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of Tera-electronvolts

(Our photons are million-million times higher
than optical photons — comparable LHC energy)
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HESS-like - HESS exposure - HESS sources

AGIS/CTA - Flat exposure - Population
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Galactic sourcss
200~400 sources with

Where is PEVATRON???

Simulations: Digel + Funk (Stanford) + Hinton (Leeds)
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y-ray sources

HE 'y-ray Sky Map
(Ey>100 GeV)

2010-08-11 - Up-to-date plot available at hitp-/fiwww mpp mpg de/~rwagner/sources/

103 sources (42 Extragalactics + 61 Galactics) in July 2010
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Blazar (HBL)

Blazar (LBL)

Flat Spectrum Radio Quasar
Radio Galaxy
Starburst galaxy
Pulsar Wind Nebula
Supernova Remnant
Binary System
Wolf-Rayet Star
Open Cluster
Unidentified

Blazars, FSRQs, FR-I, Starburst galaxies = SNRs, PWNe, Pulsar, Binaries, un-IDs




Gamma factor ~10

SMBH 107-1010 Mg
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VHE instruments [ MB87 Jet

® VERITAS
4 MAGIC :
Y HESS. [ Core &

Core &
Tnner Jet

10 pc

Chandra (2-10 keV)
= knot HST-1

S e Model of 43GHz Radio flux
' using the measured VHE gamma flux
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VLBA (43 GHz) Flux [Jy]
®  nucleus (r= 1.2 mas) 12 -
peak flux
jet w/o nucleus (1.2-5.3 mas
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N ) ‘ . . w Date [MJID]
02 Apr 2007 02 Jul 2007 ql!in(::‘l 2007 01 Jan 2008 01 Apr 2008 54480 54500 34520 54540



BT flarein 2008;
CTA% VIAGI @ VERINAS HESS) andh\VIEBA

(B) 2008 Apr. 5

10° 10
length scale [cm]

20" (2kpc) |

Declination Offset (mas)

50 light days
L —
70 Rs

X-ray (Chandra) E 0.0 -0.5 -1.0 -1.5 20 05 0.0
Right Ascension Offset (mas)

(E) 2008 Mar. 19

> % = Average subtracted

optical (V band)

radio (6 cm)

- (D) 2008 Feb. 25 1 (F) 2008 Apr.5

Wi Average subtracted Average subtracted

Declination Offset (mas)

oo MR O

30mas (3pc)

radio (43 GHz, VLBA)

-1.0 -1.5 -20 05 0.0

"RA Offset (mas) Right Ascension Offset (mas)




CTA’*& Specliication andiPhysIics
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SINIRES New sources

Morphology. .

Origin of CR ‘-"i-"-f._

TeV - All'sky map
Galactic diffuse

Sensitivity x10 (10

l4erg cm2?s?)

Energy Res. x2
(10% @ 1TeV)

Angular Res. x3
(2 arcmin @1TeV)

Low Threshold E x2
(20GeV)

Large Accept. x30
(3x 10°m? >1TeV)

Fast rotation
20 sec/180°

Better S/N x3

High Time Res. x10

>99.9% (~1sec)
All Sky Flexible modes
Observatory Scan / Monitor

=1
Distant AGNSs

cosmology

GRBs

Space and Time
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Neutrinos:

Neutraline continuum gamma ray
flux towards galactic centre -

NFW model, AQ=10" sr
Free Hydrogen

and Helium:
4%

Dark Matter:
25%

Dark Energy:
T0%

contribution:
Internal
bremsstrahlung
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— = 300 GeV neutralino added
50 GeV neutralino added

P.Ullio & J. Buckley 1998 T. Bringmann, L.B., J. Edsjs, 2007




CTA? SUMMmaR/ PRYSICSIOIRC TA

o VHE gamma ray astrenemy:is now bloeming!!
® H.E.S'S., MAGIC and VERITAS are producing a lot ofi physics results. =» 2-3hrsilong
review.
® Stilllwe have many epen questions about High Energy Universe.

® \We need the next generation instrument = CTA

o CTA will achieve excellent sensitivity, higher reselutions and cover wider

energy range
® [Viore than 1000 sources will'lbe discevered
® All high energy seurces in eur galaxies can be ebserved (=400)
® Origin of galactic cosmic rays
® Observation will reach te the very deep universe (Early Universe when it was several

times smaller)
=>» Evolution oft Active galactic nuclerrand Super massive Black Holes.

=>» Histery of Universe: Structure fermation, Star fermation
e \We can answer many guestions not enly in/Astronomy but also in the fundamental
physics and cosmology:

® Search for DM
® TJest the special relativity using long flying high energy photons






Galactic Diffuse
All skymap GRBs UHECR Sources

Coma Cluster
0.5-2.0 ke

Starburst galaxies
Galaxy mergers

ﬂﬁDﬁpﬂc

Clusters of galaxies Dark Matter Annihilation



3 Viere SINIR'S:
O EVelution o SNR

W51C

IC443
W44

CasA We can study SNRs in different
RX J1713.7-3946 .
evolutionary stages
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B PIS 2155-304

CTA?:?'.i~"Spectral ERergy DIstripUbtien
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e [Ime-averaged
SED is well
described by a
Single zene
SSC moael:
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Highest energy electrons (y,>2x10°) produce the X-ray emission, but
contribute relatively little above 0.2 TeV
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Fermi Preliminary
SwittBAT(1-year)

Swift'BAT

RXTEPCA

SwittXAT

UNVO T/ Swift

ROVOR

NewMexicoSkies

MITSuME

GRT

GASF

WIRD

SMA

Moo

Matsahovi

e Combined Fermi - MAGIC spectra

OVRO covers, for the first time, the the

Efielsbers complete high energy bump over
almost 5 orders of magnitude
without gaps
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Most complete SED ever
collected for Mrk421
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CTA elescope

4

Gamma-ray

Air shower

Cherenkov light

— Light pool

Detection by
fast cameras
in telescopes

»lMaging Al CherenikeV,

Cherenkov Light Images on cameras
50photons/m2 ~1000 p.e./Tel at 1TeV

CTA-Typical parameters

Energy range 20GeV ~ 100TeV

CR rejection power ~99.9% (Multiplicity 6 Tels)
Angular resolution ~0.03 degrees at 1TeV
Energy resolution ~10% at 1TeV

Detection area > 3 x 10%m?

Sensitivity 1m Crab Flux (1014 erg/cm?s) at 1TeV
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