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Introduction

Blazars: variability in the overall electromagnetic
spectrum:
o Different timescales:
m Long-term variations
m Short variations

Pattern — Periodicity
Astrophysical nature: single or a binary SMBH

Find a sample with y-ray periodic-emission
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Penil et al. 2020



: o,
Previous Results «P

Time (Years)

11 High-significance candidates im - G%Jozi'im a 2.0'16oﬁgma..LC_ il
(240) ’% T Upper-Limits

o 9 New detections geo-  PRELIMINARY ’ |
13 Low-significance candidates ézo | ||h ”h *HWHH H” !
(>2.50) g HHIIHHHH{ H L} el hI IH IHlHH i+H*+‘Hhi { JH*{

O 9 NeW deteCtionS 55000 55500 56000Tlme ?Isuég)o 57000 57500 58000

Time (Years)

6 objects previously reported in the s 2070 ” 20?3(;1?7 204 e
literature: T Upper-Limits

80r

o 5 with the same period 3 ||
o S50716+ 714 (2.9 yr) R, ey
_ é ol ++ t h { { |
False-positive detection rate: 1 detection ,+++++*J*++ ++++++* ++*++*++I+I *+J+“*+++ " w+*+++*q++ ++”wam+

55000 55500 56000 56500 57000 57500 58000
Time (M)JD)



New Periodicity Study

e 24 periodicity candidates from previous work Peiiil et al., 2020

e Light curves:
o Telescope time: August 2008-December 2020
o Extended with 3 extra years — total of 12 years

e Data reduction:
o Flux integrated 2100 MeV (Reduction of upper-limits)
o 28-days binning



Full Width Half Maximum (FWHM)

ARIMA/ARFIMA analysis

o Robust against stochastic noise

(Feigelson et al., 2018)

Power Spectral Index (8):

o Power Spectrum Response method

(Uttley et al. 2002)

Flux Distribution:
o Log-Normal & Normal
o Shapiro-Wilk Test & MLE
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Results: 6 Blazars = So (local) periodicity detection "5
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Results

e Genuine periodicity: larger number of cycles, increase the significance
(Vaughan, et al. 2015)
o 14 blazars increase their significance
o 4 blazars same significance
o 6 blazars decrease their significance

e Power Spectral Index:
o [3=[0.9-1.5]
o Jet modulations are likely coupled to the disk modulations
(e.g, Abdo, et al. 2010)

e Flux Distribution:
o Log-normal distribution
o Fluctuations in the accretion disk to produce an aggregate multiplicative
effect transmitted to the jet (e.g., Shah, et al., 2018)



Global Significance

Local Significance (pipeline techniques)
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Statistical Corrections

e Calibrated the significance of the methods:
o Calculate the number of Xe detections with artificial LCs
o LCs with same PSD and PDF (Emmanoulopoulos, D., et al. 2013)
m Ao =[8%-15%]
o LCs based on a power-law [5-4, 3, f+A] (Timmer and Koenig, 1995)
B Ao =[9%-25%)]

e Evaluation of the method'’s detection against the noise:
o Sinusoidal signal:
m Different periods [1.5-4.5] yrs
o Contaminated with noise :
m Wwhite, pink, red
o Methods more robust against pink\red noise: detection in [25%-65%)]
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Conclusions & Future Work

e \We confirm the evidence of periodicity in 18 blazars:
o We find 6 blazars with periodicity detected with 3.5¢ (global significance)

e Future Work:
o Multiwavelength and cross-correlation study of the 24 blazars
o New periodicity analysis of all blazars in 4FGL catalogue: ~3000 blazars

12



