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Com pact  groups: what  are they?

“The  criteria” (HCGs )

Rich n ess : n   4≥

Isolat ion : Risol >   3  x Rgroup

          no galaxy in isolat ion 

                    r ing

Com pactness: µG <  26

SCG 0018-4854



  

Com pact  groups: why do we care?

Form ation?
Fraction of groups ?
Final end- product?



  

Com pact  groups at  low z: 
exist ing studies

 Hicks on Com pact Groups  (HCGs): 
nearby (z <  0.03) com pact  groups 
dom inated by early type galaxies. 
One of the best  studied sam ples. 

 Southern Com pact Groups  (SCGs): 
nearby (z <  0.03) com pact  groups. 
Im aging and spect roscopic follow-up, 
groups with higher percentage of spirals

< t c>  =  0.022 Ho
-1

 fs =  0.49

< t c>  =  0.051 Ho
-1

fs =  0.69
δρ/ρ ~  80



  

Com pact  groups at  low z: final dest iny?

Loose group of galaxies

Core+ halo system

Com pact  group

Isolated early type galaxy? Or seed of 
cluster?



  

Com pact  groups at  high z: what ’s going on

 Four m ain s urv ey s :  Las Cam panas, 2dF, SLOAN and DPOSS II

 Las Cam panas: 76 com pact  groups from  redshift  survey, < z>  
~  0.08

 2dF com pact  group survey: com pact  group catalog from  
redshift  survey. < z >  =  0 .1 1

 SDSS com pact  group survey: com pact  group catalog from  
im aging and spect roscopic survey. r* lim= 21, 14  r*≤ brightest  18,≤   
< z >  =  0 .1 2 6

 DPOSS II com pact  group survey: 459 com pact  groups from   a 
search on digit ized DPOSS plates. r ~  21, 16   r ≤ brightest  17 ,≤  
< z >  =  0 .1 3   Spect roscopic follow-up in progress.



  

Com pact  groups at  high z: is z= 0.2 so high?

Z =  0.01  1’ =  13 Kpc

Z =  0.1   1’  =  119 Kpc

Z = 1 1’=  340 Kpc

< Rgroup>  ÷  5 0 - 70  Kpc
IT’S DIFFICULT TO FIND COMPACT GROUPS! 



  

Com pact  groups at  high z: DPOSS II survey

 Autom ated search of ~  6200 sq. degrees of DPOSS II plates 
for sm all, high density groups

 Search criteria: 

Richness : n  4, with ≥ ∆m agcom p   2≤

Isola t ion : Risol    3 x R≥ gr

Com p a ctness : µgr <  µ lim it; 

µ lim it =  24 in r

 Found :

 459 candidates, with:

 < z>  =  0.13, extending out  to 

z ~  0.2  and an expected 

contam inat ion: Nrandom /Nreal  =  10%



  

DPOSS II groups: what  now?

 
 Are these groups real?

 What  are their physical 

characterist ics?

 Are their galaxies different  from  
those in nearby com pact  groups?

 Are these the sam e groups we see 
in the nearby Universe?



  

DPOSS II groups: let ’s go observing!

 

+

NTT

EMMI RILD

Obs erv ed s o  far:  Grism  # 2 +  1.5”  x 9’  slit  
1 2 0  DPOSS group candidates             inst rum ental resolut ion= 322 km /s 
with: δ  <  20o, plus radial velocity           S/N =  15-30/resolut ion elem ent
standard stars and 3 tem plate galaxies.  

          
www.sc.eso.org/~ epom pei/DPOSS.htm l
 



  

 



  

DPOSS II survey: spect roscopic follow-up and 
results

 

Ωm  =  0.3; ΩΛ=  0.7; 
Ho =  67 km /s/Mpc
~  60% of the  groups are confirm ed    
candidates: < z>  =  0.12 ±  0.06



  

DPOSS II survey: som e caveats

 
Se lection function!!!

m r(A) >  17
This group is not  
in clu d ed  in  th e fin al 
sam p le!!



  

DPOSS II survey: spect roscopic follow-up and 
results. Group environm ent

 Are groups t ruly isolated?         Search on NED database and
                             DPOSS II cluster catalog (Gal et  al. 
2003)

Search criteria : search radius   30', i.e. 3 x Abell radius ≤
    at  the distance of our farthest  group,                        
    PCG130926+ 155359, and ∆z  0.01, i.e. a dispersion ≤
    velocity difference  3000 km /s. ≤
    When no redshift  was available only the radius was   
    used. 
    Zwicky clusters without  any other ident if icat ion and/or 
    m easured redshift  were discarded from  the final     
    search. 

Clas s  A Groups com pletely isolated on the sky 
Clas s  B Groups close to a cluster 
Clas s  C Groups with less than three concordant  galaxies



  

DPOSS II survey: spect roscopic follow-up and 
results. Group environm ent

 

Abell 0952 with superim posed 
PCG 101345+ 194541. The cluster 
redshift  was m easured for the f irst  
t im e: z  =  0 .11

Abell 1984 (z =  0.124) with 
superim posed 
PCG 145239+ 275905 (z =  0.125)



  

DPOSS II survey: spect roscopic follow-up and 
results. Velocity dist ribut ion

 
log(σ) =  2.26 ±  0.4

σ3D= [3(< v2> -< v> 2-< dv2> )] 1/2

σ3D (HCGs) =  350 km /s

σ3D (SCGs) =  330 km /s

σ3D (DPOSS) =  299 km /s



  

DPOSS II survey: spect roscopic follow-up and 
results. Crossing t im es

 

4 R
t c  =    ________  s

  π V

< t c>  (HCGs) =  0.022 H0
-1

< t c>  (SCGs) =  0.051 H0
-1

< t c>  (DPOSS) =  0.018 H0
-1



  

DPOSS II survey: spect roscopic follow-up and 
results. Mass …

                                3π N       Σi V2
zi

★  Virial mass est imator:  MV =   _____   __________

                                                    2G     Σi< j (1/Rij)

                   6 4
★  Projected mass est imator:  MP =   _____  < V2

zR>

                                          2π G

< M>  =  4.5 x 1012 M
sun  

(< M> HCG =  < 1.5 x 1012 M > )  

< M/LB>  =  92               (< M/L> HCG =   < 67> )   (Mr,sun =  4.77)



  

…radius and lifet im e

 

We do resolve very dense groups!
(2dF: at  z ~  0.1 ,  
                    1’  < = >  80 h -1 Kpc)

< t c>  (DPOSS) =  0.018 H0
-1 0.21 Gyr BUT….

                 Z =  0.12 1.56 Gyr

NOW:



  

DPOSS II survey: spect roscopic follow-up. No 
evolut ion or a *very*  fast  one?

 

 Early form at ion of a com m on, m assive halo, within 
which galaxies form : individual galaxy propert ies do 
not  correlate with global group propert ies.

NO EVOLUTION

VERY FAST EVOLUTION !

We see already the end-product  
of our groups: see van Dokkum , 
2005 (ast ro-ph/0506661)



  

DPOSS II survey: what  next?

 

Current  survey (120 groups) out  by February 2006

Planned study on SFR and galaxy act ivity

Data release on the web
 www.sc.eso.org/~ epom pei/DPOSS.htm l


