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Performance
> Energy threshold: 55 GeV
(pulsar trigger: 25 GeV)
> Sensitivity: 1.6% Crab in 50 h
> Angular resolution: 0.1°
> Energy resolution: ~20%




Two 17m telescopes observing in stereos

* Improved drive system: repositioning <20s (both te
* MAGIC-2 camera :

- 3.5°FOV with 1039 pixels
- Higher PMT QE

- Larger Trigger area HAEle 2 =
- Readout: DRS2 - 2 GSample/s Improved clone
» Stereo Trigger (Level 3) of MAGIC -1

- Energy threshold: ~50 GeV




Improve
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MAGIC-2 AXis crossing
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189mm

Stereo trigger:
- Reduce dramatically the backgrounc

New parameters :
- Geometrical reconstruction (axis crossing
- Shower impact parameter
- Height of the shower max

n\ centroid

Ghost position

Double reconstruction:
- Energy (using lookup tables) )
- Direction (DISP method)



MAGIC Crab Nebula, 50 - 110 GeV

Crab: 50-110 GeV

- 2D Gauss fit, Data
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MAGIC Crab Nebula > 250 GeV
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Crab Nebula Spectrum

MAGIC Stereo in combination with neighbouring wavelengths
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Smaller error bars
with MAGIC in 3.2h

Fermi MAGIC phase-II
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FERMI (ApJ 708, 2010)

CGRO COMPTEL (A&A 378, 2001)

Synchrotron fit (ApJ 708, 2010)

(FERMI + COMPTEL) Inverse Compton predicted for

different magnetic fields
MAGIC1 (ApJ 674, 2008) (Atoyan and Aharonian, 1996)
MAGIC Stereo (ApJ 708, 2010)
MAGIC Stereo fit === 100uG
MAGIC Stereo = = = 200pG
systematic uncertainty range == = 300uG
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MAGIC: E >25 GeV
59 h of data from Oct-2007 to Jan-2009

\ Spectrum: P1 + P2 \

. —=— MAGIC Unfolded (Tikhonov)
&0 Power Low Fit to MAGIC
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e Fermi Exponential Cutoff
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MIPS & IRAC Fermi / LAT H.E.S.S.
24 (red) & 8.0 (green) um 2-10 GeV >1TeV
Miju Kang et al. 2008 ApJ 706 83 : LCRC 2009
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» One of the most I

» W51C is a medium a
> The SNR shell is intere
» Discovered by Fermi/

Promising candidate to study CR acceleration in SNR

Detection with MAGIC: - 80 above 150 GeV
- extended emission
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MAGIC data points
statistical error

Fermi LAT data points
systematic error

statistical error

H.E.S.S. flux measurement
assumed slope =-2.4 +-0.4

E2dF/dE [TeV cm? s
2

PRELIMINARY'!

i Models adopted from A.A. Abdo et al 2009 Apj 706 L1 i
g Pion decay dominated :
----- - Inverse Compton dominated

Bremsstrahlung dominated

10° 10°
Energy, E [GeV]

150-700 GeV



LS 1 +61 303

* Discovered by MAGIC in 2006
(Periodic VHE emission)

» Correlation between X and VHE
gamma-ray in 2008 suggests
leptonic processes are at work.

 Faint VHE state detected in 2009
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Cygnus X-3
» Large MWL efforts!

m 56.7 hours of MAGIC-phase |
data results in upper limits at
every X-ray or Y -ray states

HESS J0632+57

m Variable source at VHE

m Detection by MAGIC in 2011
(ATEL #3161), coincident with
high X-ray activity period

L Time=585h
100 [~ Ny = 16% N =80.74 62

N, =723
Significance (Li&Ma)= 6015
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Extragalactic objects

Galaxies

=

Clusters
RV
N‘I’.‘
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Significance sky map of 1ES1215+303
observation with MAGIC in 2011

KVA light curve of 1ES1215+303
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Problng EBL spectrum 0.2-2 pm

3C 279
» Discovered by MAGIC in Feb 2006
= The farthest TeV object (z=0.54)
(Best object to constrain EBL models)
= Another flare detected in Jan 2007
(during a optical high state)

Stecker et al, 2006, (fast evolution) e,

i 3 B

& max-EBL (this work)

i Primack et al., 2005
; 10¢ b _— Cosrnic Micrewawve Backgreund =
( - wemmrees Mazin & Raue, upper limit 2007 ]
;‘* - HESS upper limit, 2006 —
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PKS 1222+21 (4C21.35) o | N
= Discovered by MAGIC in June 2010 [ §ss = =] cuwee
= Second farthest TeV object (z=0.432) % i; —-m"g
= Fast variability: doubling time=8.6 min || 5 LA I
= No sign of any cutoff N = st #I Eil
= Very challenging for emission models - *
logE(GeV]
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Preliminary

Combined Fermi - MAGIC spectra
covers, for the first time, the the
complete high energy bump over
almost 5 orders of magnitude
without gaps

Most complete SED ever
collected for Mrk421
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The M87 radio-galaxy Jet

;‘3‘5’50 Colours: 0.2 - 6 keV (Chandra)
;-sé’.o Contours: 8 GHz radio (VLA)
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» Shared monita
HESS, MAGIC VE :

» Day-scale variabilit

» Evidence of correlatio
the nucleus in X-ray and R

» Evidence of central origin c
the VHE emission (60Rs to theB

Brpe( 107" cm? 571

- -2 -1
e (1077 €m 5:'('3 o B N w

By, (keV/s)

By ., (KEV/s)
b 20000HHH

o
o)

Dy (MIY)
o
=Y

© o
=

)

io (Y
i
w

Rad
° © &
==

S yT=

oY Q’l» Q”) QD‘ Q‘) o QA‘ o) QQ Q "
S A S S oS AP S AP S N\ o>
I e H.E.S5. IS . I I I I

4 MAGIC i

I

Il
Chandra - core |

' nucleus .

oo
By o

. ooy o o es} o g o DDDDD
oo DEEID o
| —————— e e
=i X-ray |«
| &
o A
- knot HST-1.
| & Aaga, a0 a4
- Y'Y Ay aald b
f ‘vll."‘l ‘.Ag‘“““ e ‘I A Ad ups — e

ONDPONWONONPIOINONBO N WH L OoLKULNLIWWL
L T T T T T T T T T T T T

o
o))

)
o

L
O HST STIS/F25QTZ - core a
B HST ACS/F220W - core ad HST 1
B HST ACS/F250W - core £ L = .
& HST STIS/F25QTZ - HST1 y N O t
4 HST ACS/F220W - HST1 A m aa a p I Ca
4 HST ACS/F250W - HST1 At a L - Uy
T, o m@® sgcs = F5"r Ccore
T SR S R — —
+ VLBA 43 GHz- 1.2mas
¢ VLBA 43 GHz - peak
B VLBA 43 GHz - jet A” ﬂ
- Core UX ‘. \"o’f.‘, A ‘~
Radlo Peak ﬂUX %, W o ¢ * ’
i | Iet e u




20

Spectral Energy distribution of IC310 in 2009 Significance sky map of Perseus cluster
£ observation with MAGIC in 2009-2010

+ NGC 1275
* |C 310 -~

E> 150 GeV

NGC 1275— @
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With current astrophysical factors of dwarf
galaxy, we are 3 decades from models, but
uncertainty in the astrophysical factor are high

22

MAGIC Coll. (2010)
spectral index ' = -1
= spectral index T =-15
spectral index'=-1.8
— spectral index ' = -2
spectral index ' =-2.2
—— spectralindex '=-2.4

b

-:!E' (E_0>100 GeV & o_Li&Ma=0)

't (E_0>E_opt & o_Li&Ma=0)

t't (E_0=E opt & real o_Li&Ma)
[ Uncertainty in Astrophysical Factor

. "« mSugra (WMAP)
* soc—= bb (=85%)
s yy— 1T (>70%)



MAGIC Telescopes upgrade

New MAGIC-1 camera: (clone of Magic-2 camera)
- 1039 pixels (PMT with higher QE)
- possibility of using HPD

New readout system for both telescopes:
- - DRS4 running at 2 GSample/s

Improved trigger:
- Larger trigger area for MAGIC-1
- New ‘sum’ trigger for both telescopes (threshold= ~25 GeV)

Easier maintenance with 2 identical telescopes




Conclusion

The MAGIC telescopes in phase -ll

- Stereo observation since fall 2009

- Sensitivity >300 GeV twice better (0.8% crab in 50h)

- Sensitivity 50-200 GeV 3 times better (best world instrument)
- Improved off-axis performance

Some Recent results:

- Multiple discoveries and results (10 ATELS in one year)

- Detections of distant blazars (FSRQ)

- Very successful optical trigger (5 discoveries +AGN flares)
- Increase TeV radio galaxy catalogue (NGC-1275, IC-310)
- Extended MWL campaigns: Mrk-421, M87, LSI-61, etc.

- Morphological study of SNR (W51C)

- Study of Crab pulsar above 25 GeV




