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The Cherenkov 
Telescope Array	


adapted from W. Hofmann, S. Vercellone 	


- Array of state-of-the-art IACTs 
- Combination of large-, middle-, small- 
  sized telescopes for wide energy coverage 
- 2 sites in N & S for all-sky coverage  
- Open observatory for the community 
  (some fraction of time allocated for 
   Consortium Key Science Projects)	


LSTs: 4 N, 4 S 
20 - 200 GeV 
4.5 deg FoV	


MSTs: 25(+24)S, 15 N 
100 GeV - 10 TeV 
8 deg FoV	


SSTs: 70 S 
few TeV - 300 TeV 
9-10 deg FoV	




CTA vs current IACTs from W. Hofmann 



CTA vs current IACTs 

All-sky Coverage 
-> surveys, transients	


Real Time Analysis 
Alerts in 30 sec  

-> transients	


adapted from W. Hofmann 

Versatile Pointing 
(subarrays, divergent) 
-> surveys, transients 



CTA Sensitivity (steady sources) 
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CTA Sensitivity vs Fermi 
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Pros:	


Big advantage for transients @10s of GeV	


effective area ~104 x LAT@30GeV �

                     Cons:	


          Limited FoV	


Limited duty cycle �



1. The CTA Observatory 1.1 Scope and Concept

1.1.4 CTA Array Sites

CTA requires two array sites to provide full-sky coverage. Figure 1.5 illustrates how with two sites (here
arbitrarily assumed to be ESO/Chile and San Pedro Martir/Mexico) virtually the entire sky can be covered
at zenith angles below 60�, the small exception corresponding to sources near the terrestrial south pole.

  2014 Sep 10 17:25:08  

The high energy sky from SPM or Armazones

Galactic longitude from −180 to 180 degrees, latitude from −90 to 90 degrees.

Background indicates minimum of zenith angle at culmination from either SPM or Armazones (0−30, 30−45, 45−60, >60°).

Known sources:
TeVCat

Galactic targets:
Supernova remnants

Pulsars

Extragalactic targets:
Blazars

  2014 Sep 10 17:21:03  

The high energy sky as visible from Armazones

Galactic longitude from −180 to 180 degrees, latitude from −90 to 90 degrees.

Background indicates zenith angle at culmination from Armazones (0−30, 30−45, 45−60, >60°).

Known sources:
TeVCat

Galactic targets:
Supernova remnants

Pulsars

Extragalactic targets:
Blazars

  2014 Sep 10 17:25:31  

The high energy sky from San Pedro Martir

Galactic longitude from −180 to 180 degrees, latitude from −90 to 90 degrees.
Background indicates zenith angle at culmination from San Pedro Martir (0−30, 30−45, 45−60, >60°).

Known sources:
TeVCat

Galactic targets:
Supernova remnants
Pulsars

Extragalactic targets:
Blazars

Figure 1.5 – Sky coverage obtained with the two CTA array sites, compared to the Southern (bottom left) or Northern (bottom
right) observatory alone. The sky is shown in Galactic coordinates, with the Galactic plane along the equator. Indicated are
very high-energy gamma-ray sources, and blazars, supernova remnants and pulsars as key target classes. The colour scale
indicates the minimum zenith angle under which a target is visible, from 0o � 30o (white) to 30o � 45o, 45o � 60o and > 60o

(black). The Cherenkov technique works best at small zenith angles(< 30�); 60� is the practical limit.

At the present time, sites for the CTA arrays are not decided. By decision of the CTA Resource Board
(RB) in April 2014, site negotiations for the southern CTA array were initiated with Namibia (Aar) and
ESO/Chile (site near Armazones). By decision of the RB in March 2015, negotiations for the northern
CTA site were initiated with Mexico (San Pedro Martir) and Spain (La Palma, Canary Islands).

To aid in the site decision, the CTA Consortium and the CTA Project Office have evaluated sites in Ar-
gentina (Leoncito and San Antonio), in Namibia (Aar and HESS), in Chile (ESO/Armazones), in Mexico
(San Pedro Martir), in Spain (Teide, Canary Islands) and in the US (Meteor Crater and Yavapai Ranch).
In September 2014, the CTA Consortium Board and in October 2014 the RB approved adding the Ob-
servatorio del Roque de los Muchachos (ORM), La Palma, as a site candidate. La Palma was initially
excluded since the available flat area does not meet the 1 km2 requirement of CTA. However, the planned
northern CTA array can still be accommodated at ORM, after adjustments in the array geometry.

Beginning in 2011, custom-developed monitoring stations measuring temperature, humidity, wind speed,
cloud coverage and night sky brightness where deployed and operated at the candidate sites. In addition
to typically one year of monitoring data, remote-sensing cloud coverage data for approximately ten years
and adapted global atmospheric models and local data from nearby observatories were used to evaluate
the Average Annual Observation Time (AAOT). Sensitivity differences resulting from the differences in
site elevation and in geomagnetic field were parametrised by a spectrum-averaged Performance per
Unit Time (PPUT). Both quantities are combined to form a Figure of Merit (FOM). In terms of the AAOT
and in the overall FOM, the leading sites in the south are those currently included in the negotiations:
Aar and ESO/Armazones. The FOMs of the northern sites are identical within uncertainties.

The site evaluation furthermore considered site-specific hazards and risks. Economic and socio-political

CTA Construction Project
CTA Construction Proposal Overview
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All Sky Coverage	


CTA as a whole-sky Observatory

Credits: The CTA Consortium!

N: La Palma, Canary Is.	


S: Armazones-Paranal, Chile	



plot assumes	


Mexico for N	




NICER/HXMT 

2014
2015

2016
2017

2018
2019

2020
2021

2022
2023

2024
2025

iPalomar Transient Factory             —> (~2017) Zwicky TF

ALMA

LOFAR

XMM & Chandra

VLT & Keck

CTA Construction Science Verification —> User Operation 
Low Frequency Radio

MWA

ASKAP
Kat7 --> MeerKAT

Mid-Hi Frequency Radio

SKA1&2 (Lo/Mid)

JVLA
eMerlin
ATCA

EHT              (prototype —> full ops)

MWA (upgrade)

Optical Transient Factories/Transient Finders

PanSTARRS1 —> PanSTARRS2
BlackGEM (Meerlicht single dish prototype in 2016)

LSST (buildup to full survey mode)

Optical/IR Large Facilities

 eELT (full operation 2024) & TMT (timeline less clear)?X-ray
SWIFT (incl. UV/optical)

NuSTAR
ASTROSAT 

eROSITA 
SVOM (incl. optical ground elements)

ATHENA (2028)

Gamma-ray
INTEGRAL
FERMI

HAWC —> Outrigger array in 2017 Gamma400 
(2025+)DAMPE

VLITE on JVLA                               --> (~2018? LOBO) 

Advanced LIGO  + Advanced VIRGO (2016)                          (—upgrade to include LIGO India—)
Grav. Waves

Einstein Tel.?

(sub)Millimeter Radio

Neutrinos

KM3NET-2 (ARCA) KM3NET-3
                                               IceCube (SINCE 2011)                                                                                                                                                     IceCube-Gen2? ⟹

ANTARES KM3NET-1

WFIRST

XIPE?

HST JWST GMT

Multi-wavelength/messenger Synergy 



CTA Key Science Projects 

•  Dark Matter Programme 
•  Galactic Centre 
•  Galactic Plane Survey 
•  Large Magellanic Cloud Survey 
•  Extragalactic Survey 
•  Transients 
•  Cosmic Ray PeVatrons  
•  Star Forming Systems 
•  Active Galactic Nuclei 
•  Clusters of Galaxies 
•  Non-Gamma-ray Science 

Details in document 
“Science with CTA” 
to be published on arXiv 



Active Galactic Nuclei 

•  Physics of relativistic jets from supermassive BHs 
   - Mechanisms: emission, particle acceleration, 
     energy dissipation, jet formation 
   - Demography: origin of diversity, search for new classes 
•  Tools to probe the Universe 
   - Extragalactic background light (star formation history, etc) 
   - Intergalactic magnetic fields 
•  Tests of UHECR origin, 
     fundamental physics 
     Search for signatures of: 
   - Accelerated hadrons 
   - Lorentz invariance violation, 
     Axion-like particles NASA 



Active Galactic Nuclei 

- Clarify physics of emission, particle acceleration 
- Test UHECR origin 

Active Galactic Nuclei

Testing emission scenarios

PKS 2155-304!
     H.E.S.S. data!
     33hr CTA simulation!

A set of high-quality 
spectra from different 
blazar types and 
different redshifts is 
needed to 
unambiguously 
distinguish intrinsic 
spectral features, such 
as shown here, from 
external absorption.!

high S/N spectra + variability	

leptonic	
hadronic	
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Active Galactic Nuclei 

- Clarify physics of emission, particle accel., energy dissipation 
- Test LIV high S/N light curves	


CTA simulation 
Δtmin~25 sec	


PKS 2155-304 
HESS obs. 
Δtmin~3 min	


Aharonian+ 07 
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Active Galactic Nuclei 

- Probe evolution of optical/IR EBL via γγ spectral attenuation 
  global view of star/galaxy formation & evolution 

high S/N spectra for large sample with different z	


measurements of EBL 
relative to template model	


source 
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Gamma-Ray Bursts 

•  Physics of GRBs 
   - Prompt: mechanism, jet properties, central engine (NS or BH?) 
   - Early afterglow: mechanism (plateau phase), 
     particle acceleration, B field generation 
•  Tools to probe the Universe 
   - Extragalactic background light (deeper than AGN) 
   - Intergalactic magnetic fields 
•  Tests of UHECR origin, 
     fundamental physics 
     Search for signatures of: 
   - Accelerated hadrons 
   - Lorentz invariance violation 

ESO 



Gamma-Ray Bursts 

>100	


MeV �

>1GeV �

Fermi-LAT observations  GRB 080916C �

Abdo+09�



Gamma-Ray Bursts 

- Clarify physics of emission 
- Test UHECR origin, LIV 

high S/N, E-dependent light curves	


z=4.3, E>30GeV, 0.1 sec time bin
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Gamma-Ray Bursts 

- Probe high-z UV EBL via γγ spectral attenuation 
high S/N spectra	
 CTA simulation 

GRB 080916C z=4.3	
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Gamma-Ray Bursts 

- Probe high-z UV EBL via γγ spectral attenuation 
high S/N spectra	
 CTA simulation 

GRB 080916C z=4.3	



expected total 
detection rate: 
~1-2 /yr/site 
 ~<15% prompt 
 rest afterglow 
Kakuwa+ 12 
Gilmore+ 13 
SI+ 13 



A&A proofs: manuscript no. cygX1

Fig. 7. Spectral energy distribution of Cygnus X-1 from X-rays up to TeV energies when in the HS, except for the MAGIC upper limits which were
obtained by combining both SS and HS. Soft X-ray ( keV) data are taken from Di Salvo et al. (2001) (by BeppoSAX ), hard X-ray (10 keV-2 MeV)
INTEGRAL from Figure 3 in Rodriguez et al. (2015), and HE (30 MeV-20 GeV) results from this work and from the previously published ones in
Malyshev et al. (2013). At higher energies the di↵erential UL on the steady emission obtained by the MAGIC collaboration (Albert et al. 2007),
under the assumption of a 3.2 power law spectrum, are shown. The two gray curves are CTA-North di↵erential sensitivities scaled for 5 and 200 hr
of observation were taken from the CTA webpage https://portal.cta-observatory.org/Pages/CTA-Performance.aspx. No statistical errors are drawn.

Article number, page 10 of 10

Microquasars 

•  Physics of relativistic jets from stellar mass BHs 
   - Mechanisms: emission, particle acceleration, 
     energy dissipation, jet formation 
  + connection with physics of accretion 

Zanin+ arXiv:1605.05914 �

Cyg X-1 LAT detection	


only in hard states with radio jets	


-> GeV likely jet origin	



ESA 



Other Transients 

Follow-up of Alerts: 
•  High-Energy Neutrinos 
•  Gravitational Waves 
•  X-ray/Optical Transients 
   - Tidal Disruption Events 
   - Supernova Shock Breakout Events 
     … 
•  Radio Transients 
   - Fast Radio Bursts 
     … 
Serendipitous Transients 
via real time analysis, alerts with ~30 sec latency 
-> CTA as transient factory 

possibly with 
subarrays	
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Extragalactic Survey 

Unbiased survey for 1/4 sky (~104 deg2) to flux limit ~5mCrab   

covers Virgo, Coma, Cen A, North Fermi Bubble	
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0.1 Crab	


0.01 Crab	


1 mCrab	


HAWC 5 yr	


Fermi 10 yr	


CTA-S	


CTA-N	


Unbiased survey for 1/4 sky (~104 deg2) to flux limit ~5mCrab   



Extragalactic Survey 

Unbiased survey for 1/4 sky (~104 deg2) to flux limit ~5mCrab   

Padovani & Giommi 2015	


Expect: 
- 30-150 blazars 
  (current total ~60) 
  -> clarify AGN γLF, 
  exgal. γ background 
- new extreme blazars 
 
Discover new 
phenomena?  
c.f. HESS unID 
      Fermi Bubble         



Divergent pointing with CTA Lucie Gérard
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Figure 4: Gamma-ray acceptance after direction and energy reconstruction cuts. The total number of events
passing those cuts are 469051 for the normal mode and 447918 for the divergent mode.
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Figure 5: Integrated sensitivities at different distances to the center of the field of view. Left: 8 hours of
observations with the divergent mode. Right: 2 hours of observations with the normal mode.

3.2 Comparison with the normal pointing mode

In the center of the field of view, the normal pointing mode is bound to perform better than
the divergent pointing mode which has a lower pointing multiplicity of the telescopes. For larger
offset, the performance of the normal pointing degrades as the events are detected at the camera
edge, whereas the performance of the divergent pointing remains of the same order up to offsets of
⇠ 7�. To compare both modes, an effective field of view is defined as the part of the field of view
within which the ratio of sensitivities between different offsets is no more than ⇠ 1.5. The effective
field of view radius is 3.5� and 7� for the normal and divergent pointing modes respectively.

The angular resolution, energy resolution, and the effective area within the effective field of
view are presented in Figure 6 for both modes. As each event is observed with fewer telescopes,
the divergent pointing does not reach event reconstruction performance of the normal pointing.
Between 125 GeV and 10 TeV the angular resolution of the divergent pointing mode is on average
30% worse than that of the normal pointing. The energy resolution degrades by ⇠ 20% up to
3TeV, and by 30�40% between 3 and 10TeV. The difference in effective area between the two

5

Extragalactic Survey: 
Divergent Pointing? 

H.E.S.S. telescope system [9–11], over a dozen new sources were
detected [12].

For CTA, an improved Galactic plane survey should be a major
objective and it will also be capable of performing an all-sky survey
in unprecedentedly short time at high sensitivity; the scientific
rationale and feasibility of both survey types are thoroughly dis-
cussed in [13]. As also discussed in [13], such surveys can be per-
formed in various modes of observation, in particular, large
number of high-performance IACTs allows for using non-parallel
modes with an enlarged FOV. The proper adaptation of such a
mode for a specific telescope array can be a non-trivial task. The
optimization of the pointing strategy, taking into account numer-
ous characteristics of an array, e.g. distance between telescopes,
FOV, energy threshold etc, can significantly reduce the observation
time needed to achieve a given sensitivity.

In this work we consider the array of Middle Sized Telescopes
(MST) working in various, parallel and non-parallel, modes. By per-
forming high-statistics Monte Carlo (MC) simulations of the sky-
survey observations, we derive for each mode the basic perfor-
mance parameters at both trigger and analysis levels, which then
allow us to compare efficiencies of the modes. Our study is a part
of an intensive work within the CTA Monte Carlo Work Package
aimed at optimizing the CTA observation scheme. Whereas we
consider in detail different modes with the MST array, independent
investigations are currently performed for the divergent mode of
Large Sized Telescopes (LST) sub-array and the full CTA array work-
ing in divergent modes.

2. Sky survey modes

Fig. 1 illustrates possible modes for a large telescope array used
for sky surveys. The parallel and divergent configurations were
considered before in [13]; below we introduce also a novel, conver-
gent mode (note the difference between our terminology and that
of [13], were the parallel mode is referred to as convergent).

The performance of a telescope system operating in the sky sur-
vey mode depends on the FOV of the system and the time of obser-
vation needed to achieve a given significance level, i.e. its
sensitivity.

In the simplest approach, sky surveys may be performed with
telescopes pointed parallely into the same direction of the sky
(Fig. 1a), however, in such a case the FOV of the telescope system
is highly limited by the FOVs of individual telescopes. The FOV of
a telescope array can be significantly enlarged by slightly deviating
the pointing direction of each telescope. In the divergent mode,
telescopes are inclined into the outward direction, see Fig. 1b, by
an angle increasing with the telescope distance from the array cen-
ter. As explained below, a performance improvement for such a
configuration can be expected primarily at high energies of pri-
mary photons.

For the divergent configuration, images of gamma rays imping-
ing close the array center are shifted toward the camera edge,
which leads to a leakage1 or complete loss of an event. While the
larger loss of events is mostly pronounced for the lower-energy
gamma rays, the leakage effect concerns mainly events with higher
energies. As a result even if an event is registered it is poorly recon-
structed. On the other hand, orientation of telescopes in the diver-
gent mode is suitable for efficient detection of events with large
impact parameter and/or arriving from directions further from the
FOV center (in both cases mainly with high energies).

Qualitatively, one can expect that those negative effects can be
reduced for the opposite orientation, i.e. with outer telescopes
inclined toward the array center, see Fig. 1c. A quantitative com-

parison of the performance of the three modes and a related issue,
i.e. an optimal value of the offset angle (giving the amount of the
difference of the pointing directions, as defined below), appears
crucial for planning the most efficient survey strategy.

3. MC simulations

For all three modes, we simulate the response of the telescope
array to the Extensive Air Showers (EAS) induced by gamma rays
and proton background. To simulate the development of EAS we
use CORSIKA 6.99 code [14,15], used as a standard in CTA. We sim-
ulated 2:1! 107 gamma rays and 3:8! 108 proton events2 – both
with energies between 30 GeV and 10 TeV generated from differen-
tial spectra with the spectral index C ¼ #2:0. However, in our anal-
ysis, we use event weights corresponding to spectra with C ¼ #2:57
for gamma rays and C ¼ #2:73 for protons. Gamma rays are simu-
lated from a point-like test source with the direction defined by
the Zenith angle Za = 20$ and the Azimuth Az = 180$ measured with
respect to the magnetic North. The background proton showers are
simulated isotropically with directions within a 10$ half-angle cone
(larger than the FOV of all considered modes) centered on the direc-
tion of the gamma-ray source. We set the maximum impact param-
eter for gamma rays to 1000 m and for protons to 1500 m. The
detector array is assumed to be located at the Namibian (H.E.S.S.)
site at the altitude of 1800 m a.s.l.

The response of the telescope array is simulated with the CTA
sim_telarray code [15,16]. We use the MST subarray of the CTA
array E from the so-called production-1; the subarray includes 23
telescopes with positions shown in Fig. 2. The direction of the cen-
tral telescope No. 5 is always approximately in the center of the
FOV of the array (a slight displacement may occur due to the pres-
ence of telescopes No. 12 and 15, which break the symmetry);
then, this direction is used to define various configurations and

Fig. 1. Three modes of configuration of the telescope system used in the sky-survey
scans: (a) normal (parallel) mode; (b) divergent mode; (c) convergent mode.

1 The effect of cutting off an image at the camera edge. 2 including the number of re-used showers.

34 M. Szanecki et al. / Astroparticle Physics 67 (2015) 33–46

Szanecki+ 2015	
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Figure 4: Gamma-ray acceptance after direction and energy reconstruction cuts. The total number of events
passing those cuts are 469051 for the normal mode and 447918 for the divergent mode.
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Figure 5: Integrated sensitivities at different distances to the center of the field of view. Left: 8 hours of
observations with the divergent mode. Right: 2 hours of observations with the normal mode.

3.2 Comparison with the normal pointing mode

In the center of the field of view, the normal pointing mode is bound to perform better than
the divergent pointing mode which has a lower pointing multiplicity of the telescopes. For larger
offset, the performance of the normal pointing degrades as the events are detected at the camera
edge, whereas the performance of the divergent pointing remains of the same order up to offsets of
⇠ 7�. To compare both modes, an effective field of view is defined as the part of the field of view
within which the ratio of sensitivities between different offsets is no more than ⇠ 1.5. The effective
field of view radius is 3.5� and 7� for the normal and divergent pointing modes respectively.

The angular resolution, energy resolution, and the effective area within the effective field of
view are presented in Figure 6 for both modes. As each event is observed with fewer telescopes,
the divergent pointing does not reach event reconstruction performance of the normal pointing.
Between 125 GeV and 10 TeV the angular resolution of the divergent pointing mode is on average
30% worse than that of the normal pointing. The energy resolution degrades by ⇠ 20% up to
3TeV, and by 30�40% between 3 and 10TeV. The difference in effective area between the two
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to the ratio of the effective field of view areas.
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Figure 8: Ratio of integrated sensitivities (see text for details). Left: SST-only arrays, with 16 (black), 24
(red), 40 (green) and 56 (blue) telescopes. Right: 18 MSTs array without SSTs (black) and with 16 SSTs
(red), 24 SSTs (green), 48 SSTs (blue) and 56 SSTs (pink).

effective field of view of the pointing degrades as the number of telescopes decreases. This shows
in the sensitivities since parts of the field of view which are not as performant are included in the
chosen offset range, degrading the overall sensitivity. The ratio of divergent to normal pointing
mode integrated sensitivities for the different arrays are presented in Figure 8. For the SST-only
array at energies above 1TeV, the divergent pointing performance relative to the normal pointing
mode improves as the number of telescopes increases, with a clear step between 16 and 24 tele-
scopes. With 16 SSTs, the effective field of view becomes too small for the divergent pointing
to be competitive. Adding SSTs to an array of 18 MSTs improves the relative divergent pointing
performance, especially below 1 TeV, with the relative performance improving with the number of
SSTs.

4. Conclusion

Using an array of 18 MSTs and 56 SSTs, homogeneous performance over a 14� field of view
can be achieved with the divergent pointing mode presented here. The angular and energy reso-
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Wider FoV at 
expense of angular/ 
energy resolution	


divergent 2h 
normal 8h	


normal	
 divergent	


Preliminary studies: 
point source survey 
efficiency comparable? 
-> possibly interesting 
for commensal unbiased 
transient survey 



Summary: CTA 

•  New ground-based gamma-ray observatory 
   - Open to the community 
   - All-sky, high-sensitivity, wide-band (20 GeV - 300 TeV) 
   - Rapid follow-up + rapid alerts for transients 
   - Strong multi-wavelength/messenger synergy with 
     concurrent projects 
•  Powerful tool for black hole astrophysics 
   - New perspectives on physics of AGN, GRBs, µquasars, etc  
   - New approaches to observational cosmology, 
     test of fundamental physics, etc 
   - High-quality spectra + light curves for individual objects 
   - Large survey programs for population studies, 
     new discovery space 



Backup slides	




CTA Angular Resolution 
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Baseline Array Layout 
Reminder: 
Baseline Array Layouts 
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from W. Hofmann 



Telescope Characteristics 

from W. Hofmann 

Telescope Characteristics 

Telescope	 Large	 Medium	 Small	
		 LST	 MST		 SCT	 SST-1M	 ASTRI	SST-2M	 GCT	SST-2M	

Number	North	array	 4	 15	 TBD	 0	

Number	South	array	 4	 25	 TBD	 70	

Op1cs	
OpOcs	layout	 Parabolic	mirror	 Davies-Co[on	 Schwarzschild-

Couder	
Davies-Co[on	 Schwarzschild-

Couder	
Schwarzschild-

Couder	

Primary	mirror	diameter	(m)	 23	 13.8	 9.7	 4	 4.3	 4	

Secondary	mirror	diameter	(m)	 –	 –	 5.4	 –	 1.8	 2	

Eff.	mirror	area	aaer	shadowing	(m
2
)	 368	 88	 40	 7.4	 6	 6	

Focal	length	(m)	 28	 16	 5.6	 5.6	 2.15	 2.28	

Focal	plane	instrumenta1on	
Photo	sensor		 PMT	 PMT	 silicon	 silicon	 silicon	 silicon	
Pixel	size	(degr.),	shape	 0.10,	hex.	 0.18,	hex.	 0.07,	square	 0.24,	hex.	 0.17,	square	 0.15-0.2,	square	

Field	of	view	(degr.)	 4.5	 7.7/8.0	 8.0	 9.1	 9.6	 8.5	-	9.2	

Number	of	pixels	 1855	 1764/1855	 11328	 1296	 1984	 2048	

Signal	sampling	rate	 GHz	 250	MHz	/	GHz	 GHz		 250	MHz	 S&H	 GHz	

Structure	
Mount	 alz-az,	on	

circular	rail	

alt-az	posiOoner	 alt-az	posiOoner		 alt-az	posiOoner		 alt-az	posiOoner		 alt-az	posiOoner		

Structural	material	 CFRP	/	steel	 steel	 steel	 steel	 steel	 steel	

Weight	(full	telescope,	tons)	 100	 85	 ~85	 9	 15	 8	

Max.	Ome	for	reposiOoning	(s)	 20	 90	 90	 60	 80	 60	



Large Sized Telescope 

from W. Hofmann 

Large Size Telescope  

§  Carbon	fibre	structure	
§  1.5	m	glass-on-aluminum	

honeycomb	mirror	facets	
§  AcOve	mirror	alignment	using	

CCDs	on	each	facets	
§  PoinOng	in	20	s	to	any	sky	

posiOon	
§  La	Palma	prototype	

operaOonal	by	end	of	2017	



Middle Sized Telescopes 

adapted from W. Hofmann 

Medium Size Telescope Prototype 

at DESY Zeuthen!

Dual-Mirror  
Medium Size Telescope 

9.7 m primary!
5.4 m secondary!
5.6 m focal length, f/0.58!
11328 x 0.07o SiPMT pixels!

h[p://cta-psct.physics.ucla.edu	

DESY Zeuthen	




GCT Small Size Telescope  

Inaugura1on	
Meudon	
Dec.	1,	2015	

Single-Mirror Small Size Telescope 

at Cracow!

Small Sized Telescopes ASTRI Small Size Telescope 

on Sicily!Meudon	
 Sicily	


Kraków	


adapted from W. Hofmann 


