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The Importance of the Relativistic
ohase of the ISM

RISM is composed of CR particles bathed in a large-scale
magnetic field:

Dynamically Importantl!

Strong B-fields in place at high-z (e.g. Wolfe et al. 2008)

CR’s provide a possible means to couple energy from SF &
AGN back intfo the ISM resulting (e.Q.
Socrates et al. 2008).

, SO should tell us something about star formation




FIR — Radio Correlation: How it works... well, kind of

(de Jong ef al. 1985; Helou et al. 1985)
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g — Dust heated by Massive stars
mfp of dust heating UV photons ~100 pc

= Radio - CRe accelerated by SNe in B-field
CRe" diffuse ~1 kpc



Radial Cuts Across IR and RC

Observed Residuals

NGC 4631 E NGC 5194

—— Ratio—smeared IR

»
-
¥ — 70 um ’ !
— — 22 cm x 100

-200 -100 -100 -50 0 50 100
Radius (arcsec Radius Qarcsec

~~
Il--
(/]
>
=
=
N
<>
-]
9

FIR emission more peaked than radio on arms/SF regions

Such signatures removed in residuals after smoothing the FIR
disks appropriately!




Image Smearing Analysis: (e.g. NGC 5194)

Residuals between
Radio & Smeared

FIR Images
(Murphy et al. 2006a,b)
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lire VS. 20 SCAling-Relafion Expectations
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EJMO6b log Zsrr (Mo yr=! kpe=2) = Low /! & SFR/area

Conclusion: NO!




Order of magnitude diffusion estimates

Assume U, ,q ~ Ug

<U,,g> ~ 4 x 103 ergs/cm3 from TIR SB

2.B~9uG-> <U, 5> ~2x10"2ergs/cm3

rad
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12,
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T cool ~ 110 Myr; | ~ 6.8 kpC

2. T ~ 22 Myr; | o ~ 2.6 kpcC

Cool

Both cases much

= |C & synchrotron processes alone cannot explain structural
differences between IR and RC maps




lyire VS. 2500 REIQting CR Propagation fo SFHS
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General Conclusions

Incorporates of CRe- diffusion

For sufficiently large TIR SB, T cnanement < 100 Myr

CRe’'s dominate SF regions/disk above/below

Galaxies w/ high SFR/area likely experienced recent
enhancement of SF

Open B-field lines allow CRs and metals stream into the IGM

will allow us to extend this work to individual
star-forming complexes
and nearby LIRGs and ULIRGs, to




Future work: KINGFIS

(Key Insights on Nearby Galaxies: A Far-Infrared Study with
Herschel)

PlI's. R. Kennicutt (EU); D. Calzetti (US) |

526 hr approved Herschel OTKP

Will build upon success of SINGS

61 nearby galaxies

2 Observational Components:
= |maging:

6 bands from 70 - 500um (5 - 35")
= Specftroscopic Imaging:

Principle atomic ISM cooling lines
([Ol]63mm, [OIllI]88mm, [NII]122,205mm, [CII] 158mm)

SINGS + Ancillary Data:

= Spitzer, optical + Ha, NIR, WSRT 22cm,
THINGS (HI), BIMA-SONG (CO),




KINGFISH

(KINGFISH -

BIG THINKING for the EVLA
Pl's: E.J. Murphy & E. Schinnerer
3 — fiered program

= Global spectral indices
~5 bands: GBT + Effelsberg

=  Multi-frequency imaging of
SINGS/KINGFISH spectroscopic-
targeted star-forming regions
GBT + EVLA
RRL's as wellg -- GBT Pilot Project

Complete multi-frequency

imaging of 1 (or 2¢) very nearby _
galaxies SINGS+KINGFISH e-nucs

GBT + EVLA SINGS+EKINGFISH Radial Strip
Pilot GBT #iL+ 33 GHlz




