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o Mrk501 is a bright and close (z = 0.0034) blazar variable from e [ractional variability [, () has two-bump shape, with peaks in o The strongest variations Wwete found in "feV angl X—rays. The TeV

radio to TeV. It was first observed in TeV by Whipple IACT [7]. Swift/XRT 2-10keV X-rays and TeVs with Fyq, of 0.55 and 1.08. and X-ray fluxes measured simultaneously (within 24 hours) are

| o | correlated as well as the X-ray and gamma-ray spectral breaks,

e Mrk501 SED is well described by one-zone SSC leptonic model e [eV and X—rays are strongly correolated without significant time as expected by SSC models. The lag between the TeV and X-ray
5], but during flares two-zone model is needed to explain all the lag, combined lag between the two is (0.3 £ 0.4) days. variations could be estimated as < 0.4 days (1o).

features [1]. Hadronic models are also considered {9] e Relation between the X-ray and 7-ray spectral breaks indicates e Long-term radio variability can be reproduced by a convolution of

o We use long-term (5.5 years) and unbiased TeV light curve obtained that the cut-off energies of both spectral components are related. the GeV light curve with a fast-rise-slow-decay response profile.
by FACT, a 3.8m IACT located at La Palma, Canary Islands [2] o GeVis correlated with Swift/XRT (0.3-2keV) and not with harder e The characteristic time interval between TeV flares is compara-
e The multi-wavelength light curves for eight instruments span from X-rays. Correlation between TeV and GeV was not found. ble with the expectation if these flares are trigeered by a Lense-
December 14, 2012 to April 18, 2018 (from MJD 56275 to 58220). e Using Bayesian Block algorithm we identified 37 TeV flares, all Thirring precession ot the accretion disk around the SMBH.
300 —2213 _ 2014 _ 2015 2016 2017 . flares are coincident with flares or mild flare activity in X-rays.
-E | { FACT (Eys ~ 700 GeV)
£ 200 i * b e The time delays distribution between TeV flares peaks between 5 References
x < D . . . .
£ 8100 :’j ; ‘g’!;éi s L * ’ + and 25 days, which is compatible with Lense-Thirring precession
o of vhdwE  Aw i AP, s APwmidal  Bmd mel cies of inclined accretion disk [3] for a SMBH of 0.9 — 3.4 x 10° M, [4]. 1] M. L. Ahnen et al. “Multiband variability studies and novel broadband SED modeling of Mrk
— | ] | | 501 in 2009”. In: 603, A31 (2017), A31.
il | t Fermi (1-300GeV) 7d 2] H. Anderhub et al. “Design and operation of FACT - the first G-APD Cherenkov telescope”. In:
; ”g * * ' Correlations at longer Waveleﬂgths Journal of Instrumentation 8, PO6008 (2013), POG00S.
2 -E_ 2 Ihd Iwﬂhlwm Iﬂh&] ml}h | H*H | H, 3] J. M. Bardeen and J. A. Petterson. “The Lense-Thirring Effect and Accretion Disks around Kerr
T “i"",“ |" H“H” “le t H 'H Hil,pq{H ﬂlllﬂ"’,] I'hHhLH',,*M'hL Pd}“ + Black Holes”. In: 195 (1975), p. L65.
= ® StI‘ODg and wide correlation found between GeV and v‘baﬂd, GeV [4] Aaron J. Barth, Luis C. Ho, and Wallace L. W. Sargent. “Stellar Velocity Dispersion and Black
= 2f * SWift,BAT';15_50kev) and radio (Ol”lly atter MJD 56800) Hole Mass in the Blazar Markarian 501”. In: The Astrophysical Journal 566.1 (2002), pp. L13—-
X L16.
Q.
x5 1 | | e Radio light curve can be obtained from GeV variability by convolv- 5] B. Bartoli et al. “Long-term Monitoring of Mrk 501 for its Very High Energy v Emission and a
=3 ﬂ ‘l\ ol LEL bl ng with fast-rise-slow-decay profile: ¢4 = 126.6 and tge14y = 217 Flare in 2011 October”. In: 758.1, 2 (2012), p. 2.
",; 0 | ,. o ll . ﬁi n‘ , M 2 l',‘ days. Coodness of fit of the obtained synthetic hght curve USil’lg [6](25\(1)45361[)}1;61483?232%& Team. “The Swift y-ray burst mission”. In: New Astronomy Reviews 48
= ! 2
6 P SWIf/XRT (2-10keV) best-fit proﬁle 15X / V= 222/ I8, 7] J. Quinn et al. “Detection of Gamma Rays with E &gt; 300 GeV from Markarian 5017. In: 456
X'g 4l 2013 2014 2015 2016 2017 <1996)7 p- L83
2 § N | | | | | ' ' 8] J. L. Richards et al. “Blazars in the Fermi Era: The OVRO 40 m Telescope Monitoring Program”.
S 2 'Ik > 2 . N In: 194, 29 (2011), p. 29.
ol h H“'Wi b ‘lﬂlﬂlb § i o E ’ h | | I ’ || H | | 9 PR S SS— 9] S. Sahu et al. “The VHE SED modelling of Markarian 501 in 2009”. In: 492.2 (2020), pp. 2261-
4r . {  Swift/lUVOT UM2 g. S 2 IHI | II |I|M III | || ”“ | h hl | |‘| | | 2267,
! AR = HI | }I | | | *{ }k{ i | [Ih I h | : HH : I I [I [10]  P.S. Smith et al. “Coordinated Fermi/Optical Monitoring of Blazars and the Great 2009 Septem-
x237 "ﬁ“’ N‘ v et 'H, L} i Aw ] £ = bRt by *H#* S UL ber Gamma-ray Flare of 3C 454.3". In: arXiv e-prints (2009).
VL wiwded g M -
— | ‘ftw ’ ¢ :
© 1.2 boY
. . . . . . . . ! by :
ol L — N o FLAL R Acknowledgements
() H'} ¢
+ | ; £z M y 0 1 "
(5 0011 NERETRI ‘H‘}u . S0l " - |
2 £ o010 e “ "o f,f l,’ | YT | | \ | .. FACT Collaboration list and acknowledgements can be found in PoS(ICRC2019)1177
F ‘; ‘*’ v f i | tiyl ;’i l f II’ ,** 0.9 or in https://fact-project.org/collaboration /icrc2019_acknowledgements.html.
0.009 | o | ” This research has made use of public data from the OVRO 40-m radio telescope [8],
1.4} { OVRO (15GHz) (jD,_' - }f H M * ) ﬁ* i 4 H # | Hw - # ““ the Bok Telescope on Kitt Peak and the 1.54 m Kuiper Telescope on Mt. Bigelow
=31.1 { N * * *“ *ﬂ P 110], Fermi LAT [10] and Swift |6]
X L1.2r |‘ﬂ} vlh’? *#u*fm ?i*"'p*’ i *‘w : Liae “mﬂ“ §~ *i H M”t t i*:# } *,]“ ‘1”'* ‘ ) .
ol ke L T AR al b Wty > 1.0°f R i T
o -h* H*h' n*l“t **ﬁ" ? { ¥ ¢ :’{:' ; ,'}‘{* “h“ ‘* :, @) *i lh
, , , , , , ! 0.9 56500 56750 57000 57250 57500 57750 58000
56500 56750 57000 57250 57500 57750 58000 MJD [days]

MJD [days]
Fig. 3: Synthetic radio light curve (top) derived from Fermi LAT light curve and OVRO 15 GHz
Fig. 1: Long-term light curves of Mrk501. Top to bottom: FACT (Ep, ~700GeV), Fermi

radio light curve (bottom). Best-fit response profile on grey-highlighted time range (top right).
1-300 GeV, Swift /BAT 15-50keV, Swift/XRT 2-10keV, Swift/UVOT, V-band and 15 GHz OVRO.



