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Abstract

We investigate the relations among the stellar continuum-
subtracted 8 um polycyclic aromatic hydrocarbon (PAH 8 um)
emission, 24 um hot dust emission, and 160 um cold dust
emission in fifteen nearby face-on spiral galaxies in the Spitzer
Infrared Nearby Galaxies Survey sample. The relation
between PAH 8 and 24 uym emission measured in ~2 kpc = | O
regions is found to exhibit a significant amount of scatter, and ~
strong spatial variations are observed in the (PAH 8 um)/24 g s S0 NN .
um surface brightness ratio. However, PAH 8 pm emission is e "t y WMk AR « B
found to be well-correlated with 160 um emission on spatial s, et | ' N
scales of ~2 kpc, and the (PAH 8 um)/160 ym surface - | : |
br|ghtness rat|0 |S genera”y Observed to Increase as the 160 NGC 925 NGC 925 (PAH 8 um)/24 um NGC 925 NGC 4725 , ' NGC 4725 (PAH 8 um)/24 um NGC 4725 (PAH 8um)/160 um
um surface brightness increases. These results suggest that
the PAHs are associated with the diffuse, cold dust that
produces most of the 160um emission in these galaxies, and
the variations in the (PAH 8 um)/160 um ratio may generally
be indicative of either the intensity or the spectrum of the
interstellar radiation field that is heating both the PAHs and
the diffuse interstellar dust.
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Introduction

We have two major goals in this project: WY A L
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scatter in the relation between PAH 8 ym emission and 24

um warm dust emission (e.g. Helou et al. 2004; Dale et al.
2005; Calzetti et al. 2005, 2007; Bendo et al. 2006)
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We want to more closely examine the correlation between =
PAH 8 um emission and cold dust emission found by Haas et al.

(2002) and Bendo et al. (2006).
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. ¥ g :‘.».; > | Al ' . - B
15 face-on spiral galaxies from the SINGS sample: RO 5 NS IATaRAL s 7 g 08 (’ .
e We created ratio maps of the (PAH 8 um)/24 um and (PAH ] ; | L . )

8 um)/160 um ratios where the resolutions of the data T
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We matched the resolution of all data to the resolution of e 00 03 06 09 12 15 18 21 0005 0015 0025 0035 0045
.. . . ’ : (PAH 8 pm)/24 um surface brightness ratio (PAH 8 um)/160 pum surface brightness ratio
the 160 um data, divided the galaxies into 45" square - h lots show how PAH 8 . .
regions (which correspond to spatial scales of ~2 kpc), and Iei'e pto 522 OV\::I 106VEI) Hm_em_lsstlcr)]n varies
measured flux densities in these regions. We then relative to 24 an HM emission in the

examined how the (PAH 8 um)/24 um and (PAH 8 pm)/160 R ggl'(?f;ecscirrr‘etshpeoﬁzngg'ree'gilg‘nts‘hvevigﬁtirzl?t?vpeﬁ;,Z't”rin ;
m ratios varied as a function of infrared surface
Erightness_ NGC 3938 | | NGC 3938  (PAH 8 um)/24 um NGC 3938  (PAH 8um)/160 um PAH emission, red colors correspond to regions

® with relatively strong 24 or 160 ym emission, and
white corresponds to regions with low S/N,
foreground stars or artifacts. The circles show
the 40" FWHM of the PSF for the 160 uym data.
When comparing PAH 8 um emission to 24 um
warm dust emission, it is apparent that the ratio
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ratio an MM surface brightness and the wide variations particular, the PAH 8 um emission is relatively

in the slope of the relation from galaxy to galaxy both | | O|  weak in infrared-bright regions and relatively
suggest that PAH 8 pm emission is poorly correlated with o strong in the diffuse ISM. However, the (PAH 8
24 um warm dust emission. This suggest that PAH 8 pm B AT | » um)/160 um ratio appears to be correlated with 160 um
emission is inhibited in star-forming regions and other ¢ 5y ._ | surface brightness, although it does not vary in some

infrared-bright regions. i ol | ‘\ galaxies. The ratio is enhanced in some large scale

. . _ . g structures (such as the spiral arms in NGC 3031) but not
The tight correlation between the (PAH 8 um)/160 um ratio NGC 4321  (PAH8um)24pm | | NGC 4321 (PAH 8um)/160 um in individual star-forming regions.

and 160 ym surface brightness indicates that PAH 8 um
emission is associated with cold dust on scales of ~2 kpc.
The results also suggest that the (PAH 8 um)/160 um ratio

itself may be indicative of the intensity of the radiation T
field that heats the cold dust. f = . _ . W

Results
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stronger. Moreover, the presence of large scale structures
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Haas, M., Klaas, U., & Bianchi, S. 2002, A&A, 385, L23 the plots of the (PAH 8 um)/24 um ratio, the slopes of the data differ from 0 in many cases, the slopes
Helou, G., et al. 2004, ApJS, 154, 253 vary significantly from galaxy to galaxy, and the data exhibit significant scatter. This demonstrates that
T ' ' ' Bl PAH 8 um emission is poorly correlated with 24 pm warm dust emission, so it cannot be used as a proxy
for warm dust or star formation on these anqgular scales. In the plots of the (PAH 8 pm)/160 um ratio,
however, the scatter is relatively small, which demonstrates that PAH 8 um emission is well-correlated with
160 um cold dust emission. However, the (PAH 8 um)/160 um ratio increases as the 160 um surface
brightness, possibly indicating that the ratio is related to the intensity of the radiation field that heats the
| cold dust.




