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dynamics of gas in galaxies: Hl
extended, constant surf dens

but faint beyond z~0.2

use CO: bright, but more compact,
exponential

but even this difficult at z>5 or so
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Recent Star Formation

Molecular Gas Kinfemqﬁc; Composite of FUV (GALEX),
Peak CO intensity Here from Hi line (SINGS/LVL),
From HERACLES Also from CO and Hee (SINGS/LVL)
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 4 

 4 


use C* or [CIl] 158 um or ~1900 GHz
Main cooling line ISM, usually brightest
can be 50,000 times brighter than CO

IN ALMA bands between z~1 and ~20
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o af high z observations will be not or
marginally resolved

o dynamics information most likely from
global profiles (integrated spectra)

o global profiles do not give spatial
InNformation and depend on tracer

o real problem: what is [CII] distribution®e

o problem: z=0 only from space


 6 

 6 


o« Can make different arguments

o [CIl] associated with ionised gas, ionised
associated with SF,
CO associated with SF,
[CIl] <= CO

e [CIll] main cooling line of ISM: [CII] < HI

e Need resolved observations

(but this talk will not be about the detailed [CII] physics)
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o global profile from intfegrated flux In
velocity bins

o depends on rotation curve and tracer
distribution

e dynamical mass: M ~ V2R

e Whatis V and what is effective R
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o dB & Walter (2014):
use model rotation
curves and radial
density distributions

e ASSUMe Freeman disk
and test £ = (h/4, h/2,
h, 2h, 4h)

o also flat distribution
(HI) and ¢ = 0.64h
(CO; Schruba et al
2011)
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M, (mag)

e Measurable effect on slope of Tully-Fisher
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e Compare CO, HI, [CII]
e HI: THINGS: ~11", 2.6 or 5.2 km/s
e CO: HERACLES: 13", 5.2 km/s

o [CIl]: KINGFISH (PACS, Herschel): 14", 239 km/s,
MaQajor axis strips

o [CII] SOFIA: 14", 5 km/s, pointings In galaxies

o Overlap galaxies where all three present

13
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PROPERTIES OF SAMPLE GALAXIES.

Name D Mp (} log D25

(Mpc)  (mag) (°) (log0.1)
(1) (2) 3) (4 (5)
NGC 0628 .3 —19.97 7 1.99
NGC 2976 3.6 —17.78 65 1.86
NGC 3184 11.1 —19.92 16 1.87
NGC 3351 10.1 —19.88 41 1.86
NGC 3521 10.7 —20.94 73 1.92
NGC 3627 9.3 —20.74 62 2.01
NGC 4736 4.7 —19.80 41 1.89
NGC 5055 10.1 —21.12 59 2.07
NGC 5457 7.4 —21.05 18 2.38
NGC 6946 5.9 —20.61 33 2.06

14
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KINGFISH (Kennicutt et al 2011)
DR3, PACS, 12" resolution
strip maps along major axes
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2, or L, (Mg pc?)
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trends also hold for outer disk only,

so not caused by possibly different inner parts
[CIl] follows CO more closely,

and comparable to optical
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® [Cll] follows CO more closely than

® consistent with [CII] fracer of SF
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global “strip” profiles
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® For NGC 50585 we see better
agreement with CO

® Other galaxies not enough velocity
width
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Smaller scales: SOFIA dato

porobe SF regions in nearby galaxies
Cll] obbserved with GREAT in 2014
| Herrara-Camus

radial profiles show CO-[CIl] agreement
iNn 2D
test 3D - check velocities and dispersions
at higher angular and velocity resolution

25
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Summary

® [Cll] radial surface density follows
CO more closely than HI

® Integrated spectrum agrees

® Assuming CQO, HI, [CIl], SFR relations
hold, [CIl] observations at high z
should be tfreated more like CO *)

*for *normal” galaxies, probably not for ultra-low Z or ULIRGS
29
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