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Status of the field

- _
» Present generation Cherenkov telescopes have:
better sensitivity '
- The number of AGN detected as VHE gamma-ray emitter increases
> High time resolution data analysisi sible
lower enero;v threshold |
> The AGN spectra can be measured'down to 100 GeV

» A bettér sensitivity and a lower threshold allow the detection of gamma-rays
from distant AGNs * :

- The redshift of detected AGNs is growing duickly.

-

Gamma-rays from distant AGNs can be used to probe the EBL

L
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Status of the field

Kifune's Plot for AGNs
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Major Atmospheric

The number of deteéted
AGNs is increasing more
than linearly.
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The redshit of furthest
detected AGN is increasing
too. ‘ :
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Major Atmospheric
Gamma Imaging

8 Cerenkov Telescope

Source

Redshift

First Detection

L

AGNS e'm-itting VHE yérays

Confirmation
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HESS
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HESS
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HESS
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MAGIC AGN observation
' summary

MAGIC was inaugurated in October 2003

It started to take data immediately'thereafter even if it was still in the
commissioning phase

First regylar observation period ( l) started in May 2005

Cycle-l just concluded: _
— 30 AGNSs observed for a total of‘@bout 700 hours |
7 AGN's clearly detected (Significance > 50), 2 for the*'st time.
. 1ES 1218+304 @ z = 0.182 & XXX
3 more detecte® at lower significance.
Many data analysis still ongoing."

Cycle-l-just started
About 800 hours will be dedicated to AGN observations
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1ES1959+650

Excess evts: 246 + 30
Significance = 8.2 ¢
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Gamma-ray emission discovered in

1999 by Seven Telescope Array
(Nishiyama 2000)

Confirmed by Whipple
Older 2003) and HEGRA
aronian 2003)

6h Observation‘me Sep/Oct 2004
<0> = 40° Eth = 250 GeV

Significance 8.2 o

J.Albert et al. Apd 639, 761 (2006)
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1ES. 19594650 (z = 0.047)

No hint of flux variations during
~ the observation period.
(Only 6hours !)

'lo strong activity in X-rays
(RXTE/ASM) or the optical

(KVA) was obgerved during the
period-of MA observations.

During MAGIC observations,
the optical activity was
particularly low. .

* Data taking continued in 2005
_ and will go on in 2006 too.
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The differential. energy spectrum
scan be fitted with a power law.

®(E>200 GeV) = 0.2 * Pcrab

—i

_rab Nebula....

_dN/dE (cm” s TeV')
O.

s 297+011 o \
_241:005 pectral slope is lower than the
| reported in Aharonian 2008

IESTISgESD T 2.72+0.14 msteaﬁ—of 3.18+0.17

f,=043+005 |
e RTR A O o MAGIC - 2004

-
o
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E2dN/dE (TeVem- s)
o

The flux level is roughly consistent
with low stgte flux measured by
HEGRA
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Ra: 12h21m22
Dec: 30°10°38
Observation: 8.2h
Significance: 6.4c
Events:
Excess: 560
Background: 3308
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First detectibn of VHE qamma-ra émission from this source !

May 25th, 2006 C. Bigongiari, AGN7 Montagnana - 10




1ES 1218+304 (z=0.182)

Sky map of the region
around.the position of
1ES 1218+304 (cross).

The energy threshold is
about 140 GeV.

The scale is in units of
events/1Q for square
arcminuen

J.Albert et al.
S ApJL 642, L119 (2006)
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1ES 1218+304 (z=0.182)

The error bars show the (10)
statistical error only.

“The upper limits correspond to the
90% confidence level.

ed region shows the
matic ‘error resulting from.the
lysis.
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The total systemal error for the
slope Is estimated to be +0.7 -0.4

<

Integral flux (E >:100- GeV)
for each night.

F(E>100GeV) [ph s' m?]
COoO0oOo aam
onvbPOmOND

No hint of flux variations. 53379 53380 53531 53382 53333 53384 saéss
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Discovered by Whipple
(Punch 1992) |
Markarian 421 (z=0.030)

2004/2005 1
observation time: 15.5 h J.Albert et al. submitted to
samples I+l1+1ll ApJ

analysis threshold: ~150 GeV

# of background events: 6929 + 61 as’[ro-ph/0603478
# of excess events: 6001+ 129 :
significance: 49.7 ¢ x

Observed both in 2004
and 2005

. Nearly 500 in 15.5 h
ETh= 150 GeV

10 20 30 40 50 60 70 80 90
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Spectrum

Differential energy spectrum
High state after unfolding in the 5 h|gheSt ﬂUX nlgh’[S
Low state after unfolding and 8 lowest flux nights.
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. The flux level changes about
a factor 1.45 while the slope
remains unchanged within
errors betw high and low
activity states.

dN/dE [TeV 'em? s

=
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The single power law doesn't
fit very well. Better power law

104 1
Energy [GeV] with exp. cutoff

L

a=219%008 . Ecutoff=147+0.28 TeV
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Major Atmospheric

B Mkn 421 Intrinsic SED

lmE.‘jaSL..II'ed | Gl’ey pOIntS '?
e measured SED

curved power law

power law with cutoff

absorbed power law with cutoff BlaCk p0|nts ->
deassorbed (intrinsic)
SED

The intrinsic SED is
fittedMetter by a

Power law with Cutoff: ‘ ‘ i
=019+ 0.08 Power Law with an

E_ o = 147+ 0.28 TeV ' k
o exponential cut-off at

Curved power law: 1 5103 TeV
o, = 0.87+0.06
o, =-0.20+0.04
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Mkn 421 Broadband SED

legil (v [Hz])

Optical data from KVA (star),
X-rays from RXTE/ASM (full
square), de-absorbed
gamma-rays from MAGIC (full
points).

he grey curve in the X-rays
correspond to the log-
parabolic fit tgi¢en from
Massaro et al- (2004) using
BeppoSAX (Boella 1997) data
of Mkn 421 taken on April 21,
1998. ~

The dashed line is SSC *
model as in Krawczynski et

* al. (2004).
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Mkn 421  Light curve

Nov 2004 — Jan 2005 - Apr 2005

E-MAGIC Flux (E>200GeV)
: "'""'"'ﬁﬁﬁﬁﬁﬁ_'_'5,'_ﬁﬁﬁﬁﬁﬁﬁf!fﬁﬁﬁﬁﬁﬁjﬁﬁﬁﬁﬁﬁﬁﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁ;ﬁﬁﬁﬁﬁﬁﬁﬁﬁ

63485 a4
Easte ?Lu [M20]

£ 1 RXTE/ASM .= |

Gamma flux variations up to nearly a factor 4

May 25th, 2006 C. Bigongiari, AGN7 Montagnana




Mkn 421 Intraday light
' curve '

L 53465 53465.05 53465.1
time [MJD]

MJD 53465 200-400. GeV | MJID 53465 > 400 GeV

MJD 53465 = Highest Flux day
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i} - -Mkn 421
‘Flux Correlations

Mrk 421, correlation X-ray - GeV [E = 200 Ge‘nl']l |Mrk 421, correlation Optical - GeV (E = 200 G-e-‘ﬂll

Cerenkov Telescop
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Clear correlation gamma-X | * Anticorrelation gamma-Opt ?
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Mkn 421 with HESS

Simultaneous observation

with HESS on 18 Dec 2004
(Only one night 1)

s MAGIC
» HEBSS

HESS observed Mkn 421 at
high zenith angle -
Higher Energy Threshod

Simultanediiis observations >
- Cross calibration
- Extended energy range

10*
Energy [GeV]
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Mrk 421, lightcurve, MAGIC

Swift/BAT alert
for Mkn421 on
Jun 22

Don’t take

seriously the Y

MW with
Suzaku*

| 1| | I | | I T | | I T | | I T I | | I T | | I | | L1 1
53849 53850 53851 53852 53853 53854 53855
Time [MJD]

Jun 22 -> 23 night
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Mrk501 (z = 0.034)

JMAGIC observed a flare on'Jun 30,2005 IAU circular N 8562
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Mkn 501 Jul 10 flare

Mrk 501-5 Lightcurve M50120050710
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20050701, a=2.09 +/- 0.03; Probability= 0.148

20050701, a=2.20 +/- 0.05; b=0.21 +/- 0.07; Probability= 0.796
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The single p__owef
law doesn't fit very
well. Prob =15%"

Power law with
energy dependent
slope fits better.

Prol 80%
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PG1553+113

20052006
Observation time: 22.3 h

Background events: 8730+ 66
Excess Events: 1032+119
Significance: 8.80

Alpha plot for ®N data (red) and OFF data (blue) aftercuts.
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Spectrum

‘Source clearly
detected ‘both
in 2005 and -~
2006.

8.80in 22.3 h

. V%/ steep
spectrum:

dN/E [TeV 'em?s™)

- | | Slope :
F(E>200 GeV) =2.0 + 0.6 2005 consistent with

F(E>200 GeV) =06+02 . 2006 HESS. Not the
' | “flux ! Factor 4.26
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While the optical
data shows |
significant'short term
variability on the
25% level the X-ray
data is consistent

- wila constant
emission.

—Ld. 1

—L.L 1l

In gamma-rays th'ere i5 no evidence for shortterm variability, but a
significant change in-the flux level fram 2005 to 2006 is found.
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Radio, optical
and X-ray data
(black points)
from Giommi et
al. 2002.

Rgd points are
MAGIC
measurements.
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The solid Iinés are the result -of a,SSC model fit to the data
using the code provided by Krawczynski et al. (2004).
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Conclusions & Outlook

* Very active field. A lot of new data are coming.

* MAGIC firstgear of regular data taking just concluded.
e 30 AGNs Oblifed‘

e 5 AGNs known as ganima sources detected.

* Gamma-ray emission from 2 more AGNs discayvered

* High time resolution study of AGN flares. possrbl'

| * Multi-A campaigns performed and planned for Cycle-II
. Better constraints on emission models -
\\° New analysis methods under 1nvest1gat10n 9 Lower Eth

* New MAGIC observation cycle JllSt started 800h on AGNs
e Many data analysis are ongoing. _Stay_tuned i




