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High Energy astronomy
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Limitation of space satellite in the VHE range
(> 100GeV)

Small effective area results in low detection rates at E>100GeV, even
for strong sources: For Crab is around 100 photons/m?/year

MAGIC differential sensitivity (Li&Ma, 50h)
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~200 emit even higher energy (TeV)

Source types
Extragalactic sources

® Active Galactic Nuclei
® Starburst Galaxy

Galactic sources
Pulsar Wind Nebula
Super Nova Remnant

Compact object
(Pulsars,binaries etc.)
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¥ Star forming region
Globular cluster

Unidentified

Sky map in galactic coordinate
The sources are detected by IACT: “Imaging Atmospheric Cherenkov Telescopes”



Pulsar-Galactic Source

* A highly magnetized, rotating neutron
star.

* Neutron stars are very compact objects
with the mass of the sun but a diameter

of about 20 km.

* Emitting a beam of electromagnetic
radiation.

* Radiation canbe observed only when
. g L - the beam of emission is pointing toward
(c) MKramar the Ea rth-

Emission regions and mechanism remains
unclear (Giovanni’s talk)




AGN (Active Galactic Nuclei )-Extragalactic

Narrow Line

Region Galaxies hosting a supermassive
BH in their center.
Broad Line

Region

* Blazars: One jet points towards
the earth.

Accretion
Disk . . .
* Flare: Rapidly varying-activity of

| blazars.
/

Obscuring .

Torus  Acceleration models are needed
to explain the fast evolution of
flares.

Urry, C. Megan and Paolo Padovani 1995.



GRB (Gamma Ray Burst)-Extragalactic

Fermi GRBs as of 160521

" Xy ll" i "
ﬁ,'.‘;:!' :'.?,)'
Pa "' X Y TNy
’E‘Z#"'! g '!." W iy LA T L
4 '. ‘ "' ,' W "'~|'$ ;."" ¥ "?': e Bl L By

' -

g Jhipi s Tt A P i B
by Sy s fot R, v R
ot ST Ve
“:l" ',**ll.‘:% . 'i' .r 2 n’l' "'...ni.‘ x ¥y ' I' "

L wu? o i £ " oE ""ﬂf:‘ yy "

' rx Tadbe ¢ -.P? "'“‘ &'u'“ »

o S ; .'!'"'-:l?‘ b o L L
1844 GBM GRS T iR

247 Swift GRBs

111 LAT GRBs

Fermi GRBs from 08/2008 to 05/2016

BATSZ 4B Cululou.

=0
- GRE classificatlon _J+ |
&0 — —
g - ’ ]
s ol 7
- short long -
TN 771 M SUEE T 8 771 NN T WO ¥ 0 171 NN N SN R ¥ 171 MUNNNEN N U100
0.007 001 Ul 1. 10. 100. 120

Tan (Szecomds]

Transient extragalactic sources (a second to a few
minutes )

that occur randomly and unpredictably
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MAGIC telescopes

Located on La Palma, Canary Islands,
Spain (28.8°, 17.9°, at 2225m)

Distance between two telescopes is
85m

The first telescope started to take data
in 2004, and stereo observations with
both telescopes commenced in 2009.

Energy threshold of ~ 50GeV

Diameter D = 17m
of the parabolic reflector dish

Field of View of 3.5°



Extensive Air Showers (EAS
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The Imaging Atmospheric Cherenkov Technique (IACT

Primary particle (1 TeV)

Top of atmosphere
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[Commichau2007] Different views of the shower geometry



The Imaging Atmospheric Cherenkov Technique (IACT)

For each event:
A vector value is stored with many components

-For gamma/hadron separation
-For direction reconstruction
-For energy reconstruction
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(right panel) showers



MAGIC Performance
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Current Status (Pulsars)

e 2008 MAGIC detected pulsed emission from Crab pulsar from 25GeV to nearly
100GeV.

e 2015 MAGIC detected pulsed emission from Crab pulsar from 100GeV to 400GeV.
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Current Status(AGNSs)

e 2017 MAGIC reported evidence for gamma-ray emission from the
lceCube high-energy neutrino candidate event TXS 0506+056 (AGN).
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15th year’s birthday of MAGIC
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To improve the sensitivity at lower energy range (Sum-Trigger-1l) and higher energy range (Very
High Zenith-angle observations).

Based on what we have learned from MAGIC, the Cherenkov Telescope Array (CTA) is expected to
start operationin the near future.

Calibration for CTA
SiPMT test for CTA

CTA will employ three different-sized telescopes: a Large Size Telescope (LST, 23 m diameter), a
Medium Size Telescope (MST, 10-12 m) and a Small Size Telescope (SST, 4—6 m).

Whatis the CR content of SNRs or of galaxy clusters? Up to what energies do GRBs accelerate
particles? What s the particle nature of DM?



Thank you very much!



