \

T S B ¢ LN 1

0 5 10 15 20 25 30 .
(km/'s) 100 - |

*Similar significant groups in GC and RAVE local sample

*Main groups: Coma Berenices, Hyades, Sirius, Pleiades,

Hercules :“é’ |
*New group at (U,V)~ (90, -20) km/s g '
*Wolf elongation is stronger than Hercules _10059% 5@0% QOO © 0o ° ]
*YLeo, €lnd, NCeph: old groups by Eggen 1971 [ 0 o 5 B
ST A

T.Antoja U (kms™



Revisiting the solar neighbourhood ==/ =

RAVE Local sample

57178 stars

e ngf
— Zvé__
i evz_

Sry= |
S 6 \

T S B ¢ LN 1

0 5 10 15 20 25 30 .
(km/'s) 100 - |

*Similar significant groups in GC and RAVE local sample

*Main groups: Coma Berenices, Hyades, Sirius, Pleiades,

Hercules :“é’ |
*New group at (U,V)~ (90, -20) km/s g '
*Wolf elongation is stronger than Hercules _10059% 5@0% QOO © 0o ° ]
*YLeo, €lnd, NCeph: old groups by Eggen 1971 [ 0 o 5 B
ST A

T.Antoja U (kms™



MADIAL VELOSTITTY WxrFraEAZTHENT

Antoja et al. 2012 (in prep.)
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Beyond the solar neigh

Antoja et al. 2012 (in prep.)
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Antoja et al. 2012 (in prep.)
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*Known groups are
shifted in velocity

v, (kms™)

inside and outside solar
circle

*More changes in

radius than in azimuth
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Hercules shift with R
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Hercules shift with R

R~8.4 kpc R~7.8 kpc
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Hercules shift with R

R~8.4 kpc R~7.8 kpc

 —aof . velocities outside solar circle and to
£ _usf 1 higher azimuthal velocities inside
e 3 1 solar circle
_ssf 1 eConsistent with the effects of the
) 1 bar’s OLR
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Below the plane

2019 stars
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*Some groups persist at low |Z| below the
plane: Hercules, YLeo
*Models far from the plane!?
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Conclusions & Future work

4 Most of the main local kinematic groups can still be detected at ~| kpc distance
4 Large-scale features + age dispersion —>favour dynamical origin

4 The groups shift in the velocity plane for distant samples

OBSERVATIONS vs DYNAMICAL MODELS

4 Scales of variation of the groups are roughly consistent with models
4 Hercules trend of azimuthal velocity with radius is consistent with effects of the 2:1 OLR

4 Use magnitude and direction of the shifts to constrain properties of the bar and spiral
arms
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