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Challenges 2015

• Local Dark Matter Density 
Silverwood, Sivertsson, Read


• Pattern speed of the arm and spiral Arm 
(Pfenniger, Chemin), Romero-Gomez, Hunt, Kawata


• New! Solar peculiar motion 
Spagna, Hunt?


• Tutorial 
Eugene Vasilieve: ABGal 
Jason Hunt: SNAPDORAGONS 
Robin, Marshall:  3D extinction map, current status (several public 
data, but not all sky)


• Collaborations: 
Eugene Vasiliev + UB, UNAM team 
   Motion of particles from reconstructed potential 
Upgrade of Besancon model, Fernádez- Trincado, Robin, Pichardo





Thin+Thick disk model: no bar or spiral arm



Local Dark Matter Density 
Silverwood, Sivertsson, Read

• Applying the method published  
Silverwood et al. arXiv: 1507.08581 
to Jason Hunt’s axisymmetric disk, and other global disk mock data


• work in progress



Pattern Speed of the Bar (and Spiral Arms) 
Laurent Chemin, Daniel Pfenniger, Merce Romero-Gomez, 

Jason Hunt, Daisuke Kawata

• Objective 
Recovering Bar and Pattern speed from Mock data


• Method 
Local Tremaine-Weinberg method: using grid and SPH derivatives 
M2M: PRIMAL 



Mock data: GD3 (Jason Hunt) 
N-body barred disc spapshot 
pattern speed 28.9 km/s/kpc



Testing with mock target disc  
created with N-body simulations 

a star particle = M0 giant star 

+3D extinction and Gaia errors

GC

GC

Target data (V<16.5 mag) 
created from N-body simulations



M2M modelling 
pattern speed = 29.7 km/s/kpc (Ωp,t=28.9 km/s/kpc) 

Mock data with extinction and Gaia error 
Note: DM potential is known 

Hunt & Kawata (2014)

GC

GC

PRIMAL modellingTarget data (V<16 mag) 
created from N-body simulations

















Smoothed Particle  
Local Tremaine-Weinberg method

smoothed physical value at x

W(r,h): smoothing kernel,

 h: smoothing length

spline kernel r=|x-x’|, 
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Smoothed Particle  
Local Tremaine-Weinberg method: all data
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Smoothed Particle  
Local Tremaine-Weinberg method: 0.5<|z|<1 kpc 

with extinction selection
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Smoothed Particle  
Local Tremaine-Weinberg method: 0.5<|z|<1 kpc 

with extinction selection with error
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Challenge:	  Motion	  of	  particles	  from	  a	  
reconstructed	  potential

• Goal:	  Study	  the	  nature	  of	  spiral	  arms	  in	  N-‐body	  
simulations	  

• Collaboration:	  E.Vasiliev-‐UB-‐UNAM	  
• Input:	  B1	  simulation	  from	  Roca-‐Fabrega	  et	  al	  (2013),	  
isolated	  N-‐body	  simulation	  with	  1M	  particles,	  
cosmological	  simulation	  

• Tool:	  ABGal	  to	  obtain	  the	  analytical	  potential	  of	  the	  
snapshot	  

• Method:	  compute	  invariant	  manifolds	  and	  orbits	  
using	  the	  analytical	  potential	  to	  study	  the	  motion	  of	  
particles	  in	  the	  spiral	  arm.




