
PG 1553+113: the case for a super-massive black hole binary
Penil, P.; Adhikari, S.; Westernacher-Schneider, J.R.; Ajello, M.; Dominguez, A.; Buson, S.

Citation
Penil, P., Adhikari, S., Westernacher-Schneider, J. R., Ajello, M., Dominguez, A., & Buson, S.
(2023). PG 1553+113: the case for a super-massive black hole binary. Aas/high Energy
Astrophysics Division, 106A.06. Retrieved from https://hdl.handle.net/1887/3719322
 
Version: Publisher's Version
License: Creative Commons CC BY 4.0 license
Downloaded from: https://hdl.handle.net/1887/3719322
 
Note: To cite this publication please use the final published version (if applicable).

https://creativecommons.org/licenses/by/4.0/
https://hdl.handle.net/1887/3719322


Bulletin of the AAS • Vol. 55, Issue 4 (HEAD20 Abstracts)

PG 1553+113: the case for a
super-massive black hole
binary
Pablo Penil1 Sagar Adhikari1 Ryan Westernacher-Schneider2

Marco Ajello1 Alberto Dominguez3 Sara Buson4

1Clemson University, 2Universiteit Leiden, 3Universidad Complutense, 4UNIVERSITAT WURZBURG

Published on: Jul 01, 2023

URL: https://baas.aas.org/pub/2023n4i106ap06

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

https://baas.aas.org/pub/2023n4i106ap06
https://creativecommons.org/licenses/by/4.0/


Bulletin of the AAS • Vol. 55, Issue 4 (HEAD20 Abstracts) PG 1553+113: the case for a super-massive black hole binary

2

PG 1553+113 is a blazar exhibiting significant evidence of a 2.2-year periodic emission detected from radio to 

gamma rays. Here we present the first evidence of longer, 21-year periodic variability in the >100-year optical 

lightcurve provided by the DASH database. The 10-to-1 relationship between these two periodicities is 

tantalizingly consistent with the two dominant periodicities reported in recent simulations of supermassive 

binaries embedded in a thin disk. In that setting, the 2.2-year period comes from the binary orbit, and the 21-

year period comes from the orbit of an overdensity in the circumbinary disk called a “lump.” This finding 

provides strong evidence that a binary of super-massive black holes resides at the core of PG 1553+113. We 

will also discuss physical constraints that can be placed on the putative binary.


