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The MAGIC telescopes: eyes To the exireme Universe

__The MAGIC telescopes

La Palma, Rogque de Los Muchachos: 2200 m a.s.l.

— each felescope mirror diameter: 11m
— field of view: 3,5 degree

— angular resolution: 0.1 degree

— energy range: 50 GeV 1o 50 TeV

Major Atmospheric
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FACT: moniforing at TeV energies since 201

La Palma, Rogque de Los Muchachos:
MAGIC’s closest neighbor

— Mirvor area: 4.5 sqm

— camera: 1440 pixels

— 4,5 degree FoV

— Silicon based photo sensors (6—APDs)

Unbiased monitoring:

— sources: brighfest blazars e.g. Mrk 421, Mrk 501, 1ES 1959+650, 1ES 2344+51,.4
— automatic quick=look analysis

— alerts sent in case of flares

— enhanced flux state of 1€S 2344+51.4 found in summer 20% —=> triggered MWL campaign
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Extreme blazars and where 1o find them

— extremely energetic synchrotron emission

— very—high—energy emission extending fo
several TeV

—synchrotron peak location exceeding the
soft X=ray band (v__. > 1 KeV)

peak

— X—vray spectrum variability
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Extreme blazars and where 1o find them

EHBL 1ES 2344+51,4
—TDiscovered in the VHE by Whipple in 1995%
—vedshift z-0,044 (almost negligible EBL absorption)

—Flux: 63% of the Crab Nebula flux above 350 GeV
when discovered in VHE (historical maximum)

- jOiVlS the extreme HBL blazar famih; in 2000 A snallygaster, Credit: New! Scamander
(high X=ray variability, shift of the synchrotron

peak 1o 10KeV)* ¥ , :
. consequently, MWL campaigns have been organized

in order 1o study its extremeness..

¥ Cafanese et al., Astrophysical TJournal, s01:616—623, (14948)
*¥ Giommi et al., MNRAS 317, 143—149 (2000)
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EHBL 1ES 2344+51,4 In 2001—2008 MWL campaign ¥

% Acciari el al,, Astrophysical TJournal, 138, 14, (201)
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Two different flux states (7.6x and 48z of the Crab Nebula flux > 3006eV)
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EHBL 1ES 2344+51,4 \n 2008 MWL campaign ¥

¥ Aleksi¢

et al., AxA 556, Ab1 (2013)

T T T 1 | | | — T T T T T T T 1 'I"?"Ié
10" j). ¥ ,f.:
: e yh.'ﬁ :
) —10%
7 D Fermi 41 days § =
10" & AG“ﬁZ% ggvs 10+11/2008 -ﬂ;@jg =
C 4 > . b \i ; ; ......... 7
E o § 7 £ e T LI
".';' [ F-GAMMA § .[;M,-ﬁ_{j FGL f s l —10%
3 2 = —
qIE 10-12 E~ Planck 9 days §$ ;’ "_,."’:_Eerf‘ni 2FGLA | ] »
) - 01/2010 ‘ \ i 2
o) C L
s [ 10% 7
wo, etsdhovi >
= 10 3 st %;,.
B B i N 104
10" E ‘
=10%
15 x. 3 T R R RS R S N B/ R SR R B S
10 10" 10" 10" 10" 10" 10% 10% 10%
v [Hz]
_ —no visible shift of the synchrotron peak
~low flux states in VHE and X—ray ¢ b

—possibly quiescent state, but not for sure

between the two states

—VHE spectrum 2.4



EHBL 1ES 2344+51.4 In 201b:

our results

(Exfreme again:)
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EHBL 1ES 2344+51,4 in 201%: MWL lightcurve
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EHBL 1ES 2344+51,4 in 201 X—vay variability

MJD 57613.52583031701
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—clear separation between
‘extreme’ and *nof—extireme’ state

— harder-when—brighter behavior
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EHBL 1ES 2344+51.4 in 20%: broadband SED
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EHBL 1ES 2344+51.4 in 20%: broadband SED

1ES 2344+51.4 SED

107205 —$SC model
;ﬂ' 10114 — simultaneous opftical and
E 5 UV dafa to be added after
S The host galaxy correction
G 10-12 4
”; : —let’s have a look to the

- f synchrotron peak..
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EHBL 1ES 2344+51,4 in 20%: synchrofron peak
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Log—parabolic power—=law fit as in Aleksi¢ et al, (2013)
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EHBL 1ES 2344+51.4 in 201%: unprecedentedly hard

specTrum in VHE
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—Spectral Properties:

From Allen et al, (2om):
— Spectral index for different observation

periods:

ves 2001—2008: +/— 0,04(stat)

ces 2008—72015: +/= 0,14 (stat)
. 2001—72015: +/= 0.,06(stat)

. the systematic ervor is 0,20
From Acciari et al, (201):

— Spectral index (flare): +/-
0.,22(stat) +/= 0.15(syst)
— Spectral index (time—averaged): +/=

0.,04(stat) +/— 0.15(syst)
From Albert et al, (2007):

— Spectral index: +/= 0.,2(stat) +/-
0.2 (syst)

From Schroedter et al, (2005):

— Spectral index: +/— 0.11(stat) +/—
0,01(syst)



Summary
—VHE Flux again fo the historical maximum (s0x Crab Nebula above 350 GeV)
—The source is again exireme as in Costamante et al, (2001)

—Being exireme looks like a temporary characteristic of this source as Mrk 501
recently showed (and also predicted in Costamante et al, 2001)

—MAGIC unprecedented hard spectrum (alpha index ~2)
—Possible intra—night variability for MAGIC light curve (to be confirmed)
—~Variability of the X—=ray specira

—Constraining for the first time the IC peak with simultaneous data (First time Fermi
and MAGIC dafa are used for the modeling of the IC peak)

—Modeling on going, SSC looks describing well the dafa but inferesting EHBL
models are also attractive
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