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PG 1553+113: introduction

❑  PG 1553+113 is an optically-selected BL Lac object in  Palomar-Green 
Bright Quasar Catalog.  

❑ First citations of this blazar dates back to mid '80s (source seen by IRAS 
Neugebauer et al. 1986, ApJ 308, 815).  

❑ BL Lac object classification (featureless optical spectrum, Miller & Green 1983) 

❑ The X-ray counterpart is discovered by the Einstein Observatory (1ES catalog, 
Einstein satellite, 1981 March with count rate 1.27 cts/s), putting it among the 
brightest BL Lac objects in the X-ray band. 

❑ Host galaxy remains unresolved and  optical observations of the spectrum no 
reveal any spectral features ➔ Limits to the PG 1553+113 redshift value based on 
indirect measurements Recent/best estimation of the limits constrain the redshift 
between 0.395 < z < 0.62 (Danforth et al 2010 and Aliu et al. 2015) 
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❑ VHE (E>100GeV) gamma-ray emission 
discovered independently by H.E.S.S. 
(Aharonian+ 2006), and by MAGIC 
(Albert+ 2007; Aleksic+ 2012).  

❑Fermi LAT 4FGL catalog (4FGL 
1555.7+1111): power-law, hard spectral 
photon index (1.68) and F(E>100MeV) 
=(4.5X10^-8 ph cm^-2 s^-1). Variable 
source.  

❑Many spectral/SED studies—> HBL 
blazar with dominant non-thermal emission 
in-jet  
❑Period modulation discovered in 7 yr of 
Fermi-LAT data with a T~2.2yr 
(Ackermann+ 2015, ApJ) 

PG 1553+113: in gamma rays
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PG 1553+113: 
Fermi-LAT gamma-ray light curves

❑ Fermi LAT gamma-ray flux 
(E>100MeV and E>1GeV) light curves of 
PG 1553+113  based on Pass 8 dataset 
up to November 2023, produced in 
regular time bins of 45-day 

❑ A long-term oscillating trend is 
visually evident from these LAT 
gamma-ray light curves. —> 
periodicity in 7.5 cycles   

❑ Modulation of the light curve is 
visually identified ➔we confirmed 
the  period peaks

Flux (E>100MeV) - 45 days time bin 

Flux (E>1GeV) - 45 days time bin 

Flux (E>100MeV) - 20 days time bin 
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PG1553+113: 
Precursor and main phase

:
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PG1553+113:  
Multifrequency LCs
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PG 1553+113:  
Period coherency
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PG 1553+113: 
 Significance estimation 
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PG1553+113: 
Periodicity  studies
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PG 1553+113: 
 Cross correlation with radio LC 
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Possibile interpretation

Keplerian periodic orbital modulation of the accretion rate 
onto the primary SMBH induced by the companion —> 
recurrent fueling of the primary SMBH accretion disk and 
the activity of its relativistic jet. 

Periodic interpretation for PG 1553+113 is compliant with 
the new detection of low frequency GW with EPTA—> 
Following Holgado et al 2018, if we consider it the only 
one with a confirmed periodic modulation, it is consistent 
with 10^-3 percentage expected of SMBH-binary in BL 
Lacs in the Fermi-LAT catalog. 

Perturbation by inclined orbit star-like objects 


