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Observations: Blue Compact Dwarfs 

ÅDefinition (Gil de Paz+ 2003, Tolstoy+ 2009) 

ïDwarfs 
Åὓ ρχ mag 

ïBlue 

Å‘ȟ ‘ȟ ρ 

ÅSpecial properties 
ïCompact 
ÅHI concentration (e.g. Taylor + 1994) 

ÅOld stars (e.g. Papaderos + 1996) 

ÅDark matter (From steep rotation curves) (e.g. van Zee+ 2001) 

ïHigh Star Formation Rates (> 10 higher) 
ïLow metallicity (e.g. Terlevich+ 1991) 

ïDifferent morphologies (Loose & Thuan 1986) 

 

 
 

N
e

u
tr

a
l 
g

a
s
 d

e
n

s
it
y
  

Radius (kpc) 

Van Zee + 2001 

BCDs 

dIs 

Papaderos+ 1996 

Elson, E. + 2014 

Neutral gas  



Morphologies 
Åi0 ς galaxies forming their first stars 
ÅnE ς nuclear starburst in an elliptical host galaxy 
ÅiE ς irregular starburst in an elliptical host 
ÅiI ς irregular starburst in an irregular host 

o iI,C ς cometary shape 
o iI,M ς signs of merging 

 
 

Micheva et al. 2013a,b 



ÅInternal triggering 

ïTorques of massive star forming clumps (Hunter & Elmegreen 

2012) 

ïTriaxial DM haloes (Bekki & Freeman 2002) 

ïDM bars (Hunter & Elmegreen 2004) 

ÅExternal triggering (Lelli+ 2014) 

ïTidal interaction (e.g. Brinks & Klein 1988) 

ïDwarf-dwarf merger (e.g. Östlin+ 2001, Bekki 2008) 

ïGas infall (e.g. Gordon & Gottesman 1981) 

Triggering mechanisms 



ÅGadget-2 (Springel 2005), extended (Valcke+ 2008, Schroyen+ 2011,2013, Cloet-

Osselaer+ 2012,2014) with 
ïStar formation (High density treshold) 
ïStellar feedback (SN Ia and II and stellar winds) 
ïChemical enrichment 
ïMetallicity (Fe and Mg) dependent radiative cooling  

(De Rijcke+ 2013) 

ÅIsolated dwarf galaxies 

ïά ρȢςυϽρπ ὓṩ 

ïάz ά ςȢυϽρπ ὓṩ 

ïGravitational softening = 30 pc 

Ą ρυ mag  Ṃὓ Ṃ ρς mag 
 

 
 

 

 

Simulations 



Å Simulate dwarf in isolation (starting at ᾀ
τȢσ) 

ÅGas cloud at ᾀ π 
ï Inspired by HI clouds around BCDs and HVC 

around Milky Way 

ïὓṂρπ ὓṩ 

ïZero-metallicity  
ïρȾὶ density profile 
ïὺ  Escape velocity 

Å Variables 
ïOrbits  
ïSize 
ïMass 

 
 

Approach 



SFR can go up with a factor of ρͯυ,  

but it needs special conditions: 

ïὓ  Ⱦὓ  must be big enough 

ïRetrograde orbits are favourable. 
Prograde orbits do not produce a burst 

ïStochastically 

 

 

 

General results 



ÅGas metallicity drops 

ÅStellar metallicity can increase or decrease 

 

Metallicity 

Without gas infall With gas infall 


