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KEY INSIGHTS ONNEARBY GALAX]ES: A FAR—]NFRARED SURVEY WITH HERSCHEL

STAR-FORMATION RATE TRACERS
STAR-FORMATION (SCHMIDT) LAW(S)

GAs+DUsT: COUPLED ENERGY BUDGET
OF HEATING AND COOLING (SF & WEAK
AGN)

ISM CONDITIONS, RADIO/IR CORRELATION

(TEMPERATURE INSENSITIVE)
ABUNDANCES

DUST MASS BUDGET (COLD DUST
DISTRIBUTION?)

RESOLVING OUT THE RADIO-IR
CORRELATION




Kingfish (Key Insights on Nearby Galaxies:
a Far-Infrared Survey with Herschel)
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Kingfish (Key Insights on Nearby Galaxies:
a Far-Infrared Survey with Herschel)
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A SAMPLING OF LINES
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INVESTIGATING DUST PROPERTIES

NGC0628
NGC0925
NGC28B41

—
I

NCC3198B
NGC3351
NGC35621

s s s s s s a b o o o s o s s s s l o o s s s o s a2l o s s s s s s s sl s s s s s s s

......
01m00 0
-
p
4
-
-
90000 58
-
-
4
- O1rmon 0u
- i
- e
o ] i
o camon e
i
-
-

8.2 8.3 8.4 8.5 8.8

12+log(0/H)

p el
HHH

52 B Ry PR TR B

saa e a1y

B

PETER I |

1

aaaaal

0.001 001
N
- \
- » \
10 <& o .
< ) 1 a0
> \
Jl 20
- 3 o L R
_ ¢ ¥
@ - Lt bR\
bl & + { \ o
o - bl | T T T
’ o > LA o -
> -~ Ry 7 e N S
¢S (- it Q 3T 2R | v o
’s—\ \\ \\ \ A ,‘l
b N » o . . Yo' —
S T NN 2 =1 01 F
- ~ N\ » \. N4 -
1 o T R N W 1 o F s
A ~ N \ I | 4 -
A N N . N . v AA ] - i
. - e \ \ v Uy
oy Ty T TR +< |
~ N \° N \ Yy i
LA s 3 N "’ \ y ,,“ ,_‘o- -
PR\ ~ N . 0 & N Maiwy —_—
! 3 —_—
- o N > \ AR 4 A”v-
2 ~ Ry \ []
b ~ N \ -
o S N \ } (@] |
.3 NFLO N Mg \ . 'l\"(. el 0.01 C o
~ 3 . C
- ~ \(o, N < ) J! e
~ . . N . ¥
PR L N > . \ P S I X N
L BN & > N N aufnty J
0.001 oo

(cn)+[o1) /TR

0.4
Croxall et al. 2011

0.6 0.8 1
vl (70um) / vf (100pm)

20 40

105

100

700

650

600




12 + log (0/H).o,

12 + log (0/H).o,

9.2

9.0

8.8

8.6

8.4

9.2

9.0

8.8

8.6

8.4

DEX IS A LOGARITHMIC UNIT
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THE TEMPERATURE OF AN HII REGION

e Athigh O/H we lose ability to detect the
temperature sensitive [O IIT] 4363 line.

® Different spectral lines yield different temperatures.

® Temperatures are not uniform within an HII region.
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You ALWAYS GET [OIlll] 88uM
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WE MUST MATCH APERTURES

Dec. (2000)
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o Combine optical, mid-IR, and far-IR
o SINGS IRS spectra

o Long and Short slit spectra from the
literature

o SINGS drift scan spectra




DENSITY DIAGNOSTICS
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COMPARING

12 + log (0**/H)
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THE IR AND OPTICAL

e We can limit the
parameter space for

the abundance of
(O++ / H)

e (Constraints on
density further
limit uncertainty

® We can use the 88
um line to constrain
the temperature
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PRELIMINARY RESULTS - NGC 628
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SUMMARY

e High quality [O I] 63um & [O III] 88um
maps have been obtained as part of
KINGFISH (as well as [CII] and [NII]).

e [O IlI] emission in the Far-Infrared is
significantly less sensitive to temperature.

e Plan: calibrate the nebular abundance
scale independent of the temperature
structure of HII regions.




