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~23m telescopes

4-6° FoV

0.08 - 0.12° pixels

Parabolic/Hybrid f/D~1.2  12m telescopes
7-8 FoV

0.16 - 0.18° pixels
Hybrid f/D =1.35

4-7 m telescopes
8-10° FoV
0.2-0.3° pixels
-~ DCorSO f/D0.5-1.7
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| Gamma-ray

Air shower

| Cherenkov light

— Light pool

Detection by
fast cameras
in telescopes

_xlmaging Air. Cherenkov

Cherenkov Light Images on cameras
50photons/m? ~1000 p.e./Tel at 1TeV
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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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23M Large size telescope and

CTAlZm Middle size telescope

-

23m LST designed by MPI group

D=273mm

D=76 mm
— Aluminum D=70,..,130
— CF 100mm, 80mm

— Steel X100 mm

12m MST designed by DESY group




cTAar 4-vm SmalliSizelelescope

Italian Design 7m UK Design 4m



POSSiIble array configuration

Configuration E:
LST x 4, MST x 23, SST x 32
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... & All'sky observatory
=2 stations in North and 'South)

One ehservatory With tWe SItes operated By 6ne Consertium

Mainly
extragalactic 8
science

~ 100MEuro

? Namibia: Kohmas Highland 1800m
Chile: La Silla 2400m i
Argentina: El Leoncito 2600m

% Argentina: Puna Highland 3700m

Galactic plus
extragalactic
science




cTA% Specification and Physics

]
L

i Sensitivity x10 (10 Energy Res. x2
l4erg cm2s1) (10% @ 1TeV)
L €2
Shlis Angular Res. x3 Low Threshold E x2
(2 arcmin @1TeV) (20-30GeV)
Morphology .
Large Accept. x30 Fast rotation
“ (3x 10°m= >1TeV) 20 sec/180°
Origin of CR - "/ :_*tf-;fl.__ ; :
Better S/N x3 High Time Res. x10
>99.9% (~1sec)
All Sky Flexible modes
- Observatory Scan / Monitor
TeV - All sky map

Galactic diffuse



cTA% VHE Skymap

HE yray Sky Map
(ET>100 GeV)

2010-08-11 - Up-to-date plot available at http/fwww_mpp.mpg.de/~rwagner/sources/

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

Y-ray sources

<cpon[hmoe

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




2 Kifune Plot

i (expectation from log'S - log N)

Kifl_]ne Plﬂt
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HESS-like - HESS exposure - HESS sources

- - - -

AGIS/CTA - Flat exposure - Population

Galactic sourges
200~400 sources wWithn\CTA

Where is PEVATRON???

-

o‘:

Simulations: Digel + Funk (Stanford) + Hinton (Leeds)




crﬁi Design Study (2007-201.0)

Science Objectives Infrastructure / Service / Operation

PHYS MC i 0BS (7?/“}(‘:;&
(‘) (Monte Carlo) (HAMRAE) (BAMEE) F—A)

Hardware Elements

FPI ELEC MIR TEL
(FEARHFR) (B LEIER) (5 #I5%) (ZEFHE)

CAL #&mE. i)

e, 2. B

LST(ROR) MST(sh O %) SST(/hOATE)

PHYS CTA$RE2: CTAD Y31 - (#b_

PHYS CTA#&3: CTAD ¥IE2- (YA

MC CTA#%4:CTAMC (FH#EEHD)

FPI CTA#RGS:CTAERE&EHzI (TP HBF)
ELEC CTA#&6: CTAGAHLEIRESF)
MIR CTA$R%E7:CTA-LST S5—(FIBHKE)



% Preparatory Phase (2010-2013)
radditnevertical structure

Supported by CTA-PP Vertical” WPs

Technical project

Coordination: B1 System System
Integration Integration Integration

Qi:) B15: MC: Instrument simulation

(=, B16: TEL: Telescope drive
. control and safety systems

: “Horizontal”
() BAT: MIR: Mirror facets, mirror

elawed 1SS 019
elawes SN ZL9
elawed | ST :vL9

alignment

E WPs
N

10.JIW PUB S3ALP ‘2INONJIS 1SS (69
1041w pue saAUp ‘ainjonis (SN CLLE
oL pue saAlp ‘2In}angs 157 €19

and data acquisition

@ B21: ACTL: Instrument control




cTA% lentative time schedule

FP7 PP application

Applications

FP7 DS application ASPERA
l application

ESFRI application
\/

hayaon | ]
Tetescope desgn || )

Telescope prototype

Array construction ----

Component prototypes -.

_ Barcelona e R UK
CTA general meetings

Padova Crakow | | Zurich Zeuthen




4.5

CTA’% Recommendations and supports
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ASTROPARTICLE PHYSICS . . g -
the European strategy— 7~ : = g .
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EUROPEAN ROADMAP

; = FOR RESEARCH
AS[HUNE] . INFRASTRUCTURES

The ASTRONET aadrnap 2002
Infrastructure Roadmap: .

/zfm { Z A Strategic Plan for European Astronomy
(.‘ 2

UPDATE 2008

o — ASTRONET Roadmap

ASPERA Roadmap High Priority project ;3 Infrli?]tru_cturesd
Magnificent Seven Ground based prOJects rom Fhysics and eng

Ground-Bas

M EST
KM3Nel
CTA

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2000




Decadal Survey in Astronomy and
Astrophysms NN us

B . Ground-based projects ranked in order:
r N2k Worlds ~ Large-scale
N ewﬁ. - rIZ S '

in As%'onomy and Astro

Large Synoptic Survey Telescope (LSST)
Innovations Program

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

1.
e

":Report Release e-Townhall
Keck Center of the Nat!onal Academies
August 13, 2010

- .
MNATIONAL RESEARCH COUMNCI




CIlA Proposal by ClA-Japan
(':'I'A"J;;é Design Concepts by ClIA Consortium

CTA-Japan aVY— T L BE Design Concepts for the Cherenkov Telescope Array
http://cta.scphys.kyoto-u.ac.jp CTA-Consortium, arXiv:1008.3703

Cherenkov Telescope Array itiE

CTA-Japan avy—s7L

201048H30H
o Design Concepts for the
:'] Cherenkov Telescope Array
&
_ CTA
".f_—
T‘; An Advanced Facility for Ground-Based
=) High-Energy Gamma-Ray Astronomy
z
S The CTA Consortium
i May 2010
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cTAx Summary

o Whipple [SIZLE =B IRILF—H U TERNEE., HESS, MAGIC [Z &
UELCERE
o IH7E. 100Ul EDOXREMNERB SN TS
o SREHA > FHMFERE. AIFIE. HOYHBETAHD=X LA
o ZIEZFRLARADE R > FFILEDE&EE
o HUNEEFE-=¥YIE & EBL(Cosmology). B— L YA Z % (Fundamental Physics)

o CTAIERIERD A > <HRELEEELTH S
o EU METEE LTHFELEA. BA, KE AGIS WiihH Y ERFEEIZEERE LS,
o ffi75FE >6004 . BAZEHEES >80 BERRAIRIED Astroparticle Physics 705 5 L
® IZa=-T44—ICHAMERXEELTEE=NSD

o CTAICKAFHYE. FHIRYHE

o IRAIRAN. ERAIRICI000LLEDKRAE D> KXFE LTS HLELHERE
&Y ESREDEITE > sFHlEYE/NS A 42—, Morphology
RANDETCOEIRILT—KAZATE > FHELRE. SNROEIE, PeVatron
TEXRK : KYSHEE / SREDAIE 2 ~1sec DFHZEE)
= A KRIK(z<4) > AGN #iE, HONBEHRTA XY
#r L LMEFEDRIK



cTAx SUummary-continte

e CTA [ZX& 5 Cosmology, Fundamental Physics
® EBL D% HI%E = POP-|Il stars
o IEEMEDNIEZE € good energy resolution
e GRB &l = O—L YA ZEH Limit ~ 100 x Mpl

e Time Schedule
® Design Study (2007-2010) D 5
® Preparatory Phase (2010-2013) ~
® jEE% ~2014/2015 H b 5 &[]
o 204 & AIEAR

e CTA-Japan @ * >/\—I[% 53 £ (20104 9 AIR7E)
o FHIE. XfR. AUV, BmLHHN L

o CTA-Japan N9 9 S EEN. WHZEEHFH
® LST Prototyping (FPI, ELEC, MIR, CAL) X#&EFI#fZE 2011-2015?
® CTA sub-data center in Japan (~2015)
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