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cherenkov telescope array

CTA: the next generation
Cherenkov Telescope Array.
Prospect for SMBHs studies.
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¢ = Cherenkov telescopes

cherenkov telescope array

l Primary y-ray
~10 km

Particle
Shower

Particle

Image Analysis gives
— Shower Energy
— Background rejection
— Shower Direction

Stereoscopic views
— Improved angular /
energy resolution &
background rejection
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® e The current arrays

Instrument Telescopes Sensi-
tivity
(% Crab)
H.E.S.S. : ‘ 960
VERITAS : 499

MAGIC Tt +1I - 576,/1039
CANGAROO-III ' 427
Whipple

HEGRA

CAT'

: These instruments have pixels of two different sizes. Hoffman & Martinez. ArXiv:1008.3703

Properties of selected air-Cherenkov instruments, including
two of historical interest (HEGRA and CAT).
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http://tevcat.uchicago.edu/ | Source TypeS

‘ PWN

. XRB PSR Gamma BIN
‘ HBL IBL FRI FSRQ LBL
. Shell

. Starburst

‘ DARK UNID Other

uQuasar Cat. Var. BIN
WR



http://tevcat.uchicago.edu
http://tevcat.uchicago.edu

CINAF e cta
@ Y (A sample of) TeV AGN successes G

Fast variability of tera-electron volt y rays from the radio galaxy M87 -
Science 314,1424 (2006)

Radio imaging of the very-high-energy y-ray emission region in the central
engine of a radio galaxy - Science 325, 444 (2009)

Detection of y rays from a starburst galaxy - Science 326, 1080 (2009)
A connection between star formation activity and cosmic rays in the
starburst galaxy M82 - Nature 462, 770 (2009)
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Low-energy section: Core-energy array: High-energy section:
few O(24) m tel. (LST) many O(12) m tel. (MST) many O(6) m tel. (SST)

- Parabolic reflector - Davies-Cotton reflector
- FOV: O(5) degrees - Davies-Cotton reflector (or Schwarzschild-Couder)
- 0(0.09 deg/pix) - FOV: O(8) degrees - FOV: O(10) degrees
- f/d: 0(1.2) - 0(0.18 deg/pix) - 0(0.25 deg/pix)
- f/d: 0(1.4) - f/d: O(1.2-1.5)

in the 100 GeV—10 TeV
domain
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A factor of 10 more sensitive than current |ACT.

Substantially better angular & energy resolution, larger field of
view and much wider energy coverage.

A ~150 MEuro International effort involving >700 Scientists in
> |00 Institutes in 25 Countries.
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M. Martinez, Zeuthen 2010

.. Crab
Exploring the cutoff
" .. | regime of cosmic
—10 “ ‘
: accelerators

L
wl Z
Hi-z AGN. \\;\_

GRBs, pulsarsj _
dark matter
— 107"

+ Improved angular resolution
source id. & morphology 1% Crab

+ Improved energy resolution
cutoffs & spectral features 10°* 10° GeV

+ large FoV (6-8 deg) Population studies, extended sources,

extended sources, survey variability, precision TeV astronomy
+ multiple observation modes
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Scientific community Hoffman & Martinez, ArXiv:1008.3703

Data products é E

Virtual Observatory
Proposal

CTA observatory

Science Operation Science Data

Centre Centre
Evaluation + selection, Data dissemination

preparation and reduction

Validation

Scheduling Execution nabling Crids

for = -scienc
Array Operation Centre

Operated as an “open” Observatory
Peer-reviewed process on submitted proposal.
Observations performed by Consortium experts.

Foreseen “legacy” data (Galactic Plane, full-sky survey, ...).
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Slewing in <1 minute to
anywhere on the sky 4-9° FoV
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Huge Opportunity for
1 hour short-timescale phenomena:

Gamma-ray bursts,
10 hours AGN & Microquasars, ...

100 hours
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J- Hinton, Texas 2010

Stefano Vercellone - COST 0905 Black Holes in a Violent Universe - 3 WG Meeting - Bologna, 201 | April 12 - 13



¢ INAF Cta
ISTITUTO NAZIONALE
DI ASTROFISICA Y cherenkov telescope array
NATIONAL INSTITUTE
L 4 FOR ASTROPHYSICS
o

\ ) Monitoring Object 1
. few telescopes

O Very deep field =" Monitoring Object 2 m"}tze'"fmwp P 3
all telescopes #  few telescopes Deep field 1

tens of telescopes

P QO Despisid 2 - 3 Monitoring object 4

tens of telescopes one telescope

Different observing modes, from deep pointings to survey
scans.
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¢ = AGNs and energy ranges

Transmission as a function of Energy and Redshift R. Garcia, Zeuthen 2010
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Low energies: exploitation of the unabsorbed portion of the spectrum.
Intermediate energies: accurate reconstruction of the spectral features.

High energies: detection of the highest energy from an extragalactic
source.

Capability of detecting objects up to z~2 — VHE blazar cosmology !
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Centaurus A Right ascension (J2000)

Given the proximity of the sources and the larger jet angle to the
line of sight compared to BL Lac objects, the outer and inner kpc
jet structures will be spatially resolved by CTA.

This will allow precise location of the main emission site and
searches for VHE radiation from large-scale jets and hot spots
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The extremely wide energy range (few tens of GeV to >100 TeV) and
the accurate energy resolution will allow to perfectly extend the
Fermi/LAT spectra of a large number of blazars, investigating possible
spectral features (e.g., cut-off, radiation mechanisms, ...).

The improved timing and collecting area will allow variability studies
on the time-scale of seconds rather than minutes for the brightest
blazars, allowing to study the inner region of the nucleus.

The improved sensitivity will allow the study of the VHE extragalactic
diffuse background, and to compare the results with the forthcoming
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0‘)4 : B WEB Page:

http://www.cta-observatory.org/

Design Concepts for the

Cherenkov Telescope Array
CTA
Spokespersons:

An Advanced Facility for Ground-Based
High-Energy Gamma-Ray Astronomy

W. Hofmann Werner.Hofmann@mpi-hd.mpg.de

The CTA Consortium M. Martinez martinez@ifae.es

May 2010

Hoffman & Martinez, ArXiv:1008.3703 Spea (el"S’ and PUincation Ofﬁce:

cta-sb@cta-observatory.org

Stefano Vercellone - COST 0905 Black Holes in a Violent Universe - 3 WG Meeting - Bologna, 201 | April 12 - 13 |5


http://www.cta-observatory.org
http://www.cta-observatory.org
mailto:Werner.Hofmann@mpi-hd.mpg.de
mailto:Werner.Hofmann@mpi-hd.mpg.de
mailto:martinez@ifae.es
mailto:martinez@ifae.es
mailto:cta-sb@cta-observatory.org
mailto:cta-sb@cta-observatory.org

