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B 40 TeV Gamma—Ray Soueces in 2006

The High-Energy Gamma Ray Sky (2006)

39 sources (E > 100 GeV) (Galaciz coordinetes) 28 discovered by H.E.S.S.

1 discovered by MAGIC
(since 2003)

WAGN

¢ Plerion
© Shell type SNR
@ Binary system
B Other or unid.

Background calours indicating norhern/ southern sky

G. Hermann @ Santa Fe Workshop (2006)



TeV 2 IBREDAER

mExtragalactic: 13

Blazar: 11 (Mkn 421, Mkn 501, ...)
Radio galaxy: 1 (M 87)

mQGalactic: 30
Plerion (PWN): 6 (Crab, Vela X, MSH 15-52, Kookaburra, ...)
Shell Type SNR: 3 (RX J1713, RX J0852, Cas A)
Binary: 3 (PSR B1259, LS 5039, LS | +61 303)
Diffuse: 2 (GC Region, Cygnus Region)
Other / UnID: 16 (GC + H.E.S.S. Survey (10) + UnID (5))



Galactic TeV Sources: H.E.S.S. Spectra
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H.E.S.S. Galactic Sources
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RX J1713 D#RA| (CANGAROO-I 1)

~ CANGAROO
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RX J1713 O&A (H.E.S.S.)
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Leptonic Model seems to be unlikely; low B-field vs fine filaments
Larger lever arm in energy needed (low and high Energy)

What is the maximum energy ? The knee 7

G. Hermann @ Santa Fe Workshop (2006)



RX J1713 D& (H.E.S.S.)

Morphology
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More TeV SNRs?

two young “‘1Crab* strength shell type SNRs

Vela Junior RXJ1713.7-3946

47

.. . PSF
08h00m B5h50m

RA (hours)

flux and spectrum - similar, morphology — rather different

F. Aharonian @ Barcelona Workshop (2006)
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O 28 m
15 ~ 25 GeV threshold
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mMAGIC |1
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Advanced photodetectors

» HPD
»Silicon PM




100 TeV ARIBAF = L >0 7 BRI ke E

mCherenkov Telescope Array (CTA)
H.E.S.S. — MAGIC joint project
FEMFE 150 M 1—0O

mTenTen

High energy (> 10 TeV) (Z5F{E L 7= Cherenkov telescope array
Adelaide 7 Jb— T [

mTrack Imaging Cherenkov Experiment (TrICE)

"Direct Cherenkov” from primary — L2 HIE
Argonne, Chicago, Utah



Cherenkov Telescope Array (CTA)

o

CTA Major European Project

. @\ 7om Tt _o50m. 1500m _

E, ~1-2 TeV

~Ex~10-20 GeV g _

Proposed by
W. Hofmann
Berlin (2006)

Santa Fe, May 11-12, 2006 Workshop: "Ground-based Gamma-ray ; 11 3
Astronomy: Towards ’ﬂe FuRre "

Dnnpelkn“@HSanta Fe Wﬂrkshﬂﬁ”fﬁﬁﬁﬁ)



CTA

H.E.S.S. - MAGIC — CTA meeting ‘
Berlin, May 4-5, 2006
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1) Identification of common physics goals / interests.

2) Definition of a procedure to find out which possible designs of
a future observatory could meet the physics goals ?

3) ldentification of criteria to evaluate possible designs.

4) Implementation of common working groups and
definition of their tasks.

5) Last not least:

bring together people who work in the same field, but (still) in
different experiments

G. Hermann @ Santa Fe Workshop (2006)



CTA Sensitivity

>0
S08 0
mgw - L 3 KR
Sensitivity of CTA
L A
o
1 1 I | L L I—_.\__\_I_\__\_L_\-I-\-_I-\-LI I I I I I LI II I I I | L L
1 0'1 1 B - Hﬂh'”'"a,, -
T-._Crab :
i “_ 1 W.Hofmann
P 10 s r
% ~. 1 CTA Talk
o —. N
= R 1 (2006)
H‘“‘ -\--\‘-\--\-H"'\-.
% 1 0"1 3 B -h-h"ﬂ-,_hﬁ:l anﬂlorab —
LLI |
N .
‘-LE’ 1 0-14 | 30 m stereo 20 wide-angle
o - telescopes 10 m telescopes
Konooelko :— de la Calle
LL - Astropart.Phys. Perez,
15 [ 24 (2005) 161 Riller, astro-ph
10 " F C | oso2284
urrent -
Simulations 1oL Crab
10'15 L] ] ...|4 L .
10 100 1000 10 10

Santa Fe, May 11-12, 2006

Workshop: "Ground-based Gamma-ray

nF

=

Astfnnmy:TtEarr@kEi@]RfEHDplelkD @ Santa Fe Workshop (2006)



TenTen Project

mEffective area of 10 km* at energies 10 TeV and above

m Stereoscopic array of 30 ~ 50 telescopes (full scale)

Cost—effective design:

» |[nter—-telescope spacing exceeding 250 m
»Mirror area 10 ~ 20 m?
»Field of view 5° ~ 10°

30 times larger effective area than that of H.E.S.S.

mR&D application to the Australian Research Council (ARC)
Build one telescope first in Woomera
Continued support for CANGAROO-III



TenTen Concept (Plyasheshnikov, et al. 2000)

® Cherenkov plateau
~u Radius ~ 150 m

U  mCherenkov tail observable
1 ’ ’ with larger aperture
Expand effective area

mWider FOV necessary
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Gamma rays from a vertical
point source

Geomagnetic field in Woomera
Altitude: 160 m (Woomera)
Parabolic reflector (f = 1)
No blurring

No NSB

Pixel size = 0° .17
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Unit Square DOBEM L EFE
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I International Workshop in Adelaide
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Locating PeV Cosmic-Ray Accelerators: Future

Detectors in Multi-TeV Gamma-Ray Astronomy
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Track Imaging Cherenkov Experiment (TrICE)

-

‘

TriCE: The Mechanism (small pixels & fast timing)

‘Use EAS Cherenkov signal as trigﬁi
‘Direct Cherenkov signal - Z2 . T i
g _\\ Aﬁ;\‘l
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|5ns :
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Ons
0 ().5deg L
Direct Cherenkov light all arrives ‘\—I'a:__ H,III

within < 1ns dispersion (~ 300psec).

EAS Cherenkov imaged through Fresnel lens.

Direct Cherenkov imaged by
spherical mirrors. Longer path
length gives ~20ns time delay

K. Byrum @ Santa Fe Workshop (2006)




. Rough Estimation (Direct Cherenkov)

m Cherenkov F&F&L:

. o L 1 1
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mE:
KEZEE ~ 70 g/o (BE ~ 18 km) DE AT n = const.
Z=1(&¥F)

mith FTD photon density ~ 0.4 photons/m’

5m’ $875 L 2 photons — #RA| A o]
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mTeV H KK ~ 40 & in 2006
Galactic sources & ~ 30 ] = FEWLAXRT ML
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» Cutoff @ 12 TeV

® 100 TeV BRI A < iS5t
CTA (highest energy branch)
TenTen



