Universiteit

4 Leiden
The Netherlands

Revealing the drivers of CO-to-H2 conversion factor variation and its

impact on star formation efficiency across nearby galaxies
Teng, Y.-H.; Sandstrom, K.; Sun, J.; Leroy, A.; Bolatto, A.; Chiang, I.-D.; ... ; Phangs Team

Citation

Teng, Y. -H., Sandstrom, K., Sun, J., Leroy, A., Bolatto, A., Chiang, I. -D., ... Israel, F. P. (2024).
Revealing the drivers of CO-to-H2 conversion factor variation and its impact on star formation
efficiency across nearby galaxies. Bulletin Of The American Astronomical Society. Retrieved
from https://hdl.handle.net/1887/4245760

Version: Publisher's Version
License: Creative Commons CC BY 4.0 license
Downloaded from: https://hdl.handle.net/1887/4245760

Note: To cite this publication please use the final published version (if applicable).


https://creativecommons.org/licenses/by/4.0/
https://hdl.handle.net/1887/4245760

Bulletin of the AAS ¢ Vol. 56, Issue 2 (AAS243 Abstracts)

Revealing the Drivers of
CO-to-HzConversion
Factor Variation and its
Impact on Star Formation
Efficiency across Nearby
Galaxies

Yu-Hsuan Teng! Karin Sandstrom! Jiayi Sun2 Adam Leroy3
Alberto Bolatto* I-Da Chiang! Munan Gong® Antonio Usero®
Daizhong Liu® Eva Schinnerer’ Frank Israel® PHANGS Team

luniversity of California, San Diego, 2Princeton University, 30Ohio State University,
4University of Maryland, College Park, >Max-Planck-Institut Fiir Extraterrestrische Physik,
60bservatorio Astronomico Nacional (IGN), ’MPIA, 8Leiden Observatory

Published on: Feb 07,2024
URL: https://baas.aas.org/pub/2024n2i252p04

License: Creative Commons Attribution 4.0 International License (CC-BY 4.0)



https://baas.aas.org/pub/2024n2i252p04
https://creativecommons.org/licenses/by/4.0/

Bulletin of the AAS < Vol. 56, Issue 2 (AAS243 Abstracts) Revealing the Drivers of CO-to-H2 Conversion Factor Variation and
its Impact on Star Formation Efficiency across Nearby Galaxies

Star formation in galaxies is governed by the amount of molecular gas and the efficiency that gas is converted
into stars. However, assessing the amount of molecular gas relies on the CO-to-Hy conversion factor (acq),
which is known to vary with molecular gas conditions like density, temperature, and dynamical state — the
same conditions that also alter star formation efficiency. The variation of ag(, particularly in galaxy centers

where aco can drop by nearly an order of magnitude, thus causes major uncertainties in current molecular gas

and star formation efficiency measurements. Using ALMA observations of multiple 12CO, 13CO, and C!80
lines in several barred galaxy centers, we found that a¢q is primarily driven by CO opacity changes and
therefore shows strong correlations with observables like velocity dispersion and 12C0O/*3CO line ratio (Teng
et al. 2022, 2023). Motivated by these results, we have constructed a new acq prescription which accounts for
emissivity effects in galaxy centers and verified it on a set of barred and non-barred galaxies with measured
aco values from dust (Teng et al., to be submitted). Applying our new prescription to 65 galaxies from the
PHANGS-ALMA survey, we found an overall 3x higher star formation efficiency in barred galaxy centers than
in non-barred centers, and such a trend is obscured when using a MW ac( or other existing prescriptions. Our
results suggest that the high star formation rate observed in barred centers is not simply due to an increased
amount of molecular gas but also an enhanced star formation efficiency compared to non-barred centers or disk

regions.



