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Key Insights onNearby Galaxies: a Far-Infrared Survey with Herschel
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KINGFISH Spectral Release

386.2 Hours of PACS Line 
Spectroscopy in mapping 

mode

16% of the 2,340 Hours for 
KPOT for Nearby Galaxies

Majority of Un-chopped 
Mapping data

Moment-0 maps and 
spectral cubes soon to be 

released 

[C II]

[N II]

[O I]

[O III]

NGC 4631



A RoadMap of IR Lines

Kennicutt et al. 2011



Resolution: ISO Vs Herschel

ISO
70” beam 

PACS
8” beam

PACS [OIII] 88 "m over IRAC 3.6 "m + MIPS 24 "mContursi et al 2002



Resolution: ISO Vs Herschel

ISO
70” beam 

PACS
8” beam

PACS [OIII] 88 "m over IRAC 3.6 "m + MIPS 24 "m



More Than Just Flux

Kennicutt et al. 2011



A"far&IR"view"of"the"starburst"driven""

superwind"in"NGC"2146"

Kreckel"et"al.,"in"prep"

PACS"Spectroscopy"
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The C+ Line Deficit

Brauher et al. 2008

Graciá-Carpio et al. 2011



Croxall et al. 2012

The C+ Line Deficit



Kewley & Ellison 2008

}- Photoionization 
models

} - Empirical 
Solutions

IS the Universe Sub- or Super- Solar?

Solar Ayres
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Temperature Dependencies



You Always Get [OIII] 88μm

Temperature Sensitivities
Dust Obscuration

E/k (K)

Optical

FIR

Density Dependencies
Spatial Resolution 
Ionization Correction Factors



We must Match Apertures

SINGS IRS spectra

PPAK Maps

SINGS drift scan spectra

[O III]88 
"m

[Ne III] 
15 "m

[O III] 
5007Å
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Using the FIR data 
can place stronger 
constraints on the 
abundance of (O++/H)

Constraints on 
density further limit 
the uncertainty

Temperature Dependencies of O++



NGC 628

KK04 SINGS : 9.02 ± 0.01
PT05 SINGS : 8.35 ± 0.01



Optical & FIR Originate From the Same Ions



NGC 628
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NGC 628
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Future Plans:



In Conclusion:
KINGFISH is permitting the study of 
spatially resolved line emission in nearby 
galaxies thanks to Herschel/PACS.
We can study numerous aspects of gas 
physics: dynamics, star-formation, gas 
cooling, etc.
Far-IR [O III] observations from Herschel are 
insensitive to the temperature, enabling a 
FIR calibration of O/H.


