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Summary

•  The Cherenkov Telescope Array 
•  Key Science Topics
•  Ongoing work to revise the KSPs
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    R.Zanin – TeVPa 2019 
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    R.Zanin – TeVPa 2019 



Northern	  site:	  La	  Palma	  
Alpha:	  	  	  4	  Large,	  9	  Medium	  
Omega:	  4	  Large,	  15	  Medium	  

Southern	  Site:	  Paranal,	  Chile	  
Alpha:	  	  	  14	  Medium,	  37	  Small	  
Omega:	  4	  Large,	  25	  Medium,	  70	  Small	  

Energy	  range:	  30	  GeV	  to	  300	  TeV	  
SensiHvity	  improvement:	  ⨉5	  to	  ⨉20	  (mCrab)	  
Angular	  resoluHon:	  3	  arcmin	  at	  1	  TeV	  
Energy	  resoluHon:	  7%	  at	  	  1	  TeV	  



CTA Alpha Layout

9	  https://www.cta-observatory.org/ctao-releases-layouts-for-alpha-configuration/ 



CTA Alpha Layout
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https://www.cta-observatory.org/ctao-releases-layouts-for-alpha-configuration/ 



CTA performance

13	  https://www.cta-observatory.org/science/cta-performance/ 



CTA performance
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CTA performance
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https://www.cta-observatory.org/science/cta-performance/ 



CTA telescopes – first LST ATEL
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https://astronomerstelegram.org/?read=14783 



CTA telescopes – first LST paper 

20	  https://www.cta-observatory.org/lst-collaboration-publishes-first-scientific-paper/ 

https://arxiv.org/pdf/2210.00775.pdf 



21	  U.Barres – COSPAR 2020 



22	  U.Barres – COSPAR 2020 



23	  U.Barres – COSPAR 2020 



Science with CTA
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https://arxiv.org/abs/1709.07997 



CTA performance (around 2017)
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CTA performance (now)
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https://www.cta-observatory.org/science/cta-performance/ 



CTA performance (around 2017)
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CTA performance (now)
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CTA performance (around 2017)
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CTA performance (now)
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34	  U.Barres – COSPAR 2020 



Dark Matter with CTA

37	  https://arxiv.org/abs/2007.16129 



Dark Matter with CTA

38	  https://arxiv.org/abs/2007.16129 
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U.Barres – COSPAR 2020 
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Ultrahigh-energy 
photons up to 1.4 
petaelectronvolts 

from 12 γ-ray 
Galactic sources 

 
LHAASO  

(Nature 2021) 



The 1st LHAASO catalog

42	  https://arxiv.org/pdf/2305.17030.pdf 



CTA Pevatrons KSP 
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https://arxiv.org/pdf/2303.15007.pdf 



CTA Pevatrons KSP 

44	  

https://arxiv.org/pdf/2303.15007.pdf 
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G. Rowell – COSPAR 2020 



Extragalactic SWG

Four task forces 
 
-  AGN variability: consortium paper in prep  

The goal is to test the CTA's potential to discriminate between different 
particle acceleration and emission scenarios 
-  Theoretical models  
-  AGN long-term monitoring
-  How many flares CTA will see?
-  MWL support data 

-  AGN Population: consortium paper in prep  
The goal is to quantify CTA’s ability to conduct source population studies 
of gamma-ray emitting, jetted AGNs 






-  Gamma-ray propagation: consortium paper 

published  
 



-  AGN Redshift determination:  

2 non-consortium papers  (spectroscopy, imaging) 
The goal is to measure the redshift of blazars taking advantage of large and small 
worldwide facilities
-  Preparing a database 




Extragalactic SWG



Cosmology and Fundamental Physics

50	  https://arxiv.org/abs/2010.01349 



Cosmology and Fundamental Physics

51	  https://arxiv.org/abs/2010.01349 



52	  U.Barres – COSPAR 2020 

+ GRB 201216C (z = 1.1)   
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M                         

adapted from G. Rowell  COSPAR2020 



Transients CP

Coordinators: Thierry Stolarczyk and Elisabetta Bissaldi

Neutrino paper:  
• under SWG review, implementing comments  
 
Galactic transients: 
• draft under final revision by authors, to be circulated in the SWG soon 
 
GRB  
• paper to be drafted soon with preliminary results – large simulation 
starting
 
GW  
• results almost final + cross check on few events   
 
CCSNe (TRANS+CRs)  
• Discussions on-going with CRs SWG  



Transients – CCSNe

Coordinators: Thierry Stolarczyk and Elisabetta Bissaldi



P.Cristofari and F.Acero



Updates on Scientific Cases

•  Critical check of assumptions on Science topics
–  Check with updated physics cases
–  Check with alpha configuration characteristics
–  Consider also Beta configuration → Omega 


•  Planned strategies:
–  Creation of task forces inside each SWG:

•  Contact people involved in the  “Science with CTA” 
•  Those currently working on the topic 

–  Dedicated calls to review & update topics

•  Discussion in SWGs on-going

–  Goal: Update scientific cases by fall General Meeting
–  Preparation of an internal document  




Updates on Scientific Cases - Transients

Thierry Stolarczyk



Updates on Scientific Cases - EGAL

Elisa Prandini & Elisa Pueschel



Updates on Scientific Cases - GAL/CR

Heide Costantini and Quentin Remy
Kathrin Egberts and Pierre Cristofari 

●  Shown examples: GC, GPS, 
PeVatrons…

●  Contacted some people 
involved in Science with 
CTA

●  Dedicated meetings for 
each KSP



Updates on Scientific Cases - DMEP

●  Updated Science cases: Consortium publications submitted/
under SAPO review & many non-consortium publications

●  Starting point for document





MWL synergies (~2017)
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Conclusions

•  CTA will open a new era in VHE astrophysics
–  A rich science program to answer key scientific questions
–  A VHE observatory ! 

•  Clear MM and MWL synergies 
–  Fermi is crucial ! 

67	  


