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CO molecular tracer

-+ CO is the most commonly used molecular tracer

- CO-to-H2 conversion factor (Xco) can trace the
total gas mass

- However

- Xco vary by a factor of ~10 under different
environments

- CO isotopes are difficult to observe



Cl may be a powerful
new molecular tracer




Cl lines

- the Cl lines are difficult to

63 K
observe because the

3P,

atmosphere absorption [C1] 370 PM (Ngigicar ~ 10% €mM3)

- traditional PDR theoruy:
Cl exist in narrow CII/CI/CO

zone(Tielens & Hollenbach
1985)
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critical

3P,

Recent observations and models show that Cl can coexist with CO
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Modeling results (GMC
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Figure S. Top left: map of the total column density of hydrogen nuclei, Ny. The area shown is approximately 16 pc by 16 pc and contains most of the mass
of the cloud. Top right: map of velocity-integrated intensity in the [C1] 1 — O transition, computed using rapmc-30 with the LVG approximation. Bottom left:
the same as in the top-right panel, but for the [C1) 2 — 1 transition. Bottom right: the same as in the top-right panel, but for the J = 1 — 0 transition of '2CO.

Glover et al. 2015



Herschel SPIRE FTS allow
us to explore the Cl
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Sample

- point-like source with respect to the
Herschel FTS beam (35”) (111

(U)LIRGS)

- CO(1-0) data (beam size not less than
35”) in previous sample (71 (U)LIRGs)

- ps: CI(1-0) 23 galaxies
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a CIl conversion factor

* Papadopoulos et al. (2004)
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a CIl conversion factor

log Mcy(1—0)(Hz) = (0.90 & 0.01) + log Ly(; _oy a Cl10=7.9

=)

log Mci(2—1y(H2) = (1.53 +0.01) + log L’CI(2_1) a Cl21=33.9

the conversion factor calculated by Cl is 2-3
times larger than that calculated by CO
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excitation temperature is 20-30K for most (U)LIRGs

excitation factor of CI10 is stable

excitation factor of Cl21 is sensitive with temperature



Future work

- other kind of galaxies

- Cl distribution vs CO distribution



Summary

- The Cl luminosities have a good correlation with CO
luminosities

- The CIl lines can be used as total molecular tracer at
least in (U)LIRGs

- We give two Cl conversation factors: a_Cl110=7.9,
a Cl21=33.9. The a CI(1-0) is a better factor

- The intensity ratio R depend well on f60/f100 color,
while the Lci(2-1)/Leo(1-0) depend weakly on color



Thank you !



