




















Detection of gamma-rays (2)

Direct Indirect
detection (pair creation) (atmospheric (shower array)
Cherenkov)
>100 GeV
(— 100 GeV) (= 50 GeV)
Pros High S/ NN Large area 24hr operation

[Laroe FOV Good AO

Small area Low S/N (CR
High cost

Large FOV
Low S/N (CR
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bked.)

(but imaging overcomes this!)

Small FOV
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- 380 individual facets
15 m focal length
60 t structure
Alt-Az mount

e 4 x960 x 0.16° PMTs—
5e¢ field of view

e Integrated readout
electronics

e 2-telescope coincidence
HESS-II 28m¢ telescope is to be built by 2008.




http:/ /wwwmagic.mppmu.mpg.de/

VAGIG-I & MAGIC-II

17m diameter largest dish

High resolution camera
Ultra fast read out system 300M = 2GHz
Analogue signal fiber transmission

MAGIC-II is under construction and will
be completed in the fall of 2007.
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http:/ /icthp9.icrr.u-tokyo.ac.jp/
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http:/ /vetitas.sao.arizona.edu/

| VERITAS
] Four 12m telescopes in AZ

VERITAS Cretum

T1 since 2005
T4 March 2007 T3 since Nov 2006
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| Aharonian et al., ApJ 636, 777 (2005)
=25.5. Galactic plane survey
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ernova Remnants 19]
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RXYJ1713.7-3946 spectrum

T.Tanaka, Ph.D. thesis (2007)
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Inverse Compton scenario — electron origin

1’ decay scenario — proton origin

—> Proton origin favored? — but revised electron model viable... 16



sar Wind Nebulae [8]
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nidentified sources (6]

HESS J1616-508

Category Source Discovery Observation
G332.4+0.1

Un-1D TeV J2032+4130 HEGRA /7 T RSRJ1614-5048

Un-ID HESS J1303-631 HESS p—

Un-ID HESS J1614-518 HESS

Un-ID HESS J1702-420 HESS &

Un-ID HESS J1708-410 HESS 05 GR2404

Un-ID 3EG J1744-3011 2 HESS J1745-303

.L : ; : 3315 b (9
3 " ' | g 0 Bk | oo Bhbicen Toding: Bodies: Moo Bdian Kolnan Pobdocs Mdiog Shiien Hoii
Name Possible conterpart:~ Type® Iy fhw N Tk /8 frev/fx  Reference? ~ \ 3

HESS J0832-463 RN JO85H2-4622 SNR 21 69 4 26 A0 ~07 1.2.3 B=10uG HESS ]
HESS J1303-631 ~ 7 10 N 20 <6 >16 4 I T
HESS Jisl-301  PSRBISO9-58  PWN 23 16 86 20 32 05 67T fa Y
HESS J1632-478  AXJ16319-4752  HMXB? 21 17 210 16 L7 LD 80 Y- Reia 3
HESS J1640-465 (338300 SNR 24 071 9% 30 030 24 8,10 > \ Comak ’
HESSII7TI3-307  RXJITIS7-3046 SR 22 35 8 24 & 0065 11,12 = 3l s |
HESS J1804-216  Suzaku J1804-2142 ? 27 048 2 .03 0025 19 8 13 & T 3
HESS 11804-216  Suzaku J18042140 7 27 048 110 L7 0043 1 813 =l :
HESS I1813-178  AX JI813-178 ? 21 080 110 18 070 13 8 14 o \B=°-‘“°
HESS J1837-060  AX J1838.0-0655 702 14 40 08 13 1l 815 0

TeV 1203244130 — ? 19 02 7 7 <020 >10 16 2 110 100100010¢ 10° 10° 107 10° 10° 10'0101 1072105
HESS TI616-508 - 1 24 17 11 20 <0031 >5%  Thiswork Photon Foerey. (oV)

Suzaku (Matsumoto et al. 2000)



alactic center

H.E.S.S.: Aharonian et al.,
&A 425, 1.13 (2004)
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FIG. 1.— Smoothed sky map of y-ray candidates (background subtracted)
' in the direction of the Galactic Center for SI 0 ph. el. (correspondi
(O 2-8 TeV) to an energy threshold of about 1 TeV). Overlayed are green contours
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Aharonian et al., Nature 439 (2006) 695

galactic diffuse emission

H.E.S.S.
s E— Spectral index
Galactic plane -2.29 = 0.07 £ 0.20
Implies harder
CR spectrum than in
our solar system
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Sinnis, CTA Workshop, Paris, March 2007
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vgnus region (1)
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Kawata, ICRR Workshop, Kashiwa, March 2007

he Cygnus region (2)
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Figure 1. The significance for an event excess as a function
of right ascension and declination in a 1°x 1° region with
the position [R.A. = 287.1°, decl. = 5.5° (J2000)] in the
center observed between 2000 October and 2001 September.
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Tibet air shower array, Yangbajing, China 23



peked blazars (HBL)
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Figure 2: Mean free path for photon-photon pair production in the infrared-microwave
background radiation. I'he curves correspond to those in Fig. 1 except that the effect of
Lorentz [nvariance violation discussed in Section 4 is shown by the long dashed curve.
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Classification by M.Teshima, CTA Workshop, Paris, March 2007

go¥sources in the TeV region
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http://www.mpi-hd.mpg.de/hfm/CTA/

AN Cherenkov Telescope Array)

'CTA: Major European Project |::°
2 g : {9 £33 North array
- 2 (*10GeV-1TeV)
‘- o = < South array
- X M . | - i 250 m: 1500 m= (*1OG€V—1OOT€V>

: =_ > 5 En~ 1-2 ]V _
\ 2= e E, ~ 50-100 GeV Total ~150M€
Eup~ 1020 Gev .

Proposed by
" | s W. Hofmann
2 b2 LAE Berlin (2006)

Santa Fe, gy 11-12, 2006 Workshop: "Ground-based Garma-ray

Astmonomy: Towards the Future 11"

Konopelko, Santa Fe WS, May 2006
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Summary

nergy gamima-ray sources may
varieties, including both Galactic

stronomy.

rnova remnants are confirmed to be very-
-energy particle accelerators: an important
nce of cosmic ray origin! Plus others!

o Fun mental question in cosmic rays still
. remains: electron origin or proton origin?

= The “third generation” Cherenkov telescopes
are working hard (and “fourth” ones are
planned)— more fun!
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