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Talk outlineTalk outline
•Shapes of groups in the 2dFGRS and SDSS
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• Haloes are aspheric (Frenk White 1987, Warren et al. 1992, Thomas et al. 1998) 

• Origin:  1st order, Zeldovich (Bond et al 1996)

Non linear: Anisotropic accretion (van Haarlem & van de 
Weygaert 1993, Splinter et al., 1997)
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Previous studiesPrevious studies

• In simulations:
�Triaxial shapes, independent of environment
�Alignments out to 200Mpc/h
�Asphericity increases with mass and redshift
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Previous studies:Previous studies:

• Observational data
�X-ray clusters of galaxies (Plionis 2002, 

Mellot et al. 2001)
�Groups in redshift space (Plionis et al. 2004)
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Determination of shapesDetermination of shapes
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2D analysis2D analysis

i, j = 1, 2i, j = 1, 2
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Number of members vs. b/aNumber of members vs. b/a



Discreteness effectDiscreteness effect





Dynamics around groups

Theoretical expectations in linear theory

In non-linear theory (Yahil, 1985),

Pivato, Padilla, Lambas, submitted to MNRAS, astro-ph/0512160.



Infall velocity and velocity alignment



Infall velocities from SFI Peculiar velocity data (From Giovanelli & Haynes 2002)

The difficult task can
be achieved by 
measuring the projected
infall toward the group
centres onto the line
of sight.

This method is tested
using mock SFI and
UZC group cagalogues.

LOS

θ

vinf

vpec

vpec = vinf cos(θ)

r

Group centre

Galaxy

Ceccarelli, Valotto, Lambas, Padilla, Giovanelli, Haynes, 2005, ApJ, 622, 853.



Actual measurements:

vpec = vinf cos(θ)



Comparison between simulation and mock results



Using the relation between
Infall velocities and δ we
find the overdensities within
spheres of different radii
around the group centres
(both in the mock catalogues
and real data).



Conclusions
• Shapes of 2dFGRS groups: consistent with rounder systems for lower 

masses, as seen in numerical simulations.
(Paz, Lambas, Padilla, Merchán: astro-ph/0509062)

• Infall onto dark matter haloes strongly dependent on local DM density.
• Alignments of infall around DM haloes out to larger distances than 

increase in infall velocities.  Also important differences in alignments 
as a function of local density.

(Pivato, Padilla, Lambas, submitted to MNRAS, astro-ph/0512160)

• First direct measurements of infall velocities toward centres of groups 
using UZC groups and SFI peculiar velocity data.

(Ceccarelli, Valotto, Lambas, Padilla, Giovanelli, Haynes, 2005, ApJ, 
622, 853).


