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Dwarf galaxies 

 What is a dwarf galaxy?  

 What are the main drivers of dwarf galaxy evolution? 

 Is the overall environment that dwarf galaxies live in that plays 

    the dominant role in shaping their observed properties? 

 Are processes intrinsic to dwarfs the same or more dominant?
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Early-type dwarfs: gas-poor, no on-going star formation activity
  (dwarf ellipticals; dwarf spheroidals; ultra faint dwarf spheroidals ...)

NGC185; Martinez-Delgado+ 2008, AJ, 115
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Late-type dwarfs:  gas-rich,  on-going star formation activity
  (dwarf irregulars / blue compact dwarfs / tidal dwarf galaxies ...)

Ho IX; Sabbi+ 2008, ApJ, 676L, 113
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Transition-type dwarfs: properties in between

Pegasus dwarf; Gallagher+ 1998, AJ, 115
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Local Group
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Morphology-distance relation for Sculptor group dwarf galaxies

 Some of the Local Group dwarfs along
    with the Sculptor group dwarf sample
    in the HI mass versus distance from
    the primary galaxy

 Transition-type dwarfs fall in the “right”
    place, i.e. beyond the virial radius of 
    their corresponding primary galaxy

 The sole dwarf spheroidal in the sample 
    an exception to the relation

Red symbols: Sculptor group dwarfs
Black symbols: Local group dwarfs
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(Lianou+ 2013, A&A, 550, A7)



 Transition-types have similar behavior with the dwarf irregulars
 Local Group analogues: Sextans A; IC 1613; DDO216; Fornax
    (Dohm-Palmer+ 1997; Cole+ 1999;  Gallagher+ 1998; Stetson+ 1998 ) 

(Lianou & Cole 2013, A&A, 549A, 47; Lianou+ 2013, A&A, 550, A7)

E294-G010 E410-G005 SDIG

Off-center local sites of star formation
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Jackson+ 2011;  St i l  & Israe l  2002;  Johnson 2013

NGC1569 member of IC342 group environment
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Extreme super star cluster formation impacting ISM

 2 super star clusters &
   many compact populous
   star clusters, as in LMC
   (Hunter+  2000;  Anders+ 2004)

 Typically have: 
   LV~106-107  L⊙

   M⋆>105  M⊙

   ref f~5pc

 Younger counterparts to
   old Galactic globular
   clusters

~60' 'or  840pc
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Main body 
120'' x 120''

 1.7x1.7 kpc2

70 um 100 um 160 um

250 um 350 um 500 um

Dwarf 
Galaxy Survey 

(Madden+ 2013; 

Remy-Ruyer+ 2013)

PACS & SPIRE, as well as UV-to-MIR ancillary data
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 Pixel-by-pixel (300pc)

 Cavity vs starburst

 Magphys modeling   
   (da Cunha+08)

 Image processing 
   with imagecube 
(L ianou, Barmby & Taylor 15)  

Modeling the Spectral Energy Distribution
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 Dust emission knots in
   the periphery of the
   cavity coinciding with
   HII regions

Lianou+ 2014, MNRAS, 445

Dust emission in the central starburst

 Low dust emission around
   super star clusters

SL CEA Postdoc Seminar – 24.11.2015

 Cavity's dust mass is 12%
   that of the central starburst
 Central starburst has
   Md~4x104M⊙



 Gas-to-Dust mass ratio distribution

 G/D ranges: 
   0.6–4.9 x103  

 Lowest in cavity
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IMAGECUBE  @IMAGECUBE  @

 Python package affiliated with Astropy
 Automates image processing
 Delivers datacube and pixel-by-pixel SEDs⇗

ht tp : / / soph ia th l .g i thub . io / imagecube/

Lianou,  Barmby & Taylor  2015,  in  prep.
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http://sophiathl.github.io/imagecube/


 Funded under FP7 → http://dustpedia.com/index.php 
 6 institutes in 5 countries:

A Definitive Study of Cosmic Dust in the Local Universe
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http://dustpedia.com/index.php


 Sample of ~3000 galaxies WISE-ly selected at 3.4μm

 Out to a distance of 40Mpc

 With sizes larger than 1'

A Definitive Study of Cosmic Dust in the Local Universe
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 Spatial and global ISM studies for resolved galaxies

 Hierarchical Bayesian technique to model their SED

 To compare SEDs with dif ferent physical properties

CEA's contribution:



-  HI  r ich & extended ( A s h l e y+2 0 1 4 )

-  s igns of  in teract ion ( N i d e ve r +2 0 1 3 )

-  s tar -c luster  burst ing ( H u n t e r + 2 0 0 1 )

IC10 member of our Local Group

A s h l e y+ 1 4
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PACS & SPIRE & UV-to-MIR

387'' x 387''
 1.4kpc x 1.4kpc

 Several dust emission knots
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Hierarchical Bayesian Spectral Energy Distribution Model

1) Stellar continuum: old stars

2) Distribution of dust conditions:

●  Heating intensity, U (U=1 for
 the Galactic diffuse ISM):

● Other main Parameters: total 
dust mass and PAH fraction

Galliano 2015, in prep.

Hierarchical Bayesian:
modeling, a consistent view of the entire
dataset, even low S/N data will be
statistically meaningful, by solving for the 
distribution of parameters 
(hyperparameters).
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SEDs on 150pc-scale pixel

Lianou+ 2015, in prep.
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 Dust-to-HI mass ratio: highest in HI-deficient regions

D
us
t/
H
I

log10 (M HI (M 0))

21' '
43 ' '

Pixels wi th lower H I  mass as 
compared to the dust  mass – other  
than in HI cavi t ies,  hints to CO-
dark gas? ( M a d d e n + 1 9 9 7 )   – or  showing 
a var iat ion in dust and gas?
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 Sample of ~3000 galaxies WISE-ly selected at 3.4μm

 Out to a distance of 40Mpc

 With sizes larger than 1'

A Definitive Study of Cosmic Dust in the Local Universe
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 Spatial and global ISM studies for resolved galaxies

 Hierarchical Bayesian technique to model their SED

 To compare SEDs with dif ferent physical properties

CEA's contribution:
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