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The dust is heated by young stars ...
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... but not only
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The FIR 1s key to understand galaxy

formation and evolution ...

* Traces the gaseous content of galaxies

e Traces star formation

} KS law

— Main assumptions
* infinite opacity
* young stellar populations dominate the radiation field

— Filled for (U)LIRGs. Not so much in quiescent star-
forming galaxies.

— We need to understand what actually heats the dust!
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The FIR 1s key to understand galaxy

formation and evolution ...
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and Herschel allows us to study dust
heating 1n exquisite detail

* Statistically in large samples of galaxies

— Boselli et al. (2011, [about to be] submitted), Skibba et
al. (2011), many many others

* Ina (semi-)resolved way in nearby galaxies
— Bendo et al. (2010), Engelbracht et al. (2010)

* M33 is an 1deal target for such an undertaking
— Nearby (840 kpc)
— No AGN
— Flat(-ish) metallicity gradient

— Target of the HERM33ES OTKP

— Wealth of archival multi-wavelength data
* From the FUV to the radio
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M33 as seen by Herschel at 250 um
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A very rich multiwavelength dataset
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One galaxy but many datapoints

Radial colours trends

Spatially resolved colour maps L

Luminosity-luminosity plots
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Bands tracing the warm dust are most
important to trace the TIR/SFR

TIR luminosity fitting the IR SED from 8 um to e |

500 um ¥ a log L(band)+b
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Bands tracing the warm dust are most
important to trace the TIR/SFR

TIR luminosity fitting the IR SED from 8 um to 55 ' ' —— —=

500 um Y alog L(band)+b
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Bands tracing the warm dust are most
important to trace the TIR/SFR
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Young and old stellar populations

e SFR estimators
trace young stars

<'> <
. Near—IR traces
the stellar mass
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* What drivg s the

dust colours?
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Effect of the radiation hardness on dust
colours

* Hardness 1s measured by
the birthrate parameter
— b=SFR/<SFR>
— SFR measured from Ho+24
um (Hoa+FUV)
— <SFR> measured from the
3.6 Um
* Boselli et al. (2010) have

found correlations

— 60/100 (350/500) increases
(decreases) with b

— Just a few galaxies
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Take home messages

e Relations available to determine the TIR/SFR in
a resolved fashion in nearby galaxies

— See also Boquien et al. (2010a,b), Verley et al. (2010)

* The colours are driven by the radiation field
intensity
— The warm dust colour is driven by SF at high SFR
* Other processes are also in play at low SFR
— The cold dust colour is driven by the old stellar

population

2011-06-28 Dust to galaxies 18



An extra word on HERM33ES

* Mostly a spectral mapping proposal
* Mookerjea et al. (2011, in press)
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[CI|@158 um but also [OI|@63 pum, [NI|@122 pum, [NIIT|@57 pm
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