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high-peaked BL Lac at z=0.03
a famous TeV emitter
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Extreme X-ray flaring
activity in 2014

4 XRT (0.3-10 keV)

Ou’rs’randing X-ray " | Feb 2005
activity during one of
our MWL campaigns,
in July 2014.

Largest X-ray flux
detected by Neil
Gehrels Swift-XRT in
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13 years of operation. D




Extreme X-ray flaring
activity in 2014

20.0 . ‘
Feb 2005 s May 2018
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MWL flux evolution during
the 2014 flare

Metsahovi
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correlations

VHE: VHE:
0.15-1 TeV E>1 TeV

X-rays: 0.73 (2.80) 0.59(2.00)
i ad| O-3-2 keV  DCF=0.7+/-0.2 DCF=0.6+/-0.2

-
I
v

~~
i
=
¥
&

T
S
.
g
=
N
4
A
!
x
-
N
:

4 XAT0.32 keV
# XAT 2-10 keV

X-rays: 0.85 (3.70) 0.81(3.40)
2-10 keV  DCF=0.8+/-0.2 DCF=0.8+/-0.2

N phem=2 5!

# Hint of correlation between
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Fractional variability Mrk 501

UvOT W2

Metsahovi Preliminary
UVOT M2 +
XRT 0.3-2 keV

Variability quantified

XRT 2-10 keV Fol lowing
MAGIC (150 GeV-1 TeV) +

MAGIC (>1 TeV) prescription from
EACT (>0.75 TeV)
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MWL SED overview

5| Preliminary

< 4
S LR o B Ly

L U 2
Ve

—
T

un
™

I

=

(&)

=71}

-

<B)
[
QO
uwl
¥y

e

— e

Flare July 2014

lol].S 1(;20 1622 1624 1(;26 1028
1 [HZ]




MWL SED overview

Preliminary 97 Apr 16

98 Apr 29
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Tavecchio et al. (2001)
X-ray flux comparable ApJ 554, 725

TeV more variable in 1997
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Radio-optical correlation

o Lindfors et al. 2016 found a 2¢
correlation hint between radio

and optical from longterm light *l MID 56859.97 Preliminary
curves. It suggests that at |

least ~20% of the optical flux g ’
would originate from common i
radio-optical component.

® An extra large SSC component
could explain the radio-optical
emission.

e The jet from Mrk 501 is
structured as revealed in radio
wavelengths (Giroletti et al.
2004, 2008, Kojama et al. 2016).
Therefore, this model might be
too simple.
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Synchrotron Self-Compton model

MJD 56854.91

-

<
ot
o

lcn
C\ll
3
o
£v
2 10
)
Ll
(Vp)]

1618 1626 ‘ 1622 1624 lolzs 1028
v [Hz]




0n
C\ll
=
Q
20
o
L
[—
O
L
g

-
'

Pt

[

MJD 56855.91

lollﬁ

1618 1650 |

v [Hz]

1622

1624

10126

1028




0n
C\ll
=
Q
20
o
L
[—
O
L
g

-
'

Pt

[

MJD 56856.91

'
£

/.

lollﬁ

1618 1620

v [Hz]

1622

1624




0n
C\ll
=
Q
20
o
L
[—
O
L
g

-
'

Pt

[

MJD 56858.98

/s
,
]

lollﬁ

1618 1620

v [Hz]

1622

1624

10126

1028




MJD 56859.97
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MJD 56863.0
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MJD 56865.0
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MJD 56866.0
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MJD 56867.0
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MJD 56868.01
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SSC parameters

3 MID Vb nl n2
ymin = 10
ymax=3x10° 5685491 2.0
e 4 =3 5685591 2.0
density=2.1x10 " cm 5685691 8.5

R= 2.7><1015 cm 5685798 4.0
S =120 5685898 9.0
5685997 4.0
56861.01 3.5
56862.02 1.9
56863.00 19
56864.02 25
56865.00 4.0
56866.00
56867.00 9.5
56868.01
5686992 3.0
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SSC parameters

evolution of the 5686500 4.0
electron distribution 56866.00

energy break and the [EECIETEEES
56868.01

magnetic field 5686092 3.0

. 3 MID Vb nl n2
ymin = 10

ymax=3x10° 56854901 2.0 3.1
density=2.1:10% om - EEEHP 5
R=2.7x10"> ¢m 56857.98 4.0 3.1
o =20 5685898 9.0 3.1
5685997 4.0 3.1
56861.01 3.5 3.1
The 2-week flare can [ENESE AV IS 3.1
be explained with the 56863.00 1.9 3.05
P 56864.02 2.5 3.05
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Take home message

@ Detection of the historical maximum of the X-ray
emission during the 13 years Swift-XRT operation (at
the level of the historical 1997 flare)

@ The multi-wavelength SED evolution during the flare
can be explained mostly as changes in the energy
break of the electrons and the magnetic field.

e Thawnles!



