
BASS-XXIII: a new mid-infrared diagnostic for absorption in AGN
Pfeifle, R.; Ricci, C.; Boorman, P.; Stalevski, M.; Asmus, D.; Trakhtenbrot, B.; ... ; Harrison, F.

Citation
Pfeifle, R., Ricci, C., Boorman, P., Stalevski, M., Asmus, D., Trakhtenbrot, B., … Harrison, F.
(2023). BASS-XXIII: a new mid-infrared diagnostic for absorption in AGN. Bulletin Of The
American Astronomical Society, 254.04. Retrieved from https://hdl.handle.net/1887/3718880
 
Version: Publisher's Version
License: Creative Commons CC BY 4.0 license
Downloaded from: https://hdl.handle.net/1887/3718880
 
Note: To cite this publication please use the final published version (if applicable).

https://creativecommons.org/licenses/by/4.0/
https://hdl.handle.net/1887/3718880


Bulletin of the AAS • Vol. 55, Issue 2 (AAS241 Abstracts)

BASS-XXIII: A New Mid-
Infrared Diagnostic for
Absorption in AGN
Ryan Pfei�e1 Claudio Ricci2 Peter Boorman3 Marko Stalevski4

Daniel Asmus5 Benny Trakhtenbrot6 Michael Koss7 Daniel Stern8

Federica Ricci9 Shobita Satyapal10 Kohei Ichikawa11 David Rosario12

Turgay Caglar13 Ezequiel Treister9 Meredith Powell14 Kyuseok Oh15

C. Urry16 Fiona Harrison3

1NASA Goddard Space Flight Center, 2Universidad Diego Portales,
3California Institute of Technology, 4Universiteit Gent, 5University of Southampton,
6Tel Aviv University, 7Eureka Scienti�c, Inc., 8Jet Propulsion Laboratory,
9Ponti�cia Universidad Catolica de Chile, 10George Mason University, 11Tohoku University,
12Newcastle University, 13Leiden Observatory, 14Stanford University,
15Korea Astronomy and Space Science Institute, 16Yale University

Published on: Jan 31, 2023

URL: https://baas.aas.org/pub/2023n2i254p04

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

https://baas.aas.org/pub/2023n2i254p04
https://creativecommons.org/licenses/by/4.0/


Bulletin of the AAS • Vol. 55, Issue 2 (AAS241 Abstracts) BASS-XXIII: A New Mid-Infrared Diagnostic for Absorption in AGN

2

In this study, we use the Swift/BAT AGN sample, which has received extensive multiwavelength follow-up 

analysis as a result of the BAT AGN Spectroscopic Survey (BASS), to develop a diagnostic for nuclear 

obscuration by examining the relationship between the line-of-sight column densities (NH), the 2-10 keV-to-

12μm luminosity ratio, and WISE mid-infrared colors. We demonstrate that heavily obscured AGNs tend to 

exhibit both preferentially “redder” mid-infrared colors and lower values of L2-10 keV, Obs./L12μm than less 

obscured AGNs, and we derive expressions relating NH to the L2-10 keV, Obs./L12μm and L22μm/L4.6μm 

luminosity ratios as well as develop diagnostic criteria using these ratios. Our diagnostic regions yield samples 

that are ≥80% complete and ≥60% pure for AGNs with log(NH/cm-2)≥24, as well as ≥85% pure for AGNs with 

log(NH/cm-2)≥23.5. We find that these diagnostics cannot be used to differentiate between optically star 

forming galaxies and active galaxies. Further, mid-IR contributions from host galaxies that dominate the 

observed 12μm emission can lead to larger apparent X-ray deficits and redder mid-IR colors than the AGNs 

would intrinsically exhibit, though this effect helps to better separate less obscured and more obscured AGNs. 

Finally, we test our diagnostics on two catalogs of AGNs and infrared galaxies, including the XNN-Newton 

XXL-N field, and we identify several known Compton-thick AGNs as well as a handful of candidate heavily 

obscured AGNs based upon our proposed obscuration diagnostics.


