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The analysis methods: LSP and WWZ, were validated through periodic light
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the nnermost zone of the comple sructure of AGN, i possible prosence e — e curve simulations, while with red noise simulations we verified the goodness
of binary system of supermassive black holes [1], or it could shed light on the . 10-4] 140 of FAP as a significance estimation meth.od.. , o ,
origin of gamma-rays emission. 10 4 N Among the 1525 sources In the LCR, a significant periodicity was found in 25
The work analyses 1525 sources, whose 14 years light curves come from the 10-2 10 1 blazgrs: 15.5.F|at Spectrum Radio Quasars (fsrq) and. 10 BL—LaC.ObJe(;tS (pll).
Fermi LAT Repository! (LCR), making use of Lomb-Scargle Periodogram (LSP) g ' ’ . . Lo 5 107 100 We |de.nt|f|ed a g.olden sample of 6 sources with very high significance,
[2][3] and wavelet weighted Z transform (WWZ) [4]. §10_3_ ___________________________________ S —— _— 3 " shown in the tablg, three of these sour.ces.W|th light curves, local and global
All the available possibilities for the light curves in the LCR, such as different N < spectrum and periodogram are shown in Figure 6.

temporal samplings and the use of photon flux and energy flux, are taken 104 10 o 00

into account in order to ensure more reliable results. 40 ws  S50716+71, LC photon flux, weekly 28 07267, WIWZ & 5P photen LR WESLY oo o @
We found out high significance periodicity in less than 1% of the sources 107 o 14-1073 | 10-10 - 8 | ) J —_—
considered, and in few other sources hints of possible periodicity. % | 77 Expected | | | \

Our results are compliant with the findings of recent literature [5][6] focused 10750 10%  20%  30% U 40%  50%  60% 10° 0% 20% 40% UL 60% 80% - | { W} I’ N | l: S

on searches of periodic modulation in AGNSs.
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For a simpler rapresentation of the significance we associate Figure 4 is the summary graph of the analysis of the entire 551044471, Léﬂ:hoton flux, daily S5 1044471, WWZ &SP photon flux, daily (<)> -
the FAP with number of o. catalog, we identified a sample of 25 sources, in the green o | | ; e
A | . With preliminary analysis performed on red noise  box, with: significance above 3.50, Normalized Root-Mean- o H} |
Nna ySIS simulations we made some assumptions about the light  Square Deviation (NRMSD) <3% and periodicity found with Sos o
The first method used is the LSP, in addition to the changes introduced by curves and the data types. When the UpperLimit (UL) more than 2 data types. In Figure 5, the best example of £ ﬂ -
Scargle [2] for the classical periodogram, we included some practical percentage exceeds the 40% the significance increases  periodicity in blazar: PG 1553+113 with a period of 2.2 yr, 3 | :
consideration of Vanderplas [3] related to significance and uncertainty. The above the expected value in the case of red noise, Figure 2;  monthly light curve of energy flux, on the left the wavelet ST | L MM N [
second method used is a wavelet transform for discrete and uneven spaced for LCR sources we can see the same effect, Figure 3. local spectrum and on the right the global spectrum in black B e L B S e

time series [4], this one allows the study of temporal evolution of periodicity. and the LSP in blue. wr B21215+30, LC photon flux, monthly B2 1215+30, WWZ & LSP, photon flux, montBly  zmiee,
These methods were validated through periodic light curve simulations.

Neither method allows finding uncertainty, because it is proportional to
period, or direct significance of the periodicity found. For this reason, we use
the False Alarm Probability (FAP): the probability that data consisting in pure
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The most reliable method for the FAP is Bootstrap, based on randomization Data types results for the best sources = 2] W o :
of the time series, but it has a high computational cost. The Naive method 6 fr;’ e T L
. : . 4 G 2.0 | T —————
underestlmates the FAP. .In the analysis of thg entire cataolog,.we chose Bal.ue.v 7 S Source Name RA 12000 Dec 12000 Type BestT (yr)  No
method, in that overestimates the FAP, as it is shown in Figure 1, and it is = } e ————————————————
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