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Discovery of ambiguous  systems
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Are these  ambiguous  systems DM-
dominated  dwarf  galaxies or DM -free 

stellar clusters?
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ü„ σȢχ ËÍȾÓ, mass-to -light ratio of several  thousands ! 

üBased on one epoch  of 11 stars

UMa3/U1: DM dominated Χ 
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Multi -epoch  measurements ! 

Unresolved  binaries : issue that  affects 
particularly  the faintest  systems with  less 
tracers  and  lower  velocity  ŘƛǎǇŜǊǎƛƻƴǎΧ

UMa3/U1: DM dominated Χ ƻǊ ƴƻǘΗ



DELVE1 and EriIII
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Unresolved  binaries
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Minor et al. 2010

Unresolved  binaries  prevent  
reliabl e DM content estimate s, 
and hence  constraints  on DM 
candidates (cf. Joe {ƛƭƪΩǎ talk)
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ü If DM is less massive than  stars: friction!

van den Bosch ( Astr 610)



Binaries and dark  matter
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üWhat  is the interplay  between  DM and binary  stars?

üWeak gravitational  energy  exchanges

ü If DM is less massive than  stars: friction!

üStrongest  in environments  with  large DM density  BUT low  

velocities . Ultra-faint  dwarf  galaxies!
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Friction on binaries
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üCompute  friction for the combined  CoM  + relative velocity

üApply for both  stars, move to the CoM  frame and see how 

the binary  orbital parameters  evolve .
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Friction on binaries
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Two regimes : close and wide  binaries

Average  over orbits  to get  secular  
change, assuming  small perturbation



Wide binaries
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Wide binaries

Nicolas Esser nicolas.esser@ulb.be

Differential  drag 
generates  oscillations

a:

e:



Close binaries
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Close binaries
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Unsurprising: close 
binaries  have smaller  

friction



In short:
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DM friction affects wide  binaries : 
reduces  semi-major axis and overall  

increase s eccentricity . But it does  
not affect close binaries  (they  move 

too  fast).
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We consider  different  mass-to -light ratios: ~3, ~10, ~30 and 

upper  limit .
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Initial distribution of binaries
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Raghava n et al. 2010

We do our  best: we  
use what  we  ƪƴƻǿΧ



Evolution  of binarie s
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Evolve under  friction for 13 
Gyr and look at the final 

semi-major  axes and  
eccentricitie s



Results: upper  limit  M/L
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Assumes ” ρσσ 'Å6ȾÃÍ and „ ςȢρ ËÍȾÓ. 
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Observational  prospects
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Via project  next  year  (new 
spectrograph  on 6.5m MMT 
and Magellan telescopes ): 
100 m/s velocity  resolution . 

ELT in a few yearsΧ


