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Kinematics

What are we looking at?

The velocity distribution of stars is not smooth,
it contains much more information

 Imprints of past events

 Gaps and over-densities caused by resonances with bar/spiral/bar+spiral

 Non-axisymmetric potential



Gaia Collaboration et al. 
2018, Fig. 22

Now



Applications

What are we aiming at?

Constrain/learn about:

 Bar

 Spiral arms

 Perturbations

 Potential

Antoja et al. 2014, Fig. 10



Exploiting Gaia DR2

We can go deeper and farther than ever

Sample: 5,136,533 stars

 Line of sight velocities
 ϖ/σϖ > 5
 -500 < Z < 500 pc

Method:

 Wavelet transformation
 Two measures of significance: Poisson + Bootstrap
 Peak finder



Otazu, X. (PhD thesis) 2001, Fig. 2.2 

Wavelet Transformation



Ramos et al. 2018, Fig. 2

SN: Wavelet Decomposition



Ramos et al. 2018, Fig. 3 

SN: Thin arches



Ramos et al. 2018, Fig. 4 

SN: Classic and new kinematic groups



Exploration: radius






Ramos et al. 2018, Fig. 6 

Exploration: radius



Exploration: azimuth






Conclusions

 Different morphologies
The WT reveals conspicuous thin kinematic arches with various 

morphologies: constant kinetic energy tracks

 Continuity of the structures
Moving groups show clear continuity, some like Sirius up to 3kpc in radius, 

with a mean trend of ~23 kms-1kpc-1

 Various trends
We are able to distinguish different types of structures based on their 

evolution with radius and azimuth: constant angular momentum lines

 Extrasolar MG
We detect moving groups out of the Solar Neighbourhood with no 

apparent connection to it (or very weak)

 Hercules 
Consistent with OLR (although some features can be explained with 4:1 OLR). If 
so, rough estimate of its pattern speed: Ωb ~54 kms-1kpc-1





Thank you!
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