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• Dark matter (DM)& galaxy formation models:
• DM growth through mergers of DM halos
• However, simulated distribution of baryons & DM is 

not quite right yet

➡ Observations are needed to further our 
understanding of the processes involved



Star	
  forma@on
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Neutral gas

Molecular gas 

Stars



Tracing	
  star	
  forma@on
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Hα 

• indirect	
  tracer	
  of	
  star	
  forma?on

•	
  traces	
  the	
  HII	
  regions	
  ionized	
  by	
  
the	
  young	
  O	
  stars	
  (M★	
  >15M⊙)	
  

•	
  sensi?ve	
  to	
  IMF

Vacuum UV

• direct	
  tracer	
  of	
  photospheric	
  
emission	
  from	
  young	
  O	
  &	
  B	
  stars

•	
  dominates	
  emiQed	
  SED	
  of	
  SF	
  popn

•	
  sensi?ve	
  to	
  dust	
  ex?nc?on

e.g. N1512



Neutral	
  Hydrogen	
  (HI)
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HI Parkes All-Sky Survey (HIPASS) 

• largest neutral Hydrogen (HI) survey to-date covering >70% of sky 

• ~5300 galaxies @ z < 0.05 

Wong+06a; Meyer+04; Barnes+01;
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Nearby	
  galaxy	
  surveys	
  

Understanding	
  the	
  evolving	
  Local	
  Universe	
  from	
  an	
  HI	
  perspec?ve	
  	
  |	
  	
  O.	
  Ivy	
  Wong	
  	
  |	
  	
  Page	
  8

Multiwavelength surveys of Neutral Gas Galaxies 

• sampled evenly across HI mass bins

• imaged ~300 galaxies in FUV & NUV using GALEX 

• imaged ~400 galaxies in the optical R-band & Hα

Wong+12 (in prep); Wong07; Meurer+06
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Every	
  HI-­‐selected	
  galaxy	
  is	
  star-­‐forming

τ = 2.3 (MHI/SFR)   (Young+1996)

HI content

FU
V

 fl
ux

Wong+ 2012 (in prep); Wong07
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log (HI Mass)

lo
g(

FU
V

/H
α)

Wong07

Galaxies	
  with	
  less	
  HI	
  has	
  fewer	
  O-­‐type	
  stars	
  (?)
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•  sta$s$cal	
  distribu$on	
  of	
  stellar	
  masses	
  that	
  form	
  in	
  a	
  single	
  episode	
  of	
  SF

IMPORTANT: IMF governs the 
interpretation of most 
observable galaxy properties and 
models of stellar population, 
chemical evolution etc..
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Ini@al	
  mass	
  func@on	
  (IMF)
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Smaller	
  stellar	
  density	
  ➔	
  fewer	
  O	
  stars

•	
  Find	
  a	
  strong	
  correla?on	
  between	
  
the	
  O/B	
  star	
  ra?o	
  and	
  surface	
  
brightness	
  of	
  older	
  stellar	
  
popula?on

•	
  This	
  suggests	
  that	
  LSB	
  galaxies	
  in	
  
general	
  have	
  fewer	
  massive	
  O	
  stars	
  
than	
  their	
  HSB	
  counterparts R-band surface brightness

lo
g 

(O
/B

)

Meurer, Wong+ ‘09 

As	
  O-­‐stars	
  preferen@ally	
  form	
  in	
  high-­‐pressure	
  environments,	
  the	
  stellar	
  surface	
  
brightness	
  is	
  effec@vely	
  tracing	
  the	
  disk	
  pressure	
  which	
  is	
  regula@ng	
  the	
  O/B	
  ra@o
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?

Galaxies
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Nature or Nurture ?
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www.galaxyzoo.org

+

SDSS
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Local	
  post-­‐starburst	
  galaxies

log (Stellar mass)

•	
  	
  low-mass end of the green 
valley, below the Kauffmann 
transition mass (Kauffmann+03)

•  structurally, local green valley 
PSG are similar to early-types  
(KS probability = 0.7) 

• however, no unique 
environments !

Wong+ (2012)
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Environmental	
  effects	
  ?
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Chung+ (2009);

• gravitational interactions 
(galaxy harassment, 
mergers)

• hydrodynamical (ram 
pressure stripping of ISM by 
ICM)

HI	
  is	
  an	
  excellent	
  environmental	
  impact	
  tracer
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Wong+12b (in prep);
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3 color:
Hα_rsub, Hα & R-band

digitally-stacked 
photographic plates 
(courtesy David Malin)

3 color::
Hα, R-band & FUV

Gravita@onal	
  interac@on

Wong+ (2006b);
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Most	
  recent	
  paper	
  on	
  ram	
  pressure	
  stripping	
  ...

➡ Galaxies with symmetric gas distributions show tightness of SFR-Σgas correlation to be 
    similar to that of SFR-Σmol. gas

➡ Gas truncation does not majorly affect gas surface density of inner disk

How does ram pressure affect the star formation law?

No evidence for a strongly increased SFE due to ram pressure 
BUT a strongly decreased SFE is observed in the stripped gas

➡ IMPORTANT because this means the vast majority of the stripped gas 
will either be heated or join the general cluster medium

Vollmer, Wong+ ’12 

- star formation (Schmidt-Kennicutt) law:  SFR ∝ Σgas

- star formation efficiency:  SFE ~ SFR/Σ(HI+H2)
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N4330 N4402

N4501 N4501

N4522 N4522

Wong+ ‘12c (in prep) 
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Shocks	
  from	
  ram	
  pressure	
  ?
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Redshift
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WALLABY	
  -­‐	
  	
  the	
  ASKAP	
  HI	
  all-­‐sky	
  survey
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• the next generation HI survey 

• survey 2/3 of sky out to z~0.2

• expect 500,000 sources 

•will have the spatial resolution and sensitivity to 
resolve filaments and tidal HI features within the 
nearby Universe 0               0.05              0.1              0.15

Redshift
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