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~ermi was launched on June 2008

* 3 natural Product 01[ such a mission 1s a large clatabase'

 of almost uninterrul:)tecl HE observations.

1

Periodicities studies are then Possible, at least for thé;{

Drlghtest and Persxstent sources.

_' NQ surl:)rlse then that claims for (hmt omc) Perlocllotles

have been rePortecl for several blazars.




_ ‘PériOClici’tg in blazars. If true...

- | it might !Z)C auc to SHBDHH sgstems (e.g. Letto & Valtonen-- : -
| 1996; Graham et al. 2015); ' | _ ]
e or to instabilities in the relativistic Je‘c or in the €

2 accretion CllS‘( (e gCamenzch & Krockenberger 1992 Marsc
"~ 2014; Raseri et al. 2017).

‘ Not here to discuss the Plausib’litg of these icléas . .
96‘5 they are mtrlgumg and Worth some

consderatlon




F The SBmPIC oacanalgsecl blazars

o 9 objec’ts chosen because Possible Perioclicities in their

Fermi llght-curves have been rel:)ortecﬂ (with VariousleVé:I

7 . O‘F COﬂﬁClCﬂCC) in thé litCl”ath’C (e.g. Ackermann et al. 2015; Prokhorov : e
& Moraghan 2017; Sandrinelli 2014, 2016a,b, 2017, 2018; Tavani et al. 2018; Zhang et al. .

2014 Zhang etal. 2017);

o PGI553+I13, PKS2155-304, BL Lac, PKSO301-243,
B 110128, 0716+714, PKS0805-077, PK505§7~§O4 and
| PRS2052-474

Tlms IS, clearlg, a highlg biased samplc.. _—
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‘.' Time series analgsis IS uncloubtec”g a very complex field. The

availabi lltg of reliable and casy to use software tools mlglﬁt tencl to
| h idden the real troubles.

o Afewitems, with no claim of completeness. 5
our theorems strlctlg hold for mﬁmte statlonarg, time-series;

i noise 15 structured (correlatecl recl etc.) it must be Properlg

‘ITIOCJC”CCJ :

red-noise can mimic non~l:>er51stent Per:o&:cal behaviours (eg
Quinn & Hannan 2001; Rao 2016) ;

° nC samplmg IS uneven a |arge number of aclclxtlonal factors have to l:)
consnderecl (e - Vauglﬁan 20012 N el al. ?_OD Ke”9 et al. 20}
\(a_h_deljl?las QO TZaate ) |




l:erm i- tem'l:)oral anal 951’5

. Regular samphng (aFter rebmnmg)
; o analgsls can bc—: Carrled out at the T:ourler Frequenc:es

POWCFS FOT'IT] an orthonorma space;

e We chose curves with 50 cﬂag binning.

4 ] PDS e ﬁt assummg a Power~|aw shape for the noise WIth a
Prol:)er (Whlttle) likelihood and Leahg normallsatlon (Leahy et al. 1937_}

Barret & Vaughan 2O Guxdorz: et al. 2016).

SPL(f):N f' o +B

N —1 /. p)
~2InL = UZIS—{-FIHSJ'-F (; — l)lnl,~+c(v)l :
=1 " S




~ Fermi temporal analgsis (cont’d)

. Fu”g Bayesian analgsis:

0 chregs prior for normalisation, strictly positivity for the
‘ slope and white noise in a Gaussian distribution centred on

the expectecl value of 2 (e g Guidorzi 2011, 2016) ;

- dls’mbutlon derived bﬂ atfine- m\/arlant Hamlltoman MCMC

mtegratlon ( emcee’ ”:)rarg)

'PDS bt c]uahtg evaluated bg Posterlor Predlcti\/e assessme
| f.-(Gelman e’cal 1996) | |




F‘erm: temporal analgsls (Cont’cb

. Global sgmﬁcance curves are derived bﬂ the CllStr'lbUthﬂ cnc the -
“test” statistics R = 2P/S , where P are the Slmulatecl PDS andS |
IS thé bCStﬂqt PDS (Vaughan 2010);

E . The trial factor, i.e. the number of mdepenc‘ent analgsecl»..?

grequencic;s, is intrinsical Yy included in the analgsls

The Proceclure has been clcvelopecl mainlg bg \/aughan 20105
Gudorzx 2011; Vaughan 2012 Barret & \/auglﬂan 201Z; Gu:clorZI e;"
al. 2016. - | '







© PKS0301-243

data
fit
95%
99.7%

4C+01.28

10-3
Frequency (day™1)

PKS0805-077

10-3 1072
Frequency (day™1!)
PKS0537-304

— fit
— 95%

10-3 1072
Frequency (day™?)

PG1553+113

— 99.7%
103 102

Frequency (day1!)
PKS2052-474

\

data
fit
95%
99.7%

1073 1072
Frequency (day~1!)

PGKS2155-304

fit
95%
99.7%

10-3 1072
Frequency (day~1!)

— data
— fit
— 95%
— 99.7%

10-3
Frequency (day™)

103

Frequency (day™)

AT s

fit
95%
99.7%

10-3
Frequency (day™1!)




Caveats and considerations

L . Le‘t’s ma|<e the whole matter simple: a” the analgsecl -~

power sPectra are consistent asjust due to noise!

e In several cases rel:)ortecl in literature, onlg “hint of2
Perlocllatles Zlie mentlonecl NoO surPrlse nothmg V@y |

mcanmg?ul 1S ‘FOUﬂCl

- ‘L_e_t.’s flot Forget, anyway, that with |ong~

4 (q-u‘asia-) Pericclicities, the total duration OF -thé Fermi




e Yet, for PKS0537-441 and PKS2155-304 (aﬂc*-”i

’9615§§+H§) it is still true that some interest is raisec

39_ the s:multaneous presence of low~s:gm‘r‘1cance‘:pf
EOFPOs in multiple bands.

~.y A more teclqmcal Pomt el e analgs:s lclentncxes-
smusomlal Possnble Perlocllotles Analgses not
assummg a sPeaﬁc Functlonal Form (eg glofs

Parametrlc) are Possnble thh Pros ancl cons.
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