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= H E.S.S. is located in Namibia at

~ 1800 m a.s.l.
The array consists of 5 IACTs

For the present study, only the 4
small telescopes were available
(Energy threshold of the data set
~ 200 GeV)

ATOM is the optical support
instrument for H.E.S:S.

MAGIC is located on the island of La
Palma at ~ 2200 m a.s.l.

The array consists of 2 IACTs

Energy threshold of the data set
~ 90 GeV
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PKS 1510-089
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PKS 1510-089 is an FSRQ at
z = 0.361

Highly variable source in all
energy bands with changing

correlation patterns
Detected at VHE ~ rays in 2009

Wagner+HEAD2010, Abramowski+13

Variability at VHE detected in

201 5 Ahnen+17, Zacharias+ICRC2017

Under close surveillance by IACT
experiments since 2009
Persistent VHE emission during
low-HE-states acciari+is
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Lightcurve in May 2016

veto TP _Dope e = Ashort, but strong flare in VHE
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MWL lightcurve of the event with nightly
averages: (a) H.E.S.S/MAGIC flux, (b)
Fermi flux, (c) Fermi index, (d) ATOM flux
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Lightcurve in May 2016

veto TP _Dope e = Ashort, but strong flare in VHE
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Lightcurve in May 2016

Lee10 bt Loes wosi m A ghort, but strong flare in VHE

gimnl owec " ~ rays
f enf o ] = Peak flux ~ 56% C.U. (nightly avg,
) S R S S S E > 200 GeV)
g 12e001 ] = Peak flux 2015: ~ 4% C.U.
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M e &1 ® No counterpart in HE ~-ray flux
: ;g +—+—+ + = Significant hardening in HE

cH —I—Jf_,_—,——,— 1 coincident with VHE flare
T oeen| O "] = Optical flux enhanced coincident
§ sen] : < - .1 with VHE flare
el ] = Peak flux much below historical

o o e high states

MWL lightcurve of the event with nightly
averages: (a) H.E.S.S/MAGIC flux, (b)
Fermi flux, (c) Fermi index, (d) ATOM flux
\]
HQESQSg ‘ gg‘rkg?igzs: M. Zacharias . PKS 1510-089: 2016 VHE flare . MonWS2018 . 19.09.2018 4/8




Detailed Lightcurve of MJD 57538
= Peaked lightcurve in the VHE

T T
* H.E.S.S. 28min (a)

] wacic 20min ' domain
B osean) L 4, 4 | = Maximum flux ~ 80% C.U.
S el T, | (E > 200 GeV)
e o — = Continuous decrease to ~ 7.5%
) - C.U. (E > 200 GeV)
: L ] | = Fermi detected higher energetic
5| . : : photons during the H.E.S.S.
e T ] observation window than during
famen| o, ", | the MAGIC observation window
S e f .1 = The optical flux shows a
vosellp ] double-peaked structure
T w = No obvious correlation with the

VHE flare on short time scales
Detailed lightcurve of MJD 57538: (a)
H.E.S.S/MAGIC flux, (b)Fermi energies,

(c) ATOM flux
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VHE variability

= Fit the whole LC with various
Preliminary functions
= Single exponential fit:
= Halving time ~ 74 min
= But Xz/NdOf = 18.9/7
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Detailed MAGIC lightcurve of MJD 57538
with exponential and double-exponential
fits
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VHE variability

Fit the whole LC with various
Preliminary functions
= Single exponential fit:
= Halving time ~ 74 min
= But Xz/NdOf = 18.9/7
= Double-exponential fit:
= Preferred over single exponential

01

Flux (cm? s7 for E = 200 GeV

o at 3.1¢ level
o S ssse Srgs S S7onnz  STsagT = Halving time before the break:
~ 120 min
Detailed MAGIC lightcurve of MJD 57538 = Halving time after the break:
with exponential and double-exponential ~ 10 min

fits

Different methods give
comparable results
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VHE variability

= Fit the whole LC with various
Preliminary functions
= Single exponential fit:
= Halving time ~ 74 min
= But Xz/NdOf = 18.9/7
= Double-exponential fit:
= Preferred over single exponential

01

Flux (cm? s7 for E = 200 GeV

o at 3.1¢ level
o S ssse Srgs S S7onnz  STsagT = Halving time before the break:
~ 120 min
Detailed MAGIC lightcurve of MJD 57538 = Halving time after the break:
with exponential and double-exponential ~ 10 min
fits = Different methods give

comparable results

= Simple estimate: Emission region
close to black hole
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The ~-ray spectrum of MJD 57538
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= Break between HE and VHE

1e-09 [

H.E.S.S. (EBL-deabsorbed)

[ WS Fermi-LAT (H.E.S.S. window)

MAGIC (EBL-deabsorbed)

| mmm Fermi-LAT (MAGIC window)

spectrum constant over both
observation windows (Al ~ 1.6)

= Using the (observed) spectra to
fit various intrinsic spectra and
absorption by the BLR

1 10 100
Energy [GeV]

1000

v-ray spectrum during the H.E.S.S.
window (red) and the MAGIC window
(green). VHE spectra corrected for EBL
absorption
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The ~-ray spectrum of MJD 57538
= Break between HE and VHE

E BlRRmNGEomewy spectrum constant over both
TE T i, — observation windows (Al ~ 1.6)
= + Using the (observed) spectra fo
: E == fit various intrinsic spectra and
1 3 ’////7/ absorption by the BLR

10! ' ' 102 ' - '103
Energy [GeV]

Expected BLR absorption as a function of
energy for different distances (colors) and
using a ring geometry.
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The ~-ray spectrum of MJD 57538

= Break between HE and VHE
N Cemmies ) spectrum constant over both
— s observation windows (AT ~ 1.6)
| —iu | = Using the (observed) spectra to
| | | fit various intrinsic spectra and

- absorption by the BLR

ke = Likelihood of fit used to obtain a
(95%) lower limit on the distance
MILEEN e ] from the black hole
— ] = H.E.S.S. window: d > 2.2R;,

o 11 | e | = MAGIC window: d > 1.6Ry,
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Likelihood for the fit in the H.E.S.S. (top)
and MAGIC (bottom) windows.
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The ~-ray spectrum of MJD 57538

= Break between HE and VHE
N s ] spectrum constant over both
T — | observation windows (Al ~ 1.6)
— i = Using the (observed) spectra to
o fit various intrinsic spectra and
s | absorption by the BLR
T —— = | ikelihood of fit used to obtain a
. (95%) lower limit on the distance
AN e ] from the black hole
o — ] = H.E.S.S. window: d > 2.2R;,
Sl 1 | S = MAGIC window: d > 1.6R,
o ] = Emission region likely outside the
25 —. — N N BLR
e = |t probably does not fill the jet
W diameter
Likelihood for the fit in the H.E.S.S. (top)
and MAGIC (bottom) windows.
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= A very strong VHE flare without
strong MWL couterparts
= HE ~-ray spectrum hardens
significantly
= Optical flare not correlated with the
VHE flare on short time scales

= Fastest VHE variability ~ 10 min
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Summary
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o Observing this flare required
in-depth monitoring!
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MWL lightcurve of the flare in May
2016
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A very strong VHE flare without

strong MWL couterparts

= HE ~-ray spectrum hardens
significantly

= Optical flare not correlated with the
VHE flare on short time scales

Fastest VHE variability ~ 10 min

Emission region probably outside
the BLR

= Break in y-ray spectrum maybe due

to particle distribution or KN cut-off
Observing this flare required
in-depth monitoring!

= PKS 1510-089 continues to amaze
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A very strong VHE flare without

strong MWL couterparts

= HE ~-ray spectrum hardens
significantly

= Optical flare not correlated with the
VHE flare on short time scales

Fastest VHE variability ~ 10 min

Emission region probably outside
the BLR

= Break in y-ray spectrum maybe due

to particle distribution or KN cut-off
Observing this flare required
in-depth monitoring!

= PKS 1510-089 continues to amaze

Thank you for your attention!
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