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The Cherenkov technique to detect ( thal

gamma rays

Almaging showers

ADuration of a shower i nanosecond time resolution
needed

ASize of a shower 7 no need for lots of pixels

AAmount of light i big glass needed

AFluxes i large area required
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Stereoscopy

AShower imaging i better hadron discrimnation
AGeometric determination of the direction
ABetter determination of the energu
AElimination of the muons
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HE Gamma ray observatories cetenov telsap ary
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H E g am m a ray SO u rces cherenkov telescope array
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cherenkov telescope array

The Galactic plane

HESS J1912.100 HESS JIBS7.026 HMESS 1838018 HESS N846.029
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Galactic objects ( hc‘ta.p oy

ASupernovae remnants

APulsar nebulae

APulsars

ABinaries containing neutron star or black holes
AStellar clusters

AGalactic center - the black hole
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Extragalactic objects

AActive galactic nuclei
ABlazars
AGalaxy clusters

ASearch for
AGamma ray bursts
AGalaxy dark matter halos
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Physics to be learned < hc!:a'pv

ASources of cosmic rays

AParticle acceleration mechanisms
AExtragalactic background light
APhysics beyond Standard model
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Science with HE gamma: cosmic rays
origin

cherenkov telescope array

Sclentific American, {c) 1993
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A Photons trace high energy particles
A Photons point to sources !

A Observing evolution of

A particle energy spectra

ARole of magnetic fields
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Pulsar studies

APulsars- High energy particle factories

A Possible IC emission

A Solitary pulsars

A Role of magnetic absorption _

APulsars in globular clusters i ensemble Bz ¢
of millisecond pulsars 2 0sh >25 GeV

A Pulsars in binaries 8
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Radiation from a Pulsar-wind-nebula complex

Pulsar
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Pulsed
inside LC

Pulsed
outside LC

15



cta

cherenkov telescope array

HE gamma ray binaries

A Only four objects known
AEach is special

AAllow to probe a pulsar from diffe o 02 o1 0s o8 1 12 1416 s
directions £k .

A Difficult to model E SiEan § 55 EUEr 0

A Neutron star or black holes ?
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The Galactic Center

lefuse gamma rays Correlate (MM Tenra Retviwi 30 9wl
I a CcoSmic acod¢

HESS J1745-290 (The Galactic Centre)

High resolution may reveal the

Emission along the Galactic Plane

Mystery Source HESS J1745-303
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Active Galactic Nuclel

AGN detected at VHE (status of November 2011)
according to the TeVCAT catalog

Zechetal 2012

WComae
+90" ES1218+304
SR Y
1ES10114498 H1426+428 SKS 14244240 ® w7
e 144041 c2n
k169 e
1ES08064524 Maso1 | og s G s
acaanznooam . .

1ES17414188
1!8.05020875 158.19530650 5}

MAG'%J?M!+C35 R!.“‘&&?oiﬁiﬁ
+180° tEsgorteses | MESSJISE3.21 o -180°
?E%:wusu VERJ0521+4211
NGC1275 ®
= JCMA
1310 PKS20
RBS0 e HBL
E-] PKS2155-304
= 1E50347-
| * N
a1z1F
SH 1355.9-1 ; radio 98'.
L3S e Baase-a08
- -
90

48 objects

(40% of currently detected VHE sources)



cta

cherenkov telescope array

Radiation from BH environments

Basic scenarios for SED modeling

leptonic acceleration

hadronic acceleration
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CenA
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E B L Stu d I eS cherenkov telescope array

Observed spectrum

Gamma-rays
from jet of Quasar

high absorption
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EBL studies
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AProbe the early stars

A Population Il stars

A Detecting the end of dark ages

ANeed to disentagle the internal and
external absorption

A Many sources required at different
redshifts

A More blazars needed at high redshifts

Tomasz Bulik, NAOC BEijing, Junel9, 2012
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GRBs

A Fermi detects photons up to 30GeV i 90
GeV at source

A High energy component of the GRB
spectrum i Comptonization ? Hadronic

processes ? o/ S Tecon Count spectra

A " ':~ . 4 : B 'NAI_03 ¥
ANo HE gamma ray c!etectlon yet o ~ . GBM/BGO NAI 030
ANeed larger sensitivity <100GeV, and ¢ .y NAI 032 -
_faster slew to a GRB position —;‘,‘°'2_§GBM,N;, o L ATLATBACK =
A Currently, shortest time to start £107- hA U
observation is ~100s from trigger - ‘-ﬂ‘?‘g 0
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Dark

matter

A Search for anihilation in centers of
galaxies

AThe M

Ilky Way contamination by the

BH, but it is a nearby source and strong

signal

A Look for dwarf spheroidal galaxies

A Ceren
candid

KoV telescopes best suited for
ates with masses above 1 TeV

A Need

nigher sensitivity and better

spectral resolution
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(Image: David Malin, Anglo
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Current status of DM searches ‘ cherenkon telescope aty
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