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Spectroscopic Observations 
w/ Mario Mateo & Ed Olszewski  

(assist from Matt Coleman & Gary Da Costa) 



Data: Magellan Samples 

Walker etal (2009) 



Velocity Dispersion Profiles for ‘Classical’ dSphs 

Walker etal. 2009 



Kinematics with the Jeans Equation 

2)  Jeans Eq. (spherical)  

4) Adopt Halo Model 

--> NFW Cusp  --> Core  

3)  Solution in terms of observables 

1) Collisionless Boltzmann Eq. 

Assumptions: Spherical symmetry, Dynamical equilibrium, negligible binary motions 

 



Kinematics with the Jeans Equation 



Simple Mass Estimates 

Jeans Eq. 

Isotropy, flat vdisp profile 
(Plummer light profile) --> 

Walker et al. (2009),  see also Peñarrubia et al. 
(2008), Wolf et al. (2010), Amorisco etal. (2010) 



‘Retro’ Mass Estimates 

Aaronson (1983) 



Stellar Dynamics 

e.g., Wilkinson et al. (2002);  -- Distribution Function Modeling  

Chanamé et al. (2008);  -- Schwarzschild Modeling 

talks here by Mark Wilkinson, Gary Mamon, Joe Wolf (and quite possibly others) 



Cores vs cusps 



Also:  
Fornax (Battaglia et al. 2006) 
Sextans: (Battaglia et al. 2010) 





Walker etal (2009) 











Models generated by Mark Wilkinson—for details see today’s arxiv:1104.0412 (Charbonnier et al.) 
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Observations: Spectroscopy of “Classical” dSphs 
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N-Body Simulations: Cusps 

Dubinski & Carlberg (1991): 
gamma ~1 



N-Body Simulations: Cusps 

NFW 1997: gamma =1 



N-Body Simulations: Cusps 

Moore etal. (1998) : gamma > 1, steeper cusp than NFW 



N-Body Simulations: Cusps 

Springel etal. 2008: : gamma ~1 
to at least R ~ 100 pc 



•  Vcirc^2=GM/r 
•  Flat rotation 

curves  --> dark 
matter 

•  Linear rise, flat in 
outer parts 

•  Well-fit by pseudo-
isothermal sphere: 

•  Notice: gamma = 0, 
beta=2 (not NFW) 

Observations: Cores? 

Moore (1994) 



Observations: Cores? 

Van Eymeren etal. (2009) 

-Rotation curve analysis 
complicated by mass 
deconvolution 

-Stellar M/L typically 
dominates uncertainty 

-Now we see the value of low-
surface-brightness galaxies! 



Observations: Cores? 

LSBs are DM-dominated, so Vcirc provides 
more direct measure of DM potential 

De Blok & Bosma (2002) 



Creating Cores in Simulations 

Navarro etal. (1996) 

-Blowout of baryons can transform cusp 
into core as halo readjusts. 

-BUT, this is more effective in dwarf 
galaxies than in deeper potential wells 



Creating Cores in Simulations 

Governato etal. (2010) 







What About Dwarf Spheroidals? 

•  All of the above concerned 
relatively massive galaxies, 
even the LSBs and the cored 
dwarf galaxies created by 
Governato etal. 

•  dSphs are less massive by 
several orders of magnitude 

•  dSphs have much smaller 
baryon content --> more 
‘pristine’ DM halos? 

•  dSphs are supported by 
velocity dispersion, not 
rotation --> cannot measure 
Vcirc directly 



Observations: Cores? 

de Blok & Bosma (2002)  




