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The FOGO project

multiwavelength observational characterization
of a large sample of FGs

Numerical simulations :
| | Properties of DM halos
(old formation and formation
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Dynamical status

Table 1. Substructure in the FGs of our sample.

Name Mass Al STI Weightedgap 1D-DEDICA Vg DS Vigws 2D-DEDICA VTP €  TOT+TOT

(M)
(1) (2) 3) @ &) (6) 7 @ ) (10) (1) (12) (13)
4/10

FGS02 1.87E+15 N
FGS03 420E+13 0/3
FGS14 5.55E+14 3/10
FGS17 - 0/3
FGS20 1.63E+14 0/3
FGS23 2.86E+14 1/10
FGS26 2.67E+14 1/3
FGS27 6.69E+14 4/10
FGS29 9.66E+13 073
FGS30 S5.57E+14 3/10
FGS32 0/3
1/3

FGS34 B8.63E+13
Notes. Column (1): system number as in Santos et al. (2007); Col. (2): system mass as in Zarattini et al. (2014); Col. (3): asymmetry index (c.l.
>99%); Col. (4): scale tail index (c.l. 299%); Col. (5): weighted gap (c.l. 299%); Col. (6): 1D-DEDICA (c.l. >99%); Col. (7): peculiar velocity
of the BGG (c.l. 290%); Col. (8): DS test (c.l. 295%); Col. (9): velocity gradient (c.l. 299%); Col. (10): 2D-DEDICA (c.l. 299% and p, = 0.5);
Col. (11): Voronoi Tessellation and Percolation (c.l. 299%); Col. (12): ellipticity (c.l. 299.7%); Col. (13): fraction of positive tests for each system
Y = presence of substructure; N = no substructure; - = not applicable.
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X-ray scaling relations

Higher Lx for the same Lopt?

FGs | |
- Khosroshahi+2007
non-FGs }* {

non_FGs

Stefano Zarattini - 06/02/2024



X-ray scaling relations

Higher Lx for the same Lopt? No! Differences due to
1nhomogeneities 1n the datasets!
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Luminosity Functions

Are FGs really missing satellites? And which satellites?
Pre-FOGO situation: from flat to steep faint-end slopes
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Luminosity Functions

fmmlﬁs‘” § ! ! FOGO: dependence of the LF
4,4,@@‘1’ I+ on the magnitude gap
SEAILNY

@H%H

e Sample: ~ 100 clusters and
groups from FOGO + Aguerri et
al. (2007)
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Luminosity Functions
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FOGO: dependence of the LF
on the magnitude gap

e Sample: ~ 100 clusters and

groups from FOGO + Aguerri et
al. (2007)
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FOGO: dependence of the LF
on the magnitude gap

e Sample: ~ 100 clusters and

groups from FOGO + Aguerri et
al. (2007)

Systems with the largest Amiz have:

e Fainter M* magnitudes
e Flatter faint-end slopes
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Orbital shape - theory

Sommer-Larsen (2006) proposed that

galaxies falling 1into FGs could have

been on more radial orbits than non
fossil systems

-
P S Lave, e FE

Faster merging rate for
massive satellites

Sommer-Larsen 2@065
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Orbital shape -
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observations

o Sample: ~ 100 clusters
and groups from FOGO +
Aguerri et al. (2007)

e Method: MAMPOSSt
(Mamon+2013), a code that
estimates the mass and
anisotropy profiles




Orbital shape - observations

e Sample: ~ 100 clusters
MAMPOSSt Zarattini+2021 and groups from FOGO +
Aguerri et al. (2007)

e Method: MAMPOSSt
(Mamon+2013), a code that
estimates the mass and
anisotropy profiles

02 04 06 08 1.0 0.2 04. 0.6 08 1.0
r/Ta00 I'/1"200

Stefano Zarattini - 06/02/2024




Orbital shape - observations

e Sample: ~ 100 clusters
MAMPOSSt Zarattini+2021 and groups from FOGO +
Aguerri et al. (2007)

e Method: MAMPOSSt

A ST (Mamon+2013), a code that
estimates the mass and
anisotropy profiles
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We found hints of more
radial orbits 1n the
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Large-scale structure around FGs

First hypothesis: FGs must be
closed systems

ad hoc hypothesis?

[
o

Adami et al. (2020)
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Large-scale structure around FGs

First hypothesis: FGs must be o Statistical distribution of all NON-
closed systems FGs are coming from the same parent
distribution

ad hoc hypothesis?

e FGSs are

—
o

0.8 statistically
o different
' (systematically

O
»

farther from
filaments and nodes!)

cumulative fraction

g 9
©
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@ More radial orbits, favouring mergers
© Closed systems
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®© LUVran ¢ V reLaxec
@ More radial orbits, favouring mergers —_— YES!
© Closed systems
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@ Dynamically relaxed — NO!
@ More radial orbits, favouring mergers —_— YES!

® (losed system;s ———— NO, but isolated form the cosmic web!
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Conclusions
First hypothesis:

© Higher Lx for the same Lopt NO!
@ Old systems SN NO!
@ Dynamically relaxed — NO!
@ More radial orbits, favouring mergers EE—— YES!

® (losed systems ——— NO, but isolated form the cosmic web!

e PARADIGM SHIFT: FGs are peculiar not for their
formation time but (probably) due to their position
within the large-scale structure

e The 1nfalling of galaxies on radial orbits favour the
formation of the magnitude gap at recent times
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