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Why study [CII]?
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Why study [CII]?
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Why study [CI1]? i

Or 27 galaxies
2156 regions

e Often the brightest
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e Detectable at
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Why study [CII]? e A

Often the brightest
observed emission
line

Detectable at
high-z by ALMA
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Why study [CII]?

Solar Metallicity Low Metallicity

e Often the brightest
observed emission
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e Detectable at
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Issues with [CII] as a
diagnostic tool

e Despite benefits of [CII], there are
some unknowns
e Multiphase origins complicates [ClI] gl

observations L e Oand B
o Can be excited by collisions with » ~
electrons, H atoms, or H2 molecules

e [CII] deficit is observed in a variety

of sources
o Proposed causes include grain
charging, [ClI] self attenuation, [CII]
thermalization, and many more! I
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Issues with [CIl] as a
diagnostic tool

e Despite benefits of [ClI], there are g 7 \HszH
some unknowns S
e Multiphase origins complicates [CII] | Bmgszma Y TN
observations SDPH# *
o Can be excited by collisions with HFLS3
electrons, H atoms, or H2 molecules BR|0952 0115ab
e [CII] deficit is observed in a variety
of sources : 0.01 0.1 . ,1/yr/kpc2) 10

o Proposed causes include grain
charging, [CIlI] self attenuation, [CII]
thermalization, and many more! Image Credit: Smith+2017
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Why NGC 73317

e Nearby (14 Mpc),
highly-inclined (72°)
galaxy

e Milky Way analog s

e Molecular ring R

e Wide range of archival
data

siide 11§ 42 =




New FIFI-LS [CII] Map

e Obtained during Cycle 7

e 13 AORs, covering
much of the disk

e Molecular ring is clearly
visible
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Local extension of the [CII] deficit

Nucleus
e [CII] deficit is a frequently Core
- - - - Bl Ring
cited issue with using [CII] E 4 Disk
as SFR indicator | ‘ am
. > ‘ ! r  Intra-Arm
e Adding data from NGC i ' 4t e ¥ b [ +  GOALS
| o B w8 KINGFISH

7331 to plots of [CII]/FIR
shows clear extension
from ULIRGS to NGC
7331’s quiescent disk
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[CII] and PAHs

: ISO spectrum of NGC7023
P Po|ycyc|iC Aromatic (D. Cesarsky et al. 1996)

Hydrocarbons (PAHSs) provide
the majority of free electrons in
PDRs

e PAH bending modes produce
emission features in the NIR

e [CIl] / PAH can therefore trace
the photoelectric heating
efficiency (¢

Phot)
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[CII] and PAHs

e PAH measured by subtracting : ———
SED modelled stellar N6946
N4559
continuum from IRAC 8.0 . NI1097
& Nucleus

micron photometry Core
e See slight deficit, but less than

observed in [CII]/FIR
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[CII] and PAHs

e Also compare to PAH charge

e 7.7/11.3 micron feature ratio is
considered an indicator of grain charge

e Increased grain charge shows slight
decrease trend in [CII]/PAH

e Clear differences in environments
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Comparisons to CO

e Use HERACLES CO
map to compare [CII]
and CO

e See areas with [CII]
emission but no CO

emission

o Potentially CO-dark
molecular gas?
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Origin of the [CII] Emission

e The [NIl] 205 can be used to

isolate [CIl] emission from ionized g
3
and neutral ISM phases 2
e Nitrogen IP: 14.5 eV =
o Predominantly found in ionized ISM -
e Carbon IP: 11.3 eV IR 205
_ e === [CIIJ/[NII] 122 ym
o Found in both neutral and ionized ISM KINGFISH, PACS

BtP, SPIRE

e Similar critical densities for
collisions with electrons

Image Credit: Sutter+2021
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Origin of the [CII] Emission
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Origin of the [CII] Emission

e Use archival [NIl] 205 data to
determine the fraction of [CII]
emission from neutral ISM

e Azimuthal and radial
dependencies suggest
environmental differences in
[CII] origin location
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Origin of the [CII] Emission
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Conclusions and future work

e The origin of the [ClI] emission | )(‘, ol B
in NGC 7331 varies both B . Vel
radially and azimuthally ' : s

e The [CII] deficit trend extends B ey
from the global measurements ‘ i
from the GOALS U/LIRGS to NN
local measurements i

e \We plan to extend this work
through comparisons to
archival [ClI] maps from PACS il
and FIFI-LS NGC 4736, Image Credit: R. Jay GaBany

siide2s @& 42 (srA %



Conclusions and future work

e The [CII] deficit trend extends
from the global
measurements from the
GOALS U/LIRGS to local
measurements

e The origin of the [CII]
emission in NGC 7331 varies
both radially and azimuthally

e \We plan to extend this work
through comparisons to
archival [ClI] maps from

PACS and FIFI-LS i 107 10% qlo” 1012 1013
Z/.‘/R[L@/k[)(."]
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