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The Goal

Use resolved regions from a sample of 49
KINGFISH galaxies

Study how [CII] 158 im emission correlates with
other star formation tracers

Derive a SFR calibration based on [CII] 58 pm




Kingfish (Key Insights on Nearby Galaxies:
a Far-Infrared Survey with Herschel)
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[CIl] versus 24 Pm associated to SF

| NGC 4736
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e.g. dust heated
by old stars

Fraction of 24 Um associated to cirrus:

a.vg. f;:irrus —~ 20%
(~19% Leroy+12,7% Law+1 )
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The [CIl] - 24um Correlation

4 [Cl]SIN<3 B 90,45 & 25%

49 galaxies
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We find good 2cij - 224um correlation. Most of the [CII]
upper limits are consistent with the correlation.
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The [CIl] - 24um Correlation

B NGC 1377: Nascent Starburst or buried AGN?
(Roussel+06; Imanishi+09)
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AGN Contribution: mask the central ~0.5 kpc region

About half of the AGN regions show a moderate
24Um excess compared to [CII]

49 galaxies
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<> Regions from 28 Galaxies classified as AGNs (Moustakas+10; Grier+1 1)




Remove NGC 1377, AGN
points and [CII] upper limits
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NGC 1377
Opt. AGN

x—ray AGN

Slope = .2
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We find good 2ciy - 224um correlation with a ~0.24 dex scatter




The [CIl] - SFR Correlation

49 galaxies
B 90,45 & 25%

" @ Median

38 39 40 41
IogmzCII [ergs  kpc 7]
We find tight, nearly linear correlation between 2 ci;
and 2srr with a ~0.22 dex | O scatter
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Fit Residual

Before IR Color Correction

V70F70/V1e0F160
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U = |, local radiation field

f(Lir; U > 100)

-1.5 -1 -0.5
Iog10 fraction (LIR; U>100)

U

0.5 1
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|. FIR color/Dust Temperature

2. Fraction of the dust luminosity

radiated from regions with intense
radiation fields (U > 100)

3. Mean starlight intensity

4. Percentage of the total grain
mass contributed by PAHs

2, 3 & 4: Parameters from Draine & Li Model 2007
Aniano +12




Before IR Color Correction

- ® Median before IR'co.lor,cé'rregtion

st DUSt Temp . ..:.5:..‘::.:-,.;:'_:: P .

— Charged dust grains

Fit Residual

a higher charge implies a higher Coulomb barrier

00, (v F v, F to overcome, thus decreasing the energy per
107707 70180 160 ejected electron (Tielens & Hollenbach+95;

' ' ' Malhotra+97; Luhman+03; Croxall+12)

Fit Residual

heating efficiency

Reduced photoelectric
Eph l >

Loy = &h X Lryy

Fit Residual

Low PAH abundance
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Fit Residual

Before IR Color Correction

- ® Median before IR color cqrrectlon

DustTemp

109, ,(v26F 76"V 160" 160

f(LIR, u> | 00)

Implement an IR color correction for
V70F70/VisoF160 = 1.25

logi02[cip = logio2cip +
logi0(V70F70/V160F160)-0. |




Before IR Color Correction After IR Color Correction
. After the

- ® Median before IR color correction ) L { |} = Median after IR color corﬁéctipn'
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Fit Residual
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OB Gas dust grain/PAH

*

®
FUV photons
~ 6-13.6 eV

_, Starburst99 code % + Loy = fSFRtime)

Leitherer+99

Model stellar populations * Leuv — Ly

PE Heating Efficiency
Eph ~ 0.1 —few %

Ly = €h X Lpyy




0.1, & 3%
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Comparison to SB99 model

Bulk of the data explained by star formation duration episode 20-100 Myr old,
and €ph between | and 3%

B 90,45 & 25%

Stellar Pop. Age
- — —t=2 Myr
t=20-100 Myr
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Fit Residual

2[Cll] = 2SFR

| 49.galaxies

38 39 A0,
IogmzCII [ergs " kpc 7]

- ® Median before IR color correction
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Summary

We find a tight, nearly linear
correlation between 2[cij and Zsfr
with a ~0.22 dex | O scatter

The data show that the [Cll] emission
can be used for measurements of SFRs in
normal, star forming galaxies in the
absence of strong AGN:s.

We start to find deviations from the fit in
the direction of an IR excess for regions

with V7oF70/Vi¢oFi160 = 1.25

We derive a simple prescription to correct
for this deviation.




