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We study the degree to which  statistical and 
systematical uncertainties affect the measured 
velocity dispersion of SPT galaxy clusters and 
their subsequent estimation of dynamical mass. 

● Massive clusters (approx mass limited sample 
M>3x1014 M

sun
)

● High-z (median z=0.6, ~10% above z=1)

● Multiple masks for each cluster for a 
characteristic number of ~25 spectroscopic 
members 

 ApJ, 772, 47, 2013

SPT Clusters Mass CalibrationSPT Clusters Mass Calibration
(Ruel et al., in preparation, Bocquet, Bazin et al., in preparation)



Millennium Simulation
(Springel et al. 2005)

N = 21603 particles

M = 8.6 × 108 h−1M
⊙
 

Lbox = 500 h−1 Mpc 
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Semi-analytic models 
(De Lucia & Blaizot 
2007) reproduce galaxy 
populations with physical 
or observational 
motivated “recipes” from 
the analysis of the 
properties of merger tree 
of haloes.

Semi-analytic models
(SAM)

SUBFIND  (Springel 2001)



Our sample of
simulated clusters:

M
vir     

 > 1014 M
⊙ We fit the relation between the 3D 

velocity dispersion of all the galaxies 
within R

vir
 and the mass  M

vir 
:

Three parameters plus scatter  
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We investigate the effects of:
● TriaxialityTriaxiality

● Luminosity segregation in red 
sequence selected galaxies

● Interlopers 



We fit for the first moment (bias)

and second moment (scatter)
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We investigate the effects of:
● Triaxiality

● Luminosity segregation in red 
sequence selected galaxies

●  Interlopers Interlopers 

Effect of interlopers 
depends on selection and 
the interloper rejection 
technique!!



In our case:

Previous knowledge of:

● Cluster position

● Photometric redshift

● Initial guess of M200 and R200

● Limited by small number of spectroscopic redshifts

● Multiple masks minimize sampling problems
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Algorithm:

Red sequence selection of galaxies within 1Mpc and 4000 
km/s

Beers et al. (1990) robust estimation of velocity dispersions + 
Iterative three-sigma clipping algorithm

Used                                                                to estimate AS1

Used also                                                        to estimate AS2

No further analysis on the impact of interlopers
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