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    Highly effective tracer of high energy particles
    High impact results – 19 Nature, Science, PhysRevLett papers since 2004  
                           

                             Great success with HESS, VERITAS, MAGIC, MILAGRO        
                         → HESS-II, MAGIC-II, VERITAS upgrade, CTA, HAWC...

                  

Gamma-rays (~30 GeV to ~500TeV)

http://tevcat.uchicago.edu/



  

http://tevcat.uchicago.edu/



The Cherenkov Telescope Array

- Huge improvement in all aspects of performance

   x10 better sensitivity, better FoV + angular resolution, wider energy             
       coverage, collection area >few km2, wider survey capabilities

- A user facility / proposal-driven observatory

     CTA Consortium time (Key Science Projects) to lead off  

- An international project ~ €200M

     Involves >90% of current TeV gamma-ray scientists
          + many others

- CTA-S South (~120 telescopes) 
 
   CTA-N North  (~25 telescopes)



July 2014  CTA Consortium





CTA SensitivityCTA SensitivityHESS-IIHESS-II (approx) (approx)



CTA – Telescopes

        LST                            MST                        SST

LST – Large Size Telescope     23m diam 4.5o FoV                  
MST – Medium Size Telescope 12m diam   7.5o FoV                
SST – Small Size Telescope     4-6m diam  9o FoV

prototypes now under construction



> €30M funded 

CTA Time-line & FundingCTA Time-line & Funding

7 April 2014

Pre-production phase









MST Prototype (DESY Berlin)





   UNSW, 
   ANU, 
+ U. Syd, 
   USW, 
  Monash 

(Compact High Energy Camera)

Tim Greenshaw



Tim Greenshaw



Richard White



ARC-LIEF funding
~2-3 CHEC-S SiPMs

Timeline for CHEC  (& GCT)

Richard White



CTA 2M-SST (ASTRI) http://www.brera.inaf.it/astri/

- Led by INAF (Italy)

- 8 MEuro funding

 → Mini-Array of 3-5 SSTs
   Pre-Production Phase 

- SST prototype  2014

- SCT optics

- Mini-array 2016/17 at 
   CTA-South Site

- Several Camera 
   Development Groups

 



Inauguration of the 
ASTRI SST-2M 
Prototype (Catania)

2014 September 24th



Led by CTA-USA



CTA Consortium (CTAC)
- 'Special' CTA user (including us!)
- Carries out Key Science Projects
- Access to pre-construction operations and cutting edge analysis tools

+ CTA Consortium (CTAC)



+ CTA Consortium (CTAC) special user 

 (CTAO) 

Legal Entity
CTA Observatory 
GmbH

Formed in Q2 2014 
to handle site 
negotiations, pre-
production phase 
etc. Eventually will 
run CTA itself.

Proprietary period – 1 year



~2020
Juergen Knodlseder



Extragalactic
AGN z>0.5, GRBs, Star-bursts,
Gal. clusters,  AGN haloes..

Astro-particle
Dark matter, Lorentz invariance....             Optical    
                                                                        Intensity Interferometry

CTA ScienceCTA Science
Special Issue Vol 43,   
Pg 1-356 (Mar 2013)



Special Issue Vol 43,   Pg 1-356 (Mar 2013)

A New Era in Gamma Ray Astronomy 
with the Cherenkov Telescope Array



Angular Resolution (HESS, CTA..)              Acharyara etal 2013

CTA – 2 tels

>=10 tels

CTA MST-SCTs with small pixels and/or hi-res cuts → even better! 

X      e.g. Cameron et al 2012  
  

      HESS hi-res cuts
      e.g. DeNaurois etal 2009



CTA Survey Sensitivity Dubus etal 2013

CTA : 1 to 10 hours
HAWC : 1 to 5 years  
Fermi : 10 years (off/on plane)



Some merging or down-selection to take place...



CTA FoV

LST/MST/SST – 4.5o/7.5o/9o 







CTA simulated observations (10hr) of Eta Carinae.            Paredes et al 2013

      (Colliding wind binary system)

From De Becker etal 2007 



Simulation of CTA detection of the Fermi blazar 
2FGLJ1504.3+1029 at redshift z=1.839 in a 
quiescent state.

Extragal.  
AGN etc.

Sol etal 2013



CTA Hardware & Array Design
- Array layout and analysis techniques (E>10 TeV)
- Camera hardware (for small telescopes)  ARC LIEF ($465k)

- Atmospheric characterisation (LIDAR, cloud monitoring)
- Effect of clouds on Cherenkov images

Multi-wavelength Support
- ISM surveys/studies (Mopra, ASKAP, HEAT)
- Radio continuum studies (ASKAP, MWA, SKAMP, SKA....)
- X-ray astronomy (e-ROSITA, XMM, Chandra)

Theory
- Theoretical high energy astrophysics 
     (e.g. Galactic Centre, AGN jets/outflows)
- Astro-particle physics – Dark matter properties 

CTA: Australia's Roles. 
        We play to our strengths!



CTA – Australia   



- ARC LIEF 2015: $270k ARC +$195k Uni.
- Si-PMs + camera hardware for pre-production phase
- CHEC-S commissioning support  (Oct/Nov 2015)
- Travel to CTA meetings
- Pay for this meeting 
- CTA-Oz to Regular Party status 

          (Letter to CTA Spokesperson with updated FTE and funding
prospects – next week!)

- NCRIS 2015/16    $95k request via AAL 
          (for travel, CTA-Oz meetings, commissioning)

- Future: To discuss here!

         LIEF2 - Next hardware purchase. More Si-PMs for SSTs? )
         NCRIS++  As above, membership fees (CTAO GmbH)
         ARC-DPs – postdocs (linked to KSPs)

CTA – Australia: Funding  



CTAO GmbH

Formed in Q2 2014  
- site negotiations
- coordinate  
  construction
- interface with users
- running CTA

CTAO Costs

CTAC parties 
purchase 'shares' in 
CTAO min 2%

Currently 2% 
→ 40kEuro/yr

Will increase as 
telescopes are built.

CTAO Share Purchase

Need legal entity to purchase shares. 
AAL can in principle take on this role.

Benefit: Membership of Resource Board 
→ major operational decisions



Thank you.......
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