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G The Cosmic Ray: Spectrum

Hillas, 2006 Energies and rates of the cosmic-ray particles

L] L] L] N

o BESS98
10 protons only Ryan et al.

L= ] ||_ | | o
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 Akeno
all-particie Nen Shan
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Tibet
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Atmoespheric Imaging Cherenkoy.
G Telescope

Cherenkov light from y showers:

Gamma
ray

% ~10 photons/m? @ 100 GeV
=» scarce photon statistics
* MAGIC @ 100 GeV =

Particle
shower




G Gamma/Hadren separation

MC Simulation of Shower Hadron Rejection by Image Shape
T T + Orientation ~ 99.9 %

Gamma Proton
300 GeV 1 TeV

20 km
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G The MAGI@ collaboeration

Laser beams of the = International collaboration: 20
Active Mirror Control Institutions, ~180 members
systom baEaliis = stilll increasing

visible on foggy night
Germany: MPI Munich,
Humboldt Berlin, DESY-
Zeuthen, Dortmund,
Wuerzburg

[taly: Padova, Siena-Pisa,
Udine (INEN), INAFE

Spain: IFAE, UAB, UB, ICE,
IAA, IAC, UC Madrid

Switzerland: ETH, Finland:
Tuorla

Poland: Lodz, Bulgaria: Sofia,
Armenia: Yerevan, USA:
UCDavis

Mirzoyan, R.: Highlights of MAGIC
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MAGIC: a pioneering telescope
new threshold & technolooy standards
The key elements are:

17 m @ reflector, Al mirrors

CF frame, fast rotation
180°/50s

Active mirror control

577 pixels, ~ 2.0° FOV
camera (3.5°geometrical)

L

Analogue signal transport
via 162m long optical fibres

2 GSample/s readout

Mirzoyan, R.: Highlights of MAGIC
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The VMAGIC Proeject

MAGIC-I performance :
_ * Fast rotation for GRB < 50
secs
.| » Trigger threshold ~ 50 GeV
 Sensitivity ~ 1.6 % Crab (50
1)
« Angular resolution ~ 0.1°

NI M:ArEngIIReSO létrl%%%gt?gc ion, t
U%h%‘ A be completed (& inaugurated) i
a o mer Sl fall (September) 2008
© W RETM « M-l + M-II: 2-3 times higher
sensitivity
» Effectively lower the threshold
energy towards 40 GeV
* Details in the next talk by

Mirzoyan, R.: Highlights of . Goebel
December 17, 2007 Project Review




FADC

By using multiplexing of analeg signals;in opticallfibres we developed
at' VPl arsystem allowing ene to read out 16 signal channels in 1
channel ofi commercial ultra-fast FADC (packing the 16 channels in a

sequence)

With' albank ofi 40 channel FADCs from Acgiris we are reading out
640 (576 S|gnal) channels of the MAGIC-I lmaglng camera.

This ultra-fast readout allowed us, in the 1st

time, to strongly reject background and thus | M aaid

to increase the sensitivity of the telescope JELATH; oy
by 40 % @ high energies and
by 70% @ low energies ! (quasi-stereo 3D-mo

Mirzoyan, R.: Highlights of MAGIC
December 17, 2007 Project Review




G Scientific Objectives

Irimrred Structure of & Guesar
: ‘

SN[ Pulsars  Micro quasars

and PWN  X-ray binaries

Dark mattér e
cosmic rays & relativity Cosmology

Mirzoyan, R.: Highlights of MAGIC
December 17, 2007 Project Review 10




G PRay Emission Processes

Electron acceleration
I © X-ray(synchrotron)
+ O

o
X

Magnetic Field 7 VINVANAAAS

Gamma-ray(IC)

o

2.7K CMB photon

A major test on the accelerated

e particle type and process is to
measure the very low energies

o SR < 100 GeV where the left 2

mechanisms much differ.

Proton acceleration

High-energy proton

Nucleus

Mirzoyan, R.: Highlights of MAGIC
December 17, 2007 Project Review




Galactic Seurce Observations

Cygnus X-1
2060324

Dec (J2000) [deg]

BX B3
RA (J2000) ors]

Galactic Center Cyg-X1 binary
Discovered by MAGIC

o= [0.4,0.7] R NEEY IR \ \ 5 45 - PRELIMINARY

LS | +61 303

20.5
RA (J2000) [hrs]

HESS J1834 L-S|+61 303 Binary 1C-443 J2032+4130
13CO cloud Discovered by MAGIC piscovered by MAGIC

Mirzoyan, R.: Highlights of MAGIC
December 17, 2007 Project Review




Cyg

) Clit

resolved at milli-arcsec scales with VLBA in hard

< 2°,

Cyg X-1. On the other hand, it is intringuing that Cyg X-1 does
appear surrounded by several clumps of extended emission. All
these clumps also appear in maps made from the individual vis-

by a few arcminutes.

December 17, 2007

is p>0.6¢c

CygX-1 is the best
established candidate
for the stellar mass
black hole (BH) and one
of the brightest X-ray

sources In the sky.

It is located at ~2.2 kpc

and is. composed of 21
+8 M, BH orbiting a
companion ofi 40 £10 M,

It was observed by
MAGIC for a total of 40h
on 26 nights

Mirzoyan, R.: Highlights of MAGIC

Project Review




Cygnus X-1

Crab Units

MAGIC

Cygnus X-1 2006-09-24

T =789 min
5 = 4.9 (4.7 post-trial)

)

—

Crab Units

’i'm
=

3

MAGIC '

—-=- Crab Nebula
~—-- Cyg X-12008-09-24
—— Cyp -1 steady

3

XTE A
1.5-12 k

Crab Units

3

Flux (dW/dE dA dt) femi® 5" Tev™]

T. s

1

2

| Y | : 1
60

a4
MJD-54000 [days] MJD-54000 [days]

December 17, 2007




G Cygnus X-1

*. Source location compatible
with the position of Cygnus X-1 Cygnus X-1
and exclude radio ring | 2006-09-24

* 4 90 for the second halve of
the night (at phase 0.9-1.0,
when the black hole is behind
the star)

= For the st time we have
found experimentall evidence
that' a galactic stellar mass BH
IS' preducing VHE vy rays

= This Is;also the 1st evidence
that the VHE vy rays are
produced in an accreting binary = i il
System . 19758 19"'57 1;:6

Mirzoyan, R.: Highlights of MAGIC
December 17, 2007 Project Review




Crab; Nebulai (PVWN)
Gamma Ray Signals from Crab'~ 0.4Hz

Circle containing 64% of events at 250GeV
>500GeV Circle

E2 x dF/dE [TeV m?s-1]

—
=
2,

Whipple

HEGRA

CANGAROO

Celeste

Stacee

Tibet

HESS.

Aharonian el al. (2004)

MAGIC
R 11

10° 10° Location of Pulsar
Energy [GeV]
» Extended the spectrum from 400 GeV down to
~ 70-80 GeV.
* Hint on peaked distribution with peak @
S R 77 £45 GeV

RA ] Mirzoyan, R.: Highlights of MAGIC
December 17, 2007 Project Review




G Crab Pulsar @bsenvations

Optical light curve of Crab Pulsar observed by MAGIC  Central pixel readout
optical light intensity

2 oo | | (not Cherenkov light)
< n.oz_E ! !

u.u15_£ h J

o | |

N

. |
-0.5

M
v S

Phase

'
=MTTT[TT

95% Upper Limit for H.E. Gamma ray

Some 2.9 o ‘excess’ at EGRET phase at ~65GeV pulsed emission from Crab Pulsar

MAGIC 95% UL

W Celeste (De Naurois 2002}

O Whipple (Lessard 2000)

— EGRET (Fierro 1998)

------- EGRET (Fierro 1998) and 29 GeV exponential cutoff

g‘-—.——_%ﬁ — e Outer Gap (Hirotani 2007}
T
s

.
.,
.
0y
t-
)
|

z 7
I I
]
r
]

. . a2l Highlights o
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G Micro-quasar LS | +61 303

Quasar

X-Ray Binary System, Radio jet; 26.5

A== A BT

December 17, 2007

The highest ht

-made ,,jet“ :

King Fahd’s 312 m hig
fountain in Jeddah.

3.5 MW 2 motors (each
are pumping the water
350-m journey to jet.

& of pipes decrease

80 cmto 12,6

vater leaves

Mirzoyan, R.: Highlights of MAGIC
Project Review

0 light years

|

Microquasar

1E1740.7-2942
VLA; A~6cm

3 light years

|




eV Binary System: LSH #6111 305

m Discovered by MAGIC in 2005
m The average emission has a maximum at phase 0.6.
= No hint for intra-night flux variations (observed in radio and x-rays)

m Marginal detections occur at lower phases.

Mirzoyan, R.: Highlights of MAGIC
December 17, 2007 Project Review




Oct 2005

£ :
AT

Season I : ~54 hours

MJD, = 53646.7

. g w0
-Nov2005

'i.'r*h*
1 1 T‘ |

MJD, = 53673.2

- Dec 2005

i"f*.'ar.'}i. .é

NJD, = 53699.7

L Jan 20065 W‘

MJD, = 53726.2

|
[ Feb 2006

"
oy
E
(1}
=]
p
>
&
U]
=
3
w
e

I 'ﬂ?‘ii

i
MJD, = 53752.7

v

1 1 1 |
L Mar 2006

L3 i‘i i"lf'w e

: v
% ¥ MJD, = 53779.2
: oo

F(E>400 GeV) [10"' em? s7]

|'17|| 1 1 1 1 1

'EFIII;I'.
|20 upper limit
i

0.1 0.2 0.3 0.4 0.5

0.8 0.9 1
Orbital phase

0.6 o7

Season II: ~112 hours

-Set 2006

MJD, = 53991.2

w

-Oct 2006

MJD, = 54017.7

e

"Nov 2006

MJD, = 54044.2

9 Dec 2006

01 0.2 0.3 0.4
e More complete

A variable flux (prob. stat. fluctuation 3-10-°)

Maximum flux @ phase 0.6-0.7 (16% Crab flux)
No intra-night flux variations (but seen in radio, & X)

as before
detected at phase 0.6-0.7

Exception one point at $~0.85

Mirzoyan, R.: Highlights of MAGIC
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BINARY PULSAR

A possible scenario comes from the interaction
of the relativistic wind from a young pulsar with
the wind from its stellar companion, as in PSR
B1259-63. A of radio emitting
particles is formed. It rotates with the orbital
period of the binary system. We see this nebula

projected (Dubus 2006, A&A 456, 801).

from the companion star suffer

by the same

population of non-thermal particles, leading
to emission in the GeV-TeV energy range.

(Dubus 2006, A&A 456, 801; Maraschi & Treves 1981).

Mirzoyan, R.: Highlights of MAGIC
December 17, 2007 Project Review




JRil

average cycle I

~ cycle IT 0.5<®<0.6
cycle IT 0.6<®<0.7

dN/dE (TeV'em2s™)

IR E L R L _.'.._'__'_!.'.'.".},. AL

U] T

m The average energy spectrum from 200 GeV to 4 TeV is well fitted by a power
law with spectral index o =-2.6 + 0.2 (stat) = 0.2 (syst)

= The luminosity above 200 GeV is ~7 x 1033 erg s (if distance ~2 kpc)
m It is more luminous at TeV energies than at X-rays
m Spectral stability: both cycles (over 1 year) / different measured phases / days

Mirzoyan, R.: Highlights of MAGIC Sidro (MAGIC Col.) ICRC 2007
December 17, 2007 Project Review 22
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o (=)

F(E>400GeV) [1072 cm2s]
(=)

LSI+61 303: MAGIC

Could it be that the flaring
oI PInary. systems @ VHE y
R nergies Is not an exceptio
Ut rathera ‘rule” 7

LS 5039: H.E.S.S.

Conjunction
Apastron
Inferior
Periastron
Conjunction
Apastron
Inferior
Conjunction

_____Superior__|

=
(7]
o
£
o
-
o
o~
o
=
>
@
-
-
A
TS

([T T T T T T T §ubekidr |

.'|| lm:l y ‘ Ill,ll. ’“ f. |

Craby Urils {1 S 200 0 Gl

I
w ||. 5% |
‘ ______

1.6 1.8
Orbital phase

e
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Highlights;in extra-galactic
Source observations

= preliminary _Mkn 180, sky map |

DEC [deg]

x
1115 112 1125 16.85 169 16.95
RA [h] RA[h]

Mrk501 (z=0.034) 1ES2344 (z=0.044) Mrk180 (0.045)
Very fast flare MAGIC discovery

435

43

425

42,

DEC (J2000) [deg]

A PSF

®)

06 -05 0.4 -02 0.0 02 04 06 08 4 J URNIC ST R NIRRT st u v R D NN Y
Ottset [ 2205 21 2208 2 210 TR T R A R RS 1284 1286 1288 129 1292 1294 1296 1298 13 1302 1304
R.A. (J2000) [h] Offset ]

1ES1218 (z=0.18) BL-Lacertae (0.069) PG 1553 (2>0.25) NEW ! 3C XYZ
MAGIC discovery MAGIC discovery MAGIC discovery MAGIC discovery MAGIC discovery

w @m B kB N B @ @

Mirzoyan, R.: Highlights of MAGIC
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Extragalactic VIHE

y-Sources 197(20)

Sailirera Radchift Q Tvnae Nicrnvarv Nhecarvatinn

Extragalactic VHE y-ray sources 90 o
(E,>100 GeV) e R o

CO00O— ——— =)
Redshift z

00000000000

1ES 0347-121 0.188 HBL HESS
1ES 1011+496 0.212 4.0 | HBL MAGIC
3C 279 0.538 FSRQ | MAGIC

PG 1553 ? 4.0 HBL HESS/MAGIC

LYW VAV L - A AN~ ~ o~ A~ REA A1~




. Absorption ofiy.s.in

~Universe

Pair Creation:
YOygg, 2 " te

|

g0 'f
¥

10?

v, (nWm?sr)

10

oY i T PR Y

T T ITE e
L |

BL Lac—Objekt

Effect of Extragalactic Background Light
by 11
il W
c
2
F o 100 = unabsorbed AGN
vy F spectrum
E -
™ [
®
3- 10 E
= F AGNatz=2
. = i
Al
lyan, R. | |
@ e O 0.1 — " i
Pr 1 10 100 1000

REdEH IFITHE REH E T EHTH

Photon Energy (GeV)




IESH0IHH456

DEC [deg]

. ' MAGIC, 1ES1011+496
4 years of optical data \ -
s

A W

15 | | | | |
2002.5 2003 2003.5 2004 20045 2005 20055 2006 2006.5 2007 2007.5

tlyears] 103 1025 102
RA [h]

Optical trigger: MAGIC observations in March-May 2007, 18.7h of
data, clear signal (6:2 ¢): discovery ! ApJ Lett. 667 (2007),
arXiv:0706.4435

Soft spectrum: I'=3.3
after deabsorption

10% crabrat 200 GeV/.
Nao significant variability.
3 o In 2006 data. If it was

MAGIC, 1ES1011+496

10° I:r —e— 1ES1011+496, measurad
= ——— Power law fit to data

—=— 1ES1011+496, deabsorbed
—— — Crab Nebula spectrum

E
E

- power law fit:
F dN/dE =N,

Log vL(v) [erg/s]

E -
(—moaev )
1011+496

due te genuine signall

then 40% lower flux then E Ny =(20£0.0:10" [TeV" em? 71 o/ 4-0.212
. F r=40:05 FO |

in 2007 oL . . e
100 200 300 400 500 1000 15 20
Energy, E [GeV] Log v [Hz]

differential flux, dN/dE [TeV"' em?2 1]
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Mrk-501 Flares
0N June 30 and 1d July 9'in 2005

7(10e —

_June 30-

~
o
]
o

-
o
L TR e e e B B e B

-

F (150-10000 GeV) [cm? s
;

F (150-10000 GeV) [cm? s
-
o

t  Crab Nebula

Bhg Rate [countsimin] = 18.9¢ 0.4 (Chi2INDF = 17.4/21)  _

%

3 Bkg Rate [counts/min] = 19.84 0.3 (Chi2/NDF = 32.530)
,'*' =T O "IE Srelrsssiops

2150 22:00 2210 22220 22:30 2240 225 21:50 22:00 22:10 2220 2230
Time Time

Counts/min

Counts/min

F{2-10keV) [counts/s SSC]  F( 0.15-10 TeV) (10" em¥s ')

Optical

F15-25eV) Imdy]

a=1.97 +- 0,08 b=D27 +-014 - a=2.11+-012; h=0.57 +-0.34
a=1.87 +-0.08 b=034+-013 E E a=2.00 +-0.10; h=0.44 +-023




Miik=501: July. 9O eutburst
Time lag Tor higher energies

4min bin

arXiv:0708.2889v 1 [astro-ph] 21 Aug 2007
This time lag may be explained by
the particle acceleration process.

IF

Photons at different energies

250-600 GeV were emitted simultaneously

N . 30sec.
AfF—d=tain. AL~ 1 Tel

F {150-250 GeV) [cm?s]

s’

k)
E
5,
3
(&)
g
@
2
o
w

1200 gng i
. Our data provides a stringent lower limit of Q.G. energy
- ' — scale: Mgg > 0.26 - 108 GeV at 95% CL. The Q.G. energy
scale is estimated to be 107~10"9GeV.

Mrk501 BH ~ 3x10°Msolar = Rsh/c ~3x104sec=10 light hours
Order of 100sec time variation requires extreme jet / blob
emission of [-factor of 100. Perhaps new theory/explanation is
necessary.

F (600-1200 GeV) {cm? s

s’

F (1200-10000 GeV) [cm?

Mirzoyan, R.: Highlights of MAGIC
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New: Source, BlL Lacertae

(New class: LBL, z=0.069

» 30E—— VHE y-ray (>200 GeV), MAGIC
] § oE—1--2005 .
4 " E 14 ! I
. e mZT J‘
_: %; D—:ITI‘ITIIIIIIIIIIIIllllllllill IIIIIIIIIII.II IIIIII'I+'IIIIII
] o F [ [
y g E-m; !
- = L -20E
: g 53580 53600 53620 53640 53660 53680 53700 [MJDI
i g £ 20p | | T
] [} = Optical (R-band), Tuorla and KVA| °,
1 e 5 152005 a®
. b E :
Radio IROIUV X-ray EGRETTeV ; T ke A5 g ——e®
) N TR TN TN TN [ TR TN WO S N NN S SN S EE”O,?' UL&Q%I.DG .On
| ) f[Hz] E o
2215 221 2208 22 21. =
R.A. (2000} [h] 1]~ S P S P PP [ Y L P S T S P S
53580 53600 53620 53640 53660 53680 53700 [MJDI

I % LML ~ 3%0Crab
- ~ | Crab Nebula (2004) « .9f ]

? = I BL Lacertae (2005) i '. |
E é-‘lﬂ ! A -5pt10a1 - EGRET) ] Very Steep
3 Z R RSNl Spectrum
- g1}

VHE y-ray,
(MAGIC)

dN/E = f ,*(E/300GeV) ©

10 &= ® UVRAQ, Metsahaw
E T s KA, MAGIC
F f,=(0.19 £ 0.05) "10" TeV cm~ s
[ «=(3.64 = 0.54) P TP TR
10'13 | 1 1 1 1 1 1 1 L 16 20 24
100 1000

E [GeV] logo(v [Hz])



PG 1553
(z=0.25" Unknown)

—— PG 15534113, MAGIC 2005+2006

—=r— PG 15534113, HE.S.8. 2005

=====: Crab Nebula, MAGIC 2004+2005

dN/dE [TeV 'em?s™]

—h

=
A
s

Offset []
S

o

* (E/200 Ge

9

+0.03) - 107 cm™? ¢

21+ 0.25)
100 200

E [GeV]

0.8 -06 -0.4 -0.2 00 02 04 0.6 0.8
Offset []

—<%— H.E.S.S., measured
— —&— MAGIC, measured
PG 1 553+1 1 3 —e— H.E.S.S5.. intrinsic
ZzZ= 042 —=— MAGIC, infrinsic
power law fit
curved power law fit

-
o
)

Very Soft energy spectrum
Due to EBL attenuation

E? dN/dE [TeV cm? s
o

or
nature of SSC mechanism

MAGIC = Z£2<0.42 | oo ene]

(D.Mazin and F.Goebel)

¥2/NDF=7.8/8

Mirzoyan, R.: Hig |
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optical

36279 (2 =10,536)

EGRET brightest AGN a5 oy 3¢ 279
= Gamma-ray flaresiin 1991 andl 1996 Gaee ’__’?{h_ T .
« Apparent luminosity ~ 10%erg/s d

| I 1 | | | |
1931.0 1934.0 1937.0 19400 1943.0 1946.0 1949.0 1952.0

= First time vanation =~ 6hrin 1996 flare
Typical OVV quasar (Optically violent variable) Radio measurements over 7 vears
= Categorized as a FSRQ (Flat Spectrum

[RadiorQuasar)
Superluminal motion, vy~ 20~30
z = 0.538, Ld ~ 3Gpc

3C279 Flux
(> 100 MeV)

Flux [10° ¢ ph/(cm?s)]

0
166 168 170 172 ¥4 176 17¥8. 180

195 190 5 Day of 1991
Right Ascension




SC 279 Elare in 1996
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G MAGIC Discovery: 3C 279

3C279 VHE gamma-ray

* B D

©
-

Sky-map and alpha plot
on 23rd Feb 2006

o

e geed R | 1095 0 GaV) et ol
© o

3C279 was active in optical in 200€
2~3 times brighter than 2005.

Sky map of 3C279 Clear detection on 23 night I el Varginal detection on 22 night

We did not see any apparent
correlation between optical and
VHE gamma-rays

Excess signilicance: 615«

! - 10 20 30 40 50 60 70 80 90
1288 129 1252 1264 1296 1290 13 ALPHA| [deg]

Stecker (Fast) model gives
unphysical intrinsic spectrum

Kneiske Low Model gives hard
intrinsic spectrum —» additional
component in SED required.
fit 1o measured 8 poctitl
: Jau:.u_._:ﬁ%,:'m b Primack {2005) gives acceptable

Mo (521 170140 [ToV" cnr? o] resuits
=411 088

differant ] flux. dNdE [TeV ' omr® &)

200 00 400 50
Enargy. E [GaV]

Mirzoyan,
December 17, 2007
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G GRB obsenvations by MAGIE

Uniformity

GRB trigger from a satellite to MAGIC: 13 sec

Capability: slew to any position in < 50 sec

yan, R.: Highlights of MAGIC
Project Review 36




Black Hole n-Torus Formation Scenarios
| | « GRBs are the most
NS - NS BH - NS

‘merger merger energetic
N bl 4 vl phenomenon in the Universe
o . fast jet : : ’
: with 10%" erg released in few
0'01'(3'1 ! . sec. (equivalent to explosion
torus of ~103% atomic bombs)
. . » Most of long duration (> 2s)
B o class events seem to be
/(.B ' related
to the collapse of massive
(> 40-50 M,) stars in the last
stages of their evolution
=> formation of a BH and a jet
* The short duration class
it ;::;i'?;r;uapsing (< 2 s) events seem to be
PR hanadbeadiinddll  related to mergers of
Mirzoyan, R.: Highlights of MAE¥NPAct (neutron stars)
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Observation of GRBs

GRB - Observed GRB locations APGJR&;‘I{%%S

GRB te | Aten | At tis ZAs
050421 | 04:11:52 | 58s | 83s 10s 50°
050502a 02:14:18 18 s | 990 s _ 20s 42°

050505 | 23[R O < 55°
MAGIC fO”OW 'Up ObSEfVHtIOﬂS 0505090 | 01 [EANRSSESEGINES > . 50°
050509b | 04l 13 s 49°

M. Garez v 050528 | 04:06:45 | 43s | 77s 11s 50°
@ Codn || pecei St q_t;servat}on 050713a | 04:29:02 | 13s | 40s | 27s 49:
' [ time [min] 050904 | O1:51:44 | 82s | 92s | 225s 20

% 060121 | 22:24:54 | 155 | 583s | 2s 42°
GRBOB0S2Z | 5.1 : | 060203 | 23:53:35 | 171s | 185s | 83s 40°
GRBO60602b - 4230 26 060206 | 04:46:53 | 165 | 255 10°
GRBO60825 g ) 33
GRB060904a '

)
GRBOG09L2 | 0. 18 The Case of GRB050904

GRB060926 | 3 I | : later we learnt that z = 6.3
GRBO61028 ol | SRS

GRBO61110b | 3. 59
GRB061217 ; : 66

Denis Bastier! - Collaboration Meeting - Madrid, 22 Nov 2006

:1, jir i1 HJJ{ rH' @\|
GRBO70411 . 128 ; 'H | “ I|I H'M‘ i

GRB070412 : 124+180

December 17, 2007




G Frem EGIKEI (Al years) to
.Yy CIEASTT (el

... ToGLAST: -

.  (to'be lavnched in May 2008)‘

Mirzoyan, R.: Highlights of MAGIC
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Next generation VHE vy ray Observatory: CTA

G Outleek i the next 7-101years

MAGIC Phase Il (MAGIC-I + MAGIC-Il) in 2008 Cherenkov Telescope Array
50-100 sources will be discovered 1000’s of sources will be discovered

~400 scientists
~50 institutions

N\

/ o

EF(~E)
[TeV/em?s]

L 10% Crab

T | ewn 2

Astronomers in EU

==oyan, R.: Highlights ¢

JAPAN, US Project Review e 00 :

E [GeV]




Summany: coming clese te, selve
the puzzle of cosmic rays !

« \We detected y ray. emission from > 22 sources, some 30
publications In' peer reviewed jeurnals

a New'discovered sources
< TeV Binary LS| +61 303
«1 Cyg X-1
« IC 443
« LBL (Low peaked BL LLac Objects) Bl-Lacertae
« 1ES 1011 +496
« 3C 279
« 3C XYZ

= Most new extra-galactic Blazars show steep spectra
. Constraints on EBL =» Cosmology (star and galaxy formations)
x Flarneseurces
1 [Detailloftflare; intrarnight light: curves, evolution of spectra
« Limitten Quantum Gravity: Scale
»  GRB observations
« > 10 GRBs were observed and 2 were in prompt phase, but no positive results

* e goeldenrage oi the VIHE v hunting of MAGIC has started !

Mirzoyan, R.: Highlights of MAGIC
December 17, 2007 Project Review
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