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The Dwarf Galaxy 'SurVéy"f"SCien'ce '

-

1. Nearby dust-poor laboratories - Low mefaII|C|ty Cpndltlons similar to early universe
gaIaX|es ~ .

)3 D\/\/arf"gaues (as low as 1/50 Zsolar), as labs to study of the evolution of the
dust and gas propertles ‘

3. Effects of less metals on star formatlon process.
Dust enrichment in primeval enV|ronments <----> &ssential for enhancement of SF activity

4. How much star formation activity is actually hidden even in dust-poor'
environments? .

5. What galactlc propertles and processes cont.rol the dust and gas evdlutlon'? How
are. ISM structure, star for'ma‘hon activity and meftallicity r'ela’red ?

* Requires a cohesrve program of SPIRE & PACS
FIR/submm photometry and spectroscopy, other complementary data,

‘




The. Dwarf Galaxy SErve'y Strategyf

Well*sampled Spectral Energy Dlstrlbutlons (SEDs)
o Mapp/ng of all PACS & SPIRE bands 42 jtzer MIPS + IRAC

E
'_Dlagnostlc tracers of HII regions, ‘PDRs, Diffuse Ionised Medlum =>
.+ . PA C%ectroscopy + Sp/tzer IRS

[CII] 158.um Most important cooling lines of the atomic éas ,
[Ol] 63 um Probes the conditions In PDRs - the Iargest fraction

[Ol] 145 um of the neutral medium i in a galaxy

[NII] 122 ym  Cgnditions in the ionized medium..Diagnostics
[NIT] 205 um- = of absolute level and excitation of star forming ) -
[NIII] 57 pm activity and of n, @ low density (< 103 cm3) DIM

[OHI]. 88ym - Abundances .. [NHJ[ON] . |

: Densities ~ i.e. [NIl], [Olll], [SHI} line pairs
* Gas pressure i.e. [Ol] pairs; :
** UV hardness  [NIJ/[NIII} [SII}/[ON] pairs
& intensity - :
ISM filling factor ¢4




The Dwarf Galaxy §urVe‘y "--*I"a'r'g'étS

SAG 2 Sample 3 b . ’
.. Source Selection

" Fill metallicity bins: -
~ 5 to 9 galaxies in
- 7 bins* where possible
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. Extremely low metallicity .
galaxies: 1/50 to 1/20Q

7.5

12+log(0/H The well-known extended
I e galaxtes of the local

SFR [Moyr’_l] Sources . . group a
55 galaxies: statistical information in most :
metallicity bins . ‘

All sources observed with all 3 Spitzer .
insteuments - ' -



NGC 1705 Heischel '+ Spitzer * =5 fpc 7 = 1/3 Zsolan

B | e v,

IRAC3.6um| . . IRAC4.5pum IRAC 5.8 um IRAC 8 um

> B s

MIPS 24 pm MIPS 70 pum PACS 70 pm PACS 100 pm

- .

MIPS 160 um PACS 160 um

7 SSC

The Super Star Clustegdominates at short A
-but disappears > 24 um
PACS isolates the 2 other clusters




NGC 1#05
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PACS 70mu (red)+ : , —

GALEX FUV (green)
PACS 70 mu (red) +
IRAC 3 mu (green) ' ~
. 2 |

PACS 70 mu (red)+ -
MIPS 24 mu (green)
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NGC 1705 — preliminary global. SEL
IRAE + MIPS + PACS %+ SPIRE + Laboca 870

NGC1705

MIPS
‘PACS

'SPIRE

* LABOCA

L
", Very cold dust
component: *

10
Wavelength [um] Tdust~6 K,

- SED model based on Galliano et al 2008 & Galamgtz et al 2009 =10




NGC 6822

IRAC 3-Color
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Atomic¢ gas: 1.3 degrees D ;
. All the star formation activity D =0.5Mpc
Conflned to20'region. . . - Z =1/5 7 solar -
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© NGC6g22"

SPIRE, 250 um . .




NGC 6822+

SPIRE 250 yum + HI green
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SPIRE 250 ym + HI-cont




SPIRE 250 um (red)
GALEX FUV (green)

.

.FUV corresponds to the peaks in IR/submm
FUV fills in submm holes. . - ‘Age effect?

‘




NGC 6822;
Preliminary SEDs

Hubble I-11l
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A ZW4O '|7=.9‘M'p'c':. 3 *
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PACS




PACS 100 ym
(image & contours)

- D=10Mpc Z= Vs Zsolar °

] Im.a.ge::lR'AC 3.6 uym
- Contours: PACS 100 ym

.




Spectroscopy Dwarf Galaxies (SHINING),
He 2-10 (p= 9Mpc) | '

Olll 88um line — Central Pixel Cll 158um line — Central Pixel

Olll 88 mu Cll 158 mu

Intensity

arcsec=13kpc <

157.8 158.0 158.2

88.8 157.2 E 157.6
Wavelength [um]

88.4
Wovelength [um]

O 146um line ~ Central Pixel NIl 205um line — Central Pixel

Ol 146 mu | NIl 205mu

NIl 122um line — Central Pixel

NIl 122 mu
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Intensity
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Intensity
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He 2-10 CIT-158 mu chop-nod* (SHINING GTKE

OD165 OSBID 1342186306 Combined nods

Intensity
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mu  chop-nod ‘(SHINING |

OD165 OSBID 1342186305 Combined nods
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Conclusion (or'rath'ef, the bfegihnin

.+ The spatlal resolutlon of Herschel.photome’try

. new opportunity for detailed analy*of individual SF regions’in Iow
metaII|C|ty galaxies. .

~* The sensitivity & mapping capability of PACS spectroscopy:
— 7strong FIR fine structure lines — will be powerful diagnostics |

— ClI line widely distributed throughout low metaII|C|ty gaIaX|es OIII
surprisingly luminous throughout galaxies.

— OIlI/CIl > 2 on galactic scale.  Olll may be a ‘Workh’orse diagnosﬁc.for ‘
dwarf galaxies | : )

>
*

. Herschel is bringing new promises for understan.ding the
nature of the starforming regions within dwarf galaxies.




SPIRE Nearby GaIaxree SC|ence Workln
e . Group (SAG 2) members

- Auld Robbie, Baes Maarten Barlow Mike, Bengo George Bock Jamie,
Boselli Alessandro, Bradford Matt, Buat Veron%e Castro Rodriguez Nleves,
Chanial Pierre, Charlot Stephan, Clemenhts Dave, Cormier Diane, Cortese Luca ,
‘Davies Jc‘than Dwek Eli, Eal€s Steve, Elbaz David, Galametz Maud,
" Galliano Frederic, GearWaIter Glenn Jason, Gomez Haley, Griffin Matt,
Hony Sacha,.Isaak Kate, Levenson Louis, Lu Nanyao, Madden Suzanne,
O'Halloran Brian, Okumnura Koryo, Oliver Seb, Page Mat, Panuzzo Pasquale,
Papageorgiou Andreas, Parkin Tara, Perez Fournon Ismael, Pohlen Michael,
Rangwala Naseem, Rigby Emma, Roussel Helene, Rykala. Adam, Sacchi Nicola,
Sauvage Marc, Schulz Bernhard, Shirm Max, .Smith Matthew, Splnogllo Luigi,
Srinivasan Sundar, Stevehs Jason, Symeonidis Myrto, Vaccari Mattia, Vlgroux ¢
Laurent, Wilson Christine, Wozniak Herve, Wright Gillian, Zeilinger Werner
'Instltutes UCL Imperlal College, Caltech Marseille, IAC, Un|v Card'iff
NASA Goddard " CEA, Univ Colorado, UnIVEUSSGX MSSL, IPAC Padova,
"IAP, 1FSI, Univ. Hertsfordshire, - McMaster Un|v Observatory Strasbourg,
9 )\2 Ghent Unlv Vienna

Special thanks to Maud Galametz & Diane Cormier for slides
. . 2




