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The Distribution of [CII] Emission in the [CII] as a Tracer of Star Formation
plane of the Milky Way
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The Galactic Observations of Terahertz C+ (GOTC+) project is devoted to
surveying the [C II] 158um line over the entire Galactic disk with 4
velocity—resolved observations obtained using the HIFI instrument on Herschel. 36 37 38 39 40 41 42 43
log [Cll] Luminosity [erg 5'1]
We present the first longitude—velocity maps of the [CII] emission for Galactic
latitudes b = 0e, +0.5¢, and +1.0>. We combine these maps with those of HI, 12CO, We compared the distribution of the [CII] luminosity of the Milky Way with that
and distribution in the Galactic plane.
The [CII] and SFR are well correlated at Galactic scales with a relationship
[CII] emission is mostly associated with spiral arms, mainly emerging from that is in excellent agreement with that found for external galaxies. By
Galactocentric distances between 4 and 10 kpc. It traces the envelopes of combining [CII] and SFR data points in the Galactic plane with those in
evolved clouds as well as clouds that are in transition between atomic and external galaxies and nearby star forming regions, we find that a single scaling
molecular. relationship between the [CII] luminosity and SFR applies over six orders of

magnitude.

The Origin of the Galactic [CII] Emission
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SFR r—e—s Method:
| We subtracted the HI, e-, and PDRs, 4 ——
contributions to the total [CII] intensity. ol Mot 2 |
We find a 30% excess of [CII] emission, | ,
which we attribute to CO-dark Hy gas. T |
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To calculate the column density distribution
of the CO-dark Hy gas from the excess [CII]
intensity, we use the thermal pressure
gradient from Wolfire et al. 2003 multiplied
by a factor 1.5 and we consider the Galactic Y. \
metallicity gradient. T .
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We used the [CII], CO, and HI emission and a model for the electron distribution of Galactocentric distances (4-11 kpc) than

the galaxy (NE2001; Cordes & Lazio 2002) to separate the diffent phases of the the cold and dense Hj gas traced by 12co h
interstellar medium that contribute to the observed [CII] emission. and 13CO (4-8 kpo). ;
The [CII] emissivity at b=0 degrees is mostly produced by dense photon , E “l
dominated regions }(,47%), witl% smaller cont};ill))utions fr0¥11 CO-dIE)ll“k H2 gas The fraction of CO-dark Hj to total Hp 2
(28%), cold atomic gas (21%), and ionized gas (4%). increases with Galactocentric distance, § osf
ranging from 20% at 4 kpc to 80% at 10 £
However, these ISM components have roughly comparable contributions to the kpc.
Galactic [CII] luminosity: dense PDRs (30%), cold HI (25%), CO-dark H2 2T

(25%), and ionized gas (20%). The difference between the percentages of the On average. CO-dark Hn accounts for

[CII] luminosity and that of the [CII] emissivity at b=0 are due to the different o 8¢, 2 ) . . . . . .

scale heights of the different ISM phases. 3’3 7o of the molecular mass in the Milky U AU L
ay.
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