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CO in High-z Galaxies Resolution Effects

* While 1, is a powerful diagnostic for the presence of a multi-phase molecular ISM, more detailed characteriza-
tions of the gas physical conditions require full radiative transfer modeling (e.g., using the Large Velocity Gradient
(LVG) approximation; Ward et al. 2003; Weif et al. 2007).

* In order to be confident about radiative transfer results, we must be certain that the different CO lines are being
emitted from the same gas clouds, which may not be the case in complicated sources like major mergers.

* Many studies of high-z sources also utilize the magnification provided by a gravitational lens; differential lensing
(the variation in magnification factors across an extended source) could affect observed line ratios.

SMGs, and are well-described by a single-phase molecular ISM (Riechers et al. 2011). * Since low spatial and spectroscopic resolution observations can hide complicated source structures, interferometric

* These results highlight the need for CO spectral line energy distributions (CO SLEDs) to be com- mapping of the CO SLEDs at high resolution is necessary if we are to determine the gas conditions that accompany
plete down to the lowest-/ transition (using instruments like the Zpectrometer; Harris et al. 2007) if we the large star formation rates seen in high-z galaxies.
wish to determine high-z galaxies’ star formation potential and their likely z~0 descendents.

* Observations of CO rotational lines can be used to determine the physical conditions of the mo-
lecular gas that fuels star formation.

* Recent CO observations show that submillimeter galaxies (SMGs) have a common CO(3-2)/
CO(1-0) line ratio of r, ;=0.6 (in brightness temperature units; e.g., Swinbank et al. 2010; Harris et al.
2010; Ivison et al. 2011; Danielson et al. 2011) indicating the presence of multi-phase molecular gas,
including a substantial cold gas reservoir.

* Quasar host galaxies have r__ closer to unity, indicating they lack the cold molecular gas seen in
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