Shapes of Clusters and Groups of
Galaxies

Nelson Padilla
U. Catdlica, Chile

Paz, Lambas, Padilla, Merchan: astro-ph/0509062




Shapes and galaxy tflows around
Clusters and Groups of Galaxies

Nelson Padilla
U. Catdlica, Chile

Paz, Lambas, Padilla, Merchan: astro-ph/0509062
Pivato, Padilla, Lambas, submitted to MNRAS, astro-ph/0512160.
Ceccarelli, Valotto, Lambas, Padilla, Giovanelli, Haynes, 2005, ApJ, 622, 853.




Talk outline

*Shapes of groups in the 2dFGRS and SDSS
Paz, Lambas, Padilla, Merchan, MNRAS, astro-ph/0509062

ePeculiar velocity fields around groups
Pivato, Padilla, Lambas, submitted to MNRAS, astro-ph/0512160.
Ceccarelli, Valotto, Lambas, Padilla, Giovanelli, Haynes, 2005, ApJ,
622, 853.




Shapes of Groups: Why?

e Haloes are aspheric (Frenk White 1987, Warren et al. 1992, Thomas et al. 1998)
e Origin: Ist 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 studies:

e In simulations:
v’ Triaxial shapes, independent of environment
v" Alignments out to 200Mpc/h

v" Asphericity increases with mass and redshift

e (Observational data

v’ X-ray clusters of galaxies (Plionis 2002,
Mellot et al. 2001)

X Groups 1n redshift space (Plionis et al. 2004)




Determination of shapes




2D analysis
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Discreteness effect
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Dynamics around groups

-l 1 T -
I !"I_:! - T _rjrl:ll:.l::: T I_r_ll
.l

"

LS 'ﬁ_.,

1 - I—II:I ?. }
:_'_ o il -|:|.ﬂ % Jﬁh
]

Figuwa 1. Indudl peddeih i o dlies, S0h—1 Llpe o gde wund 105 -1
Llpe dhded: | of the VIS dmulobion b The pes dels dehsddo ja plob-
tad Gh :l.j-.":!;'.u ﬁj‘ll‘l‘u-‘.‘:!;!:l.:.-:--:l]'l s mesvhhed iming = i-.'-]:l-j'r_:i Hihetoh
| R - 1h—1L 11 =1 The blaed: sold nitorms show the ]:l-:-h]'.l:u v
i Aald.

Pivato, Padilla, Lambas, submitted to MNRAS, astro-ph/0512160.
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Infall velocity and velocity alignment
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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 - Galaxy

centres onto the line
of sight.

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

Group centre

Vpec = Vint COS(6)

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




Actual measurements:
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Fig. 4.— Mean values < b, > as a hunction of the angle # subtended by the group-galacy

and group-observer directions for the CPV galaxies and UZC groups. The units of r are
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Comparison between simulation and mock results
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Using the relation between b Dl S g o
Infall velocities and & we s o
find the overdensities within
spheres of different radii
around the group centres
(both in the mock catalogues

and real data).
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Fig. I0.— Hesulis from mack [a.b) and observational [cd) data. In all four panels, salid
lines indicate subsamples divided by luminosity. whereas dashed lines indicate subsam ples
divided by virial mass. (a) Mock infall velocity corrected by distance errors. (b} Integrated
mass overdensity as function of radius derived from linear theary, (c) Corrected infall velocity
[rom abservational data. {d} Integrated mass overdensity as function of radius derived from

linear theory, Errors are derived from the scalber in several mack catalogs.




Conclusions

Shapes of 2dFGRS groups: consistent with rounder systems for lower
masses, as seen in numerical simulations.

(Paz, Lambas, Padilla, Merchan: 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).




