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What will have learned after 10 years? 

What will we do in years 10-30 of CTA operation?
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10 YEARS AGO …

➤ Factor 10 in sensitivity with a factor 10 in 
cost (challenging!)
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CHERENKOV TELESCOPE ARRAY
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KEY SCIENCE PROGRAM
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OBSERVATION TIMES
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SCIENCE WITH CTA

➤ 200 page document 
describing core CTA science  

➤ Will soon be put on axViv 
and become a regular book 
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CENSUS OF HIGH-ENERGY EMITTERS TO THE MCRAB FLUX LEVEL
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UNDERSTANDING PARTICLE ACCELERATION AND ESCAPE IN SUPERNOVA REMNANTS
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HESS observations (Abdalla et al. 2016) 
https://arxiv.org/pdf/1609.08671.pdf
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UNDERSTANDING PARTICLE ACCELERATION AND ESCAPE IN SUPERNOVA REMNANTS
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HESS observations (Abdalla et al. 2016) 
https://arxiv.org/pdf/1609.08671.pdf

CTA simulation (Acero et al. 2017) https://arxiv.org/pdf/1704.04136.pdf
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ALSO IN THE GALACTIC CENTER
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ALSO IN THE GALACTIC CENTER
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PULSARS: ROTATING NEUTRON STARS

➤ Ultra-strong gravity 
(108 times Earth’s) 

➤ Ultra-strong B-Fields  
(1013 times Earth’s) 

➤ Ultra-ultra strong E-fields 
(up to 1018 V)
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Aharonian et al. 2012, Nature



DETAILED UNDERSTANDING OF ELECTRON POPULATIONS IN PULSAR WIND NEBULAE

➤ Understand relation between pulsar geometry and magnetosphere, the 
wind and the nebula in detail 

➤ HAWC and PWNe?
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e.g. HESS Observations, Mitchell et al. (2016) https://arxiv.org/pdf/1610.08894.pdf

https://arxiv.org/pdf/1610.08894.pdf


EXTRAGALACTIC SURVEY

➤ Combination of HAWC, 
Fermi-LAT at highest 
energies + CTA 
extragalactic survey 

➤ unbiased way to 
determine Log N/ Log S 

➤ Lots of discovery 
potential
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Padovani P. & Giommi P. (2015



Biteau & Williams 2015

PRECISION MEASUREMENT OF EBL
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DATA CHALLENGE
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DATA CHALLENGE - PHYSICS SKY MODELS
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Lots	of	nice	work	by	the	science	working	groups	to	get	models	ready	
(https://cta.cta-observatory.org/indico/conferenceTimeTable.py?confId=1300#20170306	)

https://cta.cta-observatory.org/indico/conferenceTimeTable.py?confId=1300#20170306
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OPEN UP THE TRANSIENT TEV SKY
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Funk & Hinton 2012



OPEN UP THE TRANSIENT TEV SKY
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MULTI-MESSENGER OBSERVATIONS OF INSPIRALING MASSIVE OBJECTS 
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MULTI-MESSENGER OBSERVATIONS OF INSPIRALING MASSIVE OBJECTS 
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THE ORIGIN OF HIGH-ENERGY NEUTRINOS
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THE ORIGIN OF HIGH-ENERGY NEUTRINOS
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THE ORIGIN OF HIGH-ENERGY NEUTRINOS
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GAMMA-RAY BRIGHT ACTIVE GALACTIC NUCLEI
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GAMMA-RAY BRIGHT ACTIVE GALACTIC NUCLEI
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IceCube, 2016, https://arxiv.org/abs/1611.03874



RELATIONS STILL TO BE UNDERSTOOD
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DARK MATTER

➤ Significant reach for high-mass dark matter models in the Galactic 
center. But depends on profile (which is not well known/knowable)
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DARK MATTER

➤ Significant reach for high-mass dark matter models in the Galactic 
center. But depends on profile (which is not well known/knowable)
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M. Cahill-Rowley et al. - 
Snowmass white paper



THE STATUS OF GAMMA-RAY ASTRONOMY IN 2027
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ongoing for an upgrade of the cameras and a  
potential extension with a water Cherenkov detector
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➤ CTA will be fully built on two sites, plans are  
ongoing for an upgrade of the cameras and a  
potential extension with a water Cherenkov detector

➤ The survey of the Galactic Plane and of the extragalactic sky with CTA reveals a 
large population of gamma-ray sources providing a rich dataset for MWL follow-
ups and to study the EBL evolution and the energy-dependence of the speed of 
light.

➤ In 2025 Fermi-LAT detected a signal concurrent with a gravitational wave event 
from a NS-NS merger. Immediate follow-ups with the CTA LSTs in the North 
indicate a faint afterglow. 

➤ A faint line in the Galactic center detected at 557 GeV intrigues scientists and 
leads to O(1200) papers per year on the interpretation of the signal. Fermi-LAT is 
developing Pass-9 with the hope to detect the signal.

➤ A student at the 7th Sexten Summer School on CTA discovers a similar signal in 
an ultrafaint dwarph spheroidal …

33



THE FUTURE IS BRIGHT FOR MULTI-MESSENGER ASTRONOMY
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CTA

IceCube Gen-2

KM3NeT

Advanced Ligo

Auger Prime

Fermi-LAT

Advanced VIRGO

LSST

eLISA

SKA


