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The MAGIC Telescopes
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The MAGIC Stereoscopic system

e MAGIC: Two Imaging Atmospheric Cherenkov Telescopes (IACTs) of 17 meter
diameter mirror dish to perform Very High Energy (VHE) gamma-ray astronomy

[_

Operational energy range ; 50 GeV - >30 TeV ]

Sensitivity: 6/1000 the Crab Nebula flux (above 250 GeV) after 50 hours observation
Angular resolution: ~0.12-0.08 deg (energy dependent)

Energy resolution: ~17-22% (energy dependent)

Fast movement (points to any direction of the sky in less than 20 seconds)

Optical link system for transmission of analogue signals over long distances

(160 m)with minimal deterioration (FWHM < 3ns)

2GSample/s digitization of signals with DRS4 chips

Observatorio Roque de los Muchachos (2200 meter a.s.l.)
La Palma, Canary islands (Spain)




Overall evolution during the last 10 years

Evolution of the telescope sensitivity over the last decade
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Better sensitivity + Lower energy threshold = More science



VHE pulsed emission from the Crab pulsar

Aliu et al. (MAGIC collab.)
Science 322 (2008) 1221

First detection of emission
above 25GeV for a pulsar

Artist’s view

-

Aliu et al. (VERITAS collab.)
Science 334 (2011) 69-72
First detection of emission

Optical image X-ray image
Source NASAJESA Senarce: NASAESA

The VHE pulsed emission from the Crab pulsar was totally
unexpected, and posed many challenges for conventional
pulse emission theories. VHE had to be produced close to
ey (cev) the light cylinder, or even outside the light cylinder
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Fermi spectra show that

First Detection of bridge emission (between P1 and P2) at VHE

the bridge emission is
prominent above few GeV

Light Curve of the Crab Pulsar between 50 and 400 GeV
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The VHE emission from the bridge might bring
information about the toroidal bending of the
magnetic lines near the light cylinder

Astronomy & Astrophysics, Volume 565 (2014)



HESS J1857+026

Extended TeV source discovered during the H.E.S.S. galactic plane survey
Spatial proximity of young pulsar PSR J1856+0245 -> PWN candidate?

MAGIC observations bridge the gap between GeV (Fermi-LAT) and TeV (H.E.S.S.)
Favour 2-source scenario: PWN + molecular cloud complex

HESS J1857+026

HESS J1858+020 08

PSR J1856+0245

Fermi-LAT J1857+027 07

MAGIC, fitted position
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Astronomy & Astrophysics, in press (2014)



Detection of the largest flare from a new TeV radio galaxy: IC 310

Astronomy & Astrophysics, Volume 563, id.A91, 9 pp. (2014)
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I observations) show that this object
; behaves like a blazar
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~0.1 meV  MAGIC observation, we detected the
largest (by far!) activity to date.
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Aleksic et al., submitted Nov.12, 2012
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e Light curve with 9 events/bins shows a few min. variability; unusual
for a radio galaxy

* Still, spectral shape in the VHE remains constant

* No curvature in spectrum from 60 GeV — 10 TeV

* Difficult to explain with current (standard) theoretical scenarios !!

Paper submitted



S3 0218+357: Gravitationally lensed blazar at a redshift of ~0.94
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First G-APD Cherenkov Telescope

G-APD camera:
SiPM as photosensors

. Stable detector performance
» High data taking efficiency
» remote and automatic operation

www.fact-project.org/smartfact _

. Observations during strong
moon light

» Larger duty cycle

» More complete data sample
» Ideal for Longterm Monitoring

. More details:

_ design report: H. Anderhub et al.
JINST 8 (2013) P6008

_ Performance paper:
A. Biland et al. 2014 arXiv:1403.5747




FACT — Longterm Monitoring and Flare Alerts

Mrk501:

FACT Quick Look Analysis

Select date 2014 ~| |07 ~|| 01 ~| source | Mrk 501 -

Flare Alert

Select time binning | Inight| ~| and range | 28 days - | Heset

Displaying 'excess rate vs mjd' for Mrk 501 for the night 2014/07/01.

Excess Rate vs MJD

8./9. Jun 2014 FACT Preliminary

Flare Alert
18./19. Jun 2014

excess evis'h

Flare Alert
20./21. Jun 2014

Flare Alert
23./24. Jun 2014

public access:
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http://www.fact-project.org/monitoring



Overall instrument evolution during the last 10years

Telescope commissioning in 2004

Start of Scientific operation in 2005

In 2007 the DAQ system was upgraded from “custom 300 MHz FADC” to multiplexer
(16x1)system using commercial (Acgiris) 2GSample/s FADC system

In 2009 the Second MAGIC telescope started regular operation

In 2011 and 2012 the first MAGIC telescope was upgraded

FUTURE:

- Exchange of mirror panels finished.

- Sum-Trigger-ll already installed.

- Further increase in sensitivity and operational stability feasible through SiPM cameras.
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