
Isolated Ss  
1. with signatures of past interactions 
2. determined, but surrounding gas 



Cosmological models predict numerous 
satellite galaxies around Hubble-type gal.s 
… and associations to loose groups. 





HI distribution of spirals  
in the Virgo Cluster: 
Gas def. is higher the closer 
gal.s to cluster center! 

Cayatte et al. (1984) 

Chemin et al. (2004) 



We expect to observe galaxies with 
truncated gaseous disks in the 
outskirst of clusters with higher 
probability because of their longer 
periode at pericentric orbit.  



VCC1125 
VCC2095 

Why are those S0s gas free? 





Hdef = 0.71 
D(M87) > 2.77 Mpc 

Disk-dominated S0s are distributed in clusters 
as normal S0s/Es, while anemic galaxies show 
the expected increase at large r! 

Sternig (2009) dipl. thesis,  
Sternig, G.H.,  et al. (2009) in prep. 



Solanes et al. (2002) 

HI deficiency exists even  
in the outskirts of clusters! 







 HI deficient/anemic galaxies populate the outskirts of clusters:  

 Who would attribute the HI def. at separation of  >10 Mpc 
to cluster effects? 

 Star formation “strangulation“ of anemic galaxies.  
 SF correlates with the HI reservoir?!      Infall!  

 How does infall determine the SF rate? 

  



Fraternali et al. (2002) 



Oosterloo et al. (2007) 

huge HI envelops  
• exist; 
• raise problems 

to ΛCDM! 



Analytical approach as in Koeppen, Theis, G.H. (1995, 1998)  
Limitation: not closed box, but no ISM disk stratification 

hot gas 

warm clouds 

stars 
remnants 

gas energy 

cloud energy 

Star-formation rate 

Pflamm  dipl. thesis 
Pflamm, G.H., Köppen (2009) in subm. 

ξ : mass star fraction 
τ : SF timescale 
η : mass return fraction 

Ec : evaporation 
Kg : condensation 
Ti : temprature 



solar vicinity; 
units in Myrs, M, pc 

star formation  
self-regulation: 
due to collisionally  
excited line cooling ~ n2 

but: SFR low  



                     Ac = 2.83 10-6 M/(pc3 Myr) = 2 M/yr     
10 km/s        100km/s                 (for R=15 kpc, H=1 kpc) 





Ψ : SF rate 
ξ : mass star fraction ≈ 0.12 
τ : SF timescale = 4-8 Gyrs 
η : mass return fraction ≈ 0.9 

starting from: 



Star formation 

Pflamm, G.H., Köppen (2009) in prep. 



• cloud mass 105 M 
(curves from left to right): 400, 100, 50,10, 1 km/s 

 

• cloud mass 104 M 
(curves from left to right): 100,10, 1 km/s 

• mass studies (curves from upper down): 
104 M , 105 M , 106 M                        

Pflamm, G.H., Köppen  
(2004) in prep. 



CO 

V UV 

X 

 Papaderos et al. (1998)                Kobulnicky et al. (1995) 
  

Vacca & Conti (1992) 

Hensler et al. (1997) 

A dIrr colliding 
with an 

intergalactic cloud? 



If Isolations means ”void of neighbours = empty field“, 
distant galaxies with “cluster history” are misinterpreted! 

Isolation is mismatched from optical observations: 
Environments of gas envelopes and satellite galaxies effect 
galaxy evolution  



 HVCs are deformed on their 
passage through the halo;  

 Will they be evaporated? no 
 Do they reach the galactic disk? 
 Do they grow? 

left panel: HI head-tail HVC (Brüns et al., 2000) 
right panel: 2d Model with Heat Conduction   
(Vieser & G.H., 2007) 



Pagel, B.N.P.  (1985)  
ESO Workshop   
“ ... C,N,O Elements” 

Henry, R.B.C. & Worthey, G.  (1999)  

solutions:  
•  dIrrs are very young like DLAs: no! 
•  O loss by galactic winds: O/H-N/O  
•  Starbursts produce fresh O: O/H-N/O  
•  Infall of pristine gas: O/H-N/O  

Henry, Edmunds, Köppen,  (1999) 



Model assumptions:  
 Yields same as in Henry, 

Edmunds, Köppen (2000): 
van der Hoek & 
Groenewegen  (1997), 
Maeder (1992) 

 Galaxy models evolve for 
13 Gyrs with different yeff 
of  0.1 ... 1 

 ⇒ different locations in 
(N/O)-(O/H) diagram 

 Infall of clouds with 
primordial abund. and 
masses of 106... 108 M. 

Köppen, G.H. (2005) A&A, 434 



Results:  
 Extension of tracks 

depends on yeff 
 (N/O) scatter 

reproducible by 
age differences of 
start models 

Köppen, G.H. (2005) A&A 



Ac = 2.83 10-6 M/(pc3 Myr) = 2 M/yr (R=15 kpc, H=1 kpc) 
  10 km/s          100km/s 


