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What can we learn from a spectroscopic survey?

✴ Radial velocity ➙ first hint of the orbit of the dwarfs (and 
extreme cases)

✴ Spectroscopic metallicities

✴ Velocity dispersion ➙ instantaneous mass estimate of the system

★ Illingworth (1976)                                        μ~8 (Mateo 1998)

★ caveats:

• rc not determined for faint dwarfs ➙ rc ~ rhb (true within ±25%)

• Assuming spherical and virialized systems 

• Tidal heating could increase σ but not in the center of the dwarf (Piatek & Pryor, 1995)

• Binaries?
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HerculesLBT/LBC image
(Coleman, de Jong, Martin 

et al. in prep)
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✴ DEIMOS multi-object spectrograph on Keck

✴ 1h exposures with HR grating ➙ 6500-9000 Å, 1Å resolution spectra (2<S/N<60)

✴ 20 – 150 targets (red giant branch, sub-giant branch and turn-off stars) depending of 
faintness of satellite

✴ Calibration lamps observed between each observation to cope with slight rotation of 
spectrograph ➙ uncertainties 1-2 km/s

✴ Calcium triplet ➙
 

✴ Na doublet, gravity sensitive to discriminate dwarfs (Galactic foreground stars) from 
giants 

Data

giant
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The Canes Venatici I case

Metal-rich, cold component
  • –2.0 ≲ [Fe/H] ≲ –1.5
  • rhb = 230 ± 65 pc
  • σ = 0.5 ± 0.5 km/s
  • σ < 1.9 km/s at 99% conf

Metal-poor, hot extended 
component
  • –2.5 ≲ [Fe/H] ≲ –2.0
  • rhb = 500 ± 135 pc
  • σ = 13.9–2.5+3.2 km/s



The Canes Venatici I case

Metal-rich, cold component
  • –2.0 ≲ [Fe/H] ≲ –1.5
  • rhb = 230 ± 65 pc
  • σ = 0.5 ± 0.5 km/s
  • σ < 1.9 km/s at 99% conf

Metal-poor, hot extended 
component
  • –2.5 ≲ [Fe/H] ≲ –2.0
  • rhb = 500 ± 135 pc
  • σ = 13.9–2.5+3.2 km/s









vr = –59.1 ± 4.1 km/s
σ = 11.9-2.3+3.5 km/s



vr = –59.1 ± 4.1 km/s
σ = 11.9-2.3+3.5 km/s

MIllingworth ~ 4 x 107 M⊙



vr = –59.1 ± 4.1 km/s
σ = 11.9-2.3+3.5 km/s

MIllingworth ~ 4 x 107 M⊙

σ < 3.4 km/s at 99% confidence



vr = –59.1 ± 4.1 km/s
σ = 11.9-2.3+3.5 km/s

MIllingworth ~ 4 x 107 M⊙

σ < 3.4 km/s at 99% confidence

M < 3.8 x 106 M⊙ at 99% conf.







Willman 1, the INT/WFC view
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rhb = 21 pc



Willman 1, the INT/WFC view
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vr = –12.3 ± 2.5 km/s
σ = 4.3-1.3+2.3 km/s
σ > 2.1 km/s at 99% confidence
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σ = 4.3-1.3+2.3 km/s
σ > 2.1 km/s at 99% confidence

M ~ 5 x 105 M⊙ (> 105 M⊙ at 99% conf.)
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