[ClFE#E CTHER AR AIAE B 4EH.
A2J70—, 7 J0—

1. Appleton+13 - §R;A[ 4B B {E B
2. Brisbin+14 - /> 70— (f81#£89)
3. Kreckel+14 -7 koAO—



[CH]158um il & F&

 11.3 eV photons to form C+

R

— probe of the atomic gas heated by the FUV (6 -
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Shock-enhanced C* Emission and the
Detection of H,O from the Stephan’s
Quintet Group-wide Shock Using
Herschel
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2. Brisbin et al. 2014, arXiv:1411.1332

Strong C+ emission in galaxies at
z~1-2: Evidence for cold flow accretion
powered star formation in the early
Universe
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A Far-IR View of the Starburst-
driven Superwind in NGC 2146
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Figure 2. PACS spectroscopy line maps of (left to right) [O1] 63 um, [O 1] 88 um, [N11] 122 um, and [C11] 158 wum of the intensity (top), velocity (middle), and
deconvolved velocity dispersion (bottom). The ellipse and center match those shown in Figure 1. All lines are masked in regions where the signal to noise is less
than five. Uncertainties in the velocity dispersion are ~5% in the regions above and below the disk, and are much lower (<1%) within the disk. [N 11] has velocity
dispersion peaking at ~450 km s~!. The point-spread function for each map is indicated in the lower left corner, and the 6 kpc ellipse shown for reference.

(A color version of this figure is available in the online journal.)
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Figure 8. Line ratios of the far-IR fine-structure lines. The [O 1] /[C 1] and [O 1] /[O1] ratios are consistent with star formation within the disk. The [O1]/[C 11]
ratio shows a different morphology, with a bright nucleus and a structure of high [O1]/[C 11] that lies perpendicular to the disk, tracing the outflow. Uncertainties are
typically 5%. The stellar disk and kinematic center (black) are marked for reference.

(A color version of this figure is available in the online journal.)
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Figure 9. Dust emission in NGC 2146. Warm dust is traced by the Spitzer MIPS 24 um emission (top left) and SOFIA FORCAST 37 pm emission (top right). Cold
dust is traced by the Herschel PACS 100 um (bottom left), 160 um (bottom center), and SPIRE 250 yum (bottom right) emission. The emission generally follows the
disk of the galaxy, with extended features that trace the optical spiral arms seen extending beyond the field of view of our line maps. Hexagonal features in the PACS
images at low flux levels are due to the instrumental point-spread function. The stellar disk (blue oval) and kinematic center (cross) is marked for reference and is the

same in all figures.
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Figure 10. To identify the amount of [C 11] emission in the outflow attributable to the outflow itself, we model the [C 11] intensity distribution (left) using only those
regions with low velocity dispersion (outlined in black) with a two-dimensional exponential disk (center). The residual from this fit (right) show an excess in the
regions above and below the disk (in blue) that correspond to the regions with increased velocity dispersion (in black). From this we calculate an atomic gas outflow
mass of 7.4 x 108 M. If we assume that all [C 11] emission in regions of high velocity dispersion is due to the outflow (with no disk component), we calculate an

atomic gas mass of 3.9 x 10° M.
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A Far-IR View of the Starburst-
driven Superwind in NGC 2146
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