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MAGIC Phase Il (MAGIC-I + MAGIC-II) in 2009 >1000 sources will be discovered
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HESS Phase Il (HESS + 28m Telescope) in 2010
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#E| T )L —45E18: 20-30GeV ~ 100TeV
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= Better morphological study

R EH
- Jt¥FEk:20-30GeV ~ 1TeV (mainly extragalactic science)

« Several 23m class telescopes + some 12m class telescopes

= FEFFk:20-30GeV ~ 100TeV (galactic + extragalactic science)

« Several 23m class telescopes + many 12m class telescopes + some 6m telescopes




A possible option:
Mixture of telescope types

Some central big telescopes

Many Medium + Small Telescopes
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CTA% CTA{=+gH (dt. FE 2 stations)

One observatory with two sites
operated by one consortium
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CTA? Preparatory Phase Study started

Design study started in Jan. 2008
Preparatory phase study started in 2010
(budget 5.2M Euro, 1M for hardware)

Milestones, tasks are defined in each WP

WP1
WP2

WP3
WP4
WP5
WP6
WP7
WP8
WP9
WP10
WP11
WP12

MNG
PHYS

MC
SITE
MIR
TEL
FPI
ELEC
ATAC
OBS
DATA

QA

Management of the design study
Astrophysics and astroparticle physics

Optimization of array layout, performance studies and analysis algorithms
Site evaluation and site infrastructure

Telescope optics and mirror

Telescope structure, drive, control

Focal plane instrumentation, mechanics and photo detectors

Readout electronics and trigger

Atmospheric monitoring, associated science & instrument calib.
Observatory operation and access

Data handling, data processing, data management and access

Risk assessment and quality assurance, production planning
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CTA?" CTA preliminary M.C. Study

Configurations: 97 tel. hybrid system
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SNRs Pulsars  Micro quasars
and PWNe  X-ray binaries
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Orlgln of Dark matter Space—prpe
CcOSMicC rays & relativity Cosmology
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Kifune Plot

(expectation from log S - log N)
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Top-10 Cited Observatories

HIGH-IMPACT OBSERVATORIES

Rank Facility Citations Participation
1 SDSS 1892 14.3%
2 Swift 1523 11.5%
3 HST 1078 8.2%
4 ESO 813 6.1%
5 Keck 572 4.3%
6 CFHT 521 3.9%
7 Spitzer 469 3.5%
8 Chandra 381 2.9%
9 Boomerang 376 2.8%
10 HESS 297 2.2%

+ Madrid+Macchetto '09

+ Nature news Feb. 5, '09




CTA% Guaranteed Galactic sources

X

Micro quasars
X-ray binaries

?

Un-ID sources
Dark Sources

Pulsars

Galactic sources
200~400 sources with CTA

Where is PEVATRON?7?7?
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CTA® Guaranteed Extragalactic Sources

Extragalactic VHE y-ray sources +90° _
(E,>100 GeV)

‘Stamurst'galaxies™
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2009-02-25 - Up-to-date plot available at hitp//www_mppmu.mpg.de/~rwagner/sources/

27 sources (2 x FR-1, 24 BL Lac(HBL, IBL, LBL), 1 x FSRQ)

~800 sources with CTA
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CTA® Possible New Classes of Sources

Galactic Diffuse

Clusters of galaxies Dark Matter Annihilation
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CTA™ Gamma ray bursts

:

Hypérnova Binary neutron stars

GRB Blast shock wave
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Potential Source of UHECRs
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VHE observation crucial! — T —

After glow
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Gamma ray emission process
from DM Annihilation

Bergstrom et al.

.
61

Dark Matter Annihilations

vy Fmovmnny
2.03%

¥ Y

Noutrakno coniruum gamma ray
flux 1owards galactc centre

NFW model, A1«10" s

contribution:
Internal
bremsstrahlung

Photon Plux fem & GaV )

—— Background, £’
- = 300 GeV neutralno added
wesee 60 GeV neutraino added

2 3 a8

100
Photon energy [GeV]

L.B. PUlko & J. Buckley 1998 T. Bringmenn, L.B., J. Edsjs, 2007




CTA?‘! Complimentarity with the direct
Tkl search experiment

L. Bergstrom and J. Edsjd, 2008
Red points are excluded I

by Xenon10. Green points f§) | Expected sensitivity
N il / by Fermi

Present approximate limit
from direct searches
(Xenonl10 experiment)
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SIALE—HT x ELMzHRIEH
'

[ If Gravity is:a1Quantum theory,
I at a very shortidistance it may show a very complex
" “foamy” structure fue to quantum fluetuation.

Long Wavelength

Short Wavelenth L l_«.
W .\ Energy 1000GeV ~ 10°
Distance 100~1000Mpc (10'¢""sec)
fic’ \/isible time delay ~ 1 - 10 sec

E, = ~1.22x10"GeV

| Linear deviation:
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CTA® Recommendations and supports
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FRoadmaep 2008

e ASTRONET Roadmap -
ASPERA Roadmap High Priority project Ododooooood
Magnificent Seven Ground based projects Phys & Technology 0 O
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2008 2009 2010 2011 2012 2013 2014 2018 2016 2017 J01M




» Decadal Survey in Astronomy
CTA% and Astrophysics in US

New Worlds,
New Horizons

in Astronomy and Ast rnpﬁymcs

port Release e-Townhall

of the National Academies

August 13, 2010

Ground-based projects ranked in order:
Large-scale

Large Synoptic Survey Telescope (LSST)
Innovations Program

Giant Segmented Mirror Telescope (GSMT)
Atmospheric Cerenkov Telescope Array (ACTA)

* US group (AGIS) is recommended to join CTA as a
minor partner with 100M US$ (40-50MEuro equiv.)
—»[0000000000000000000
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MAGICOOOOODOOO CTA-Jdapan U

D=273mm
D=330 mm

D=76 mm
Aluminum D=T70,...130

CF 100mm, 80mm
Steel X100 mm

MERO beams connections

We need 200 units of
1.5m Hex mirrors / Telescope

1600 Units in total
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FPI (coordinator: 1)
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Calibration (coordinator: 0 0)
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PHYS-WP

coordinator: [] []
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PHYS Member
000000000 AGN, GRB, SNR

Dark Matter / Fund. Physics 7
EBL / Cosmology 7
AGNs 10
CR / Clusters / Starbursts 8
MQ / Binaries 2
CR / SNRs / Mol. Clouds 14
PWNe 5
Pulsars / Glob. Clusters 3
MW / Transients 12
GRBs 12

Surveys / Sub-arrays I
Extended / Diffuse Srcs. 4
Intensity Interferometry 0
DC Light / CR composition l




Concluding Remark
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