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Herschel : A new vision on local galaxies

Gain 1n wavelength coverage

PACS SPIRE

—— Spiral: NGC6946
—— ULIRG: Arp220
4 | — Starburst: M82
10" ~__ Dwarf Elliptical: NGC205

—— Dwarf: NGC1705
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Herschel : A new vision on local galaxies

Gain 1n spatial resolution Fron 70um to 500um

NGC628 Resolution 5.2”° to 36”

¢

Large Magellanic Cloud

1.3 pc to 8.7 pc

A galaxy at 10Mpc
Spitzer/MIPS 160  vs Herschel/PACS 160 250 pc to 1.7 kpc
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Cneces o Biases in dust masses

Linked with the lack of spatial resoltuition

... and with an incomplete
o wavelength coverage

10 100
Wavelength (um)

Non linearity of the SED models NGC628

10 100
Rest Wavelength (um)

— Total mass # 2 local masses




Some studies and results

Comparison global vs local masses

Result:
from 0 to 40% of missing mass

%J2000

Galametz et al, 2012
KINGFISH galaxies

Mdust / Mdust up to S500

Comparison with wavelength coverage

Result: Large discrepancies *
No systematics | -

SPIRE coverage




Angular resolution [arcmin]

Some studies and results fgg rescluty laremn

850 “Exﬁe&ted G/D 1

LI

AC model

In a strip across the LMC

Increase by 50% of the
dust mass when the
working resolution
increases

Total Gas—to—Dust Maiis Ratio G4

Take away messages

It is a non negligible effect !
Needs to be more systematically quantify 0

10* 1000 100
Spatial resolution [pc]

Galliano et al, 2011



Content

I - Dust properties

- Masses

- Emissivities

Il - Star formation rates

I1I - New calibrations




SRR AN - Biases in the emissivity

Linked with the lack of spatial resolution

... and with an incomplete
wavelength coverage

Population mixing

- Access to an effective NGC628 :
emissivity rather than to o Wovelength (o)
the intrinsic emissivity




Emissivity variations

From galaxy to galaxy ...

o 12+1log(0/H) > 8.55
. 12+log(0/H) £8.55

S250/S350

Galametz et al, 2012
KINGFISH /
s S350 ,/S500

‘ Boselli et al, 2012
Neesea HRS sample
NGC3627/

NGC4826 ... See also Auld et al, 2012 for the
NGC7793 Herschel Virgo Cluster Survey

NGCO0337

Emissivity Index

. and within one galaxy

Temperature (K)




Emissivity variations

Diffus medium In the LMC / SMC

Intermediary
Dense medium

Variations in the grain
005 e < 3 o o emissivity with density

Tt > 0.03 M, pc™? I < 3 0o @
leg > 3 0¢0 ®
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Roman-Duval et al, 2014

Take away message

Applying a (random) emissivity index value is dangerous !
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Biases in the star formation estimates

Dust emission = a star formation tracers - SFR =f (Ha, 24pm)
SFR = f (70um)
SFR = f (Lyq)

Constant SFH
Full stellar luminosity |

0-20 Myr

FUV stellar luminosity —— 19 .. however, a

e j WPl T significant fraction
_— of the dust

TIR luminosity [ 34
o emission is not
yr . g
associated with

PAH luminosity 26% star formation

0-20 Myr 0.1-2 Gyr

Crocker et al, 2013

... See also Bendo et al.




Deriving calibration coefficients

HIl regions
Back. subtracted

Coefficients are
dependent of the
region physical size

HIl regions
No back. subtracted

Li et al 2013

‘ NGES035 Global measures

\Owrﬁ. Combined

1 ~. Li et al. (2010)
NGCB946 1Gyr 5
@, ~ N
Combined N S
no bc

k sub N .
Y Liet all (2010) T S
no bck sub S~

C7O

10Cy5

— F N
C?fretme al. (2010)
~

S~

SFR o< C.,L(T0um)

Take away message

Be aware of the ‘diffuse’ emission not related to star formation
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Calibrations of IR

> Nearby galaxies allow us to
produce predictive tools to overcome

the lack of wavelength coverage

Log vS, (W kpc2)

Galametz et al. 2013b

log (L, predicted
Ly litterature)

Magnelli et al., 2012
Wu et al., 2012
Eisenhardt et al., 2012

Rangwala et al., 2011




New calibrators

= FIR fine-structure lines can
be used to reliably trace the
SFR [CIl] 158 um,
[Ol] 63 um,
[Olll] 88 um...

After IR Color Correction

ClI

10g, o Zgre M yr ™" kpc™]

—— (m,N,0)=1.08,-1.29,0.19

L L 1 L

38 39 40 41
Iong[C”] [ergs  kpc ]

Herrera-Camus et al. 2015

C| A NGC2366
F| o NGC4861

F| % NGC4214
| = NGC1705

log ZSFR(FUV+24) [Msun yr_1 kpc_z]

log Ziq) [Lsun kPC_Z]

F[ancczses|  disp:0.21 (0.16
| ONGC4861

F| % NGC4214
E| = NGC1705

log ZSFR(FUV+24) [Meun yr_1 kpc_z]

) dex

De Looze et al. 2014




Conclusions

» Lack of resolution and of wavelength coverage
=>» Non negligible effects!

»  Major consequences on the dust emissivities or masses,
thus-on the.parameters derived from the dust

=>» Need to be more systematically quantified

> Diffuse emission not related to star formation

=» Understand the recipe before using it




