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Compact groups: definition  

“The criteria” (HCGs)

Richness: n ≥ 4

Isolation: Risol >  3 x Rgroup

         no galaxy in isolation 
                          ring

Compactness: µG < 26	


SCG 0018-4854	


Membership: 
                  Δv  ≤ 1000 km s-1

                  n ≥ 3



Compact groups: why do 
we care? 

  Sites of preprocessing of galaxies
  Progenitors of field galaxies?
  Building blocks/contributors to 

clusters of galaxies



Compact groups: what we (think we)         
              know at low z - I 

Two main samples: HCGs + SCGs; 
~200 compact groups with optical 
imaging and spectroscopy, plus 
sparse follow-up at other 
wavelengths. 

<tc> = 0.016-0.051 Ho
-1

σ3D = 331 km/s
fs = 0.49 -0.69
Rc ~ 50 Kpc
<M> = 1.5-7.7 x 1012 M
 <M/LB> = 50-92 h
<z> <= 0.03

 ~43% of galaxies in both samples 
show signs of merger/interaction 

 32% of the HCGs (48% in SCGs) 
groups contain 3 or more galaxies with 
disturbed morphology/kinematics 
(Mendes de Oliveira & Hickson, 1994; 
Pompei & Iovino, 2003) 

 Spectroscopic observations of early 
type galaxies in HCGs show that they 
are older than field galaxies (Mendes 
de Oliveira et al., 2005, de la Rosa, 
2007) 

 No difference in FP between E galaxies 
in CGs and similar galaxies in the field 
(de La Rosa et al., 2001) 

 



Compact groups: what we (think we)   
          know at low z – III	


SCG 2353-6101  
 

SCG 0018-4854 HCG 90  

SCG 0141-3429  
 

Verdes-Montenegro et al., 2001 
Pompei et al., 2007 
Borthakur et al., 2010 



SCG 2353-6101  
 

SCG 0018-4854 HCG 90  

SCG 0141-3429  
 

HCG 90  

 HI and X-ray do co-exist in some CGs 
(Belsole et al.,2003; Trinchieri et al., 2008, 
O’ Sullivan 2014); altough a weak anti-
correlation is the norm. 

 
 Strong (MR < −20, LX > 1041 erg s-1)  
AGN fraction in CGs: 
          fA = 0.08 

 (X-ray; Tzanavaris et al., 2014;  
      Large upper error: 0.35!!) 

               = 0.09 (Coziol et al., 2004) 



Compact groups: what we (think we)         
                 know at low z - II 

from Walker et al., 2012 



Compact groups at higher z:  
        why bother? 

<z> (nearby CGs) = 0.03

<z> (DPOSS)         = 0.11

<z> (GAMA)            = 0.3 

0.41 Gyr

1.43 Gyr

3.45 Gyr 

<tc> = 0.016-0.051 Ho
-1 0.25-0.76 Gyr 

  Track in time the evolution of CGs 
 Many generations or one? 
 Relation with other structures? 
 



Compact groups: why so little info at 
higher z? 

 

Z = 0.01  1’ = 13 Kpc Z = 0.1   1’= 119 Kpc
      
Z = 1   1’= 340 Kpc

<Rgroup> ÷ 50-70 Kpc

?? 



Compact groups: going forward in time.  
                    The DPOSS II                    

        spectroscopic survey 
   

  Automated search of ~ 
6200 sq. degrees of DPOSS II 
plates for small, high density 
groups
  Search criteria: 
Richness: n ≥ 4, with Δmagcomp ≤  2
Isolation: Risol  ≥  3 x Rgr

Compactness: µgr < µlimit; 
µlimit, r = 24 

  Found:
 459 candidates, with:
 <z> = 0.13, extending out to z ~ 0.2  
and an expected contamination: 
Nrandom/Nreal  = 10%



The DPOSS II spectroscopic survey:    
              observations 

 
"
 138 observed groups with δ < 20o (EMMI@NTT in La Silla)"

  Long slit observations of each candidate member galaxy:"

  96 groups spectroscopically confirmed (n ≥ 3 
galaxies) 

σinst = 322km/s 

wavelength coverage: 3800 - 9200 Å. 

<S/N>  ∼ 30 (grey time) 
             ∼ 10-15 (almost full moon)  
per resolution element at 6000Å.  
  



The DPOSS II spectroscopic survey:    
           group environment 

 Criteria:"
rsearch = rAbell"
"
Δz = 0.01"
"

  47 compact groups are 
isolated structures on the 
sky: "

   34 compact groups are 
close on the sky to a 
larger scale structure onto 
which they may be 
infalling."

  9 are either part of looser 
groups or the core of 
them."

  6 objects rejected (close 
pairs of galaxies)"

Isolated: 34% 



 

in cluster: 25% 

Loose group 



The DPOSS II spectroscopic survey:    
                             results 

  … <tc> = 0.024 Ho
-1 

— <tc> = 0.017 Ho
-1 

… <σr> = 188 km/s	

…  <σ3D> = 250 km/s
	

— <σr> = 310 km/s	

—  <σ3D> = 433 km/s



The DPOSS II spectroscopic survey:    
                             results 

  … <M> = 6.6 x 1012 M
… M/LB> = 80
… <R200> = 310 Kpc

— <M> = 2.3 x 1013 M
— <M/LB> = 262
— <R200> = 468 Kpc

103 gal/Mpc3 

<ρ> = 1.2 x 104 gal/Mpc3 



The DPOSS II spectroscopic survey:    
                             results 

 

fs=0.526+0.170(±0.064) x log(Hotc) 

… fs = 0.14 
 
— fs = 0.24 

LOWEST 
measured 
spiral fraction  
in CGs 



The DPOSS II spectroscopic survey:    
                             results  

                                                                           0.5N 
Field density of compact groups: ncg =  
      (Lee et al., 2004)                             (A/41253 deg2)(4/3)πDc

3 
 

Isolated compact groups ncg = 1 x 10-6 Mpc-3 
    (Pompei et al., 2012) 
 
Field early type galaxies neg = few x 10-6 Mpc-3 

(data from Verley et al., 2007; Allam et al., 2005; Giuricin et al., 
2000) 



The DPOSS II spectroscopic survey:    
                       conclusions     

Pompei et al. (2006; 2012) 



The DPOSS II spectroscopic survey:    
                       conclusions     

Pompei et al. (2006; 2012) 
Desjardins et al., 2014 



The DPOSS II spectroscopic survey:    
                     conclusions 

    

MCG_cluster ~ 2.5 MCG_isolated"
σCG_cluster ~ 1.6 σCG_isolated "
(Pompei et al., 2012)"
in agreement with models of 
hierarchical formation of galaxies (see 
for example Einasto et al., 2003) 

                                           (Cortese et al, 2007) 

Z=0.1832 



Compact groups: going forward in time.  
                            The GAMA survey (z~0.3) 

  Specifically targeting 
low mass groups:  

     M ≤ 1013 h−1 M⊙ 

  rAB ≤ 19.4 (19.8) 

  Multiplicity ≥2 

Robotham A S G et al. MNRAS 2011 



Compact groups: going forward in time.  
                            The GAMA survey (z~0.3) 

  Specifically targeting 
low mass groups:  

     M ≤ 1013 h−1 M⊙ 

  rAB ≤ 19.4 (19.8) 

  ~200-600 candidates 
with 5 ≤ Ngal ≤ 9 

  Project approved in 
March 2013 



Compact groups: going forward in time.  
                            The GAMA survey (z~0.3) 
                             goals 
  Can we observe a third 

generation of compact 
groups? 

   Can we observe evidence 
of futher evolution? 

  Overlap with other  
wavelengths: XXL database 
http://xxlsurvey.pbworks.com  

  Health checks: GAMA vs 
DPOSS groups: similarities 
and differences 

Stay tuned!!! 
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G02:  30.0 to  39.0, -11 to -3, CFHT r < 19.8
G23: 338.1 to 351.9, -30 to -36, SuperCos r < 19.8



Compact groups: conclusions 

Sufficient observational evidence exists to conclude that compact 
groups close to larger structures will become part of these structures. 
MCG_cluster ~ 2.5 MCG_isolated"
σCG_cluster ~ 1.6 σCG_isolated"
as prediced by hierarchical merging models"

 
   There are tantalizing indirect evidence that isolated compact 

groups will become field early type galaxies, but no direct proof 
yet. 

  Multiwavelength studies crucial to obtain a complete pictures of 
compact groups and of their environment, but so far samples are 
scarce to non-existant at redshift greater than the nearby 
Universe. 

THANKS!!! 


