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Current IACTs
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MD NIMA742 (2014) 99-106 



Two CTA arrays
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M.Gaug, MD, MNRAS accepted 10.1093/mnras/sty2188à

La



Three telescope sizes

2017 Begin Pre-Construction
2022 Begin Operation
2022-25 Commissioning and 

Early Science
2025 Construction completion
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Large Size

Medium Size

Small Size
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A sensitivity leap

LOWER 
ENERGY 

THRESHOLD
HIGHER ENERGY 

REACH



Four reasons for DM searches with gamma-rays

g

Point where DM 
is expected

Interaction
with SM

Features in 
spectra, and 
not distorted

Universality of 
spectra
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Complementarity

• Where overlap: cross-
validation possible

• Some regions uniquely
probed by CTA
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Astrophysical factor: Particle Physics factor:

Annihilation:

Decay:

Large uncertainties from Fund. Phys.
No target dependences
(straightforward stacking analysis)

Large uncertainties from DM profiles
(robust limits from less uncertain targets)

dec
1
tc

S. Lombardi (INAF-OAR & ASDC), Dark Side of the Universe 2016, Bergen, 25-29 July 2016

What influences the flux on Earth
• Hunting the 

highest J-
factor

• Left with huge
uncertainties
in the particle
physics
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Different target classes
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Baryon feedback
Tidal stripping and heating

Merging



IACTs: tested several target classes

Big time-
investment

11

ß Edited from MD, NIM 
A 742 (2014), to appear 
in Mukherjee, Zanin „The 
Science Program of the 
Third Generation of IACTs 
for exploring cosmic 
gamma rays“
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Where are we now?
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HOLY DARK MATTER REGION

GALACTIC CENTER

DSPH GALAXIES

FERMI-LAT DSPHS

ß Annihilation into !"!

ß See also VERITAS limits on Galactic Halo,
Poster DM17 



CTA energy and angular resolution
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àspectral features à Morphology discrimination

Angular resolution
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Questions?

1. How to use this fist?

2. Where do we point CTA and for how
long?

3. Is there anything we can do to arrive
prepared?



Why the choice is not straightforward
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Need a GeV-TeV DM particle
somewhat interacting with SM

Are we close or far?



Strategy for observation #1: Galactic Center
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Christopher Eckner, 
Lily Yang, 

Gabriela Zaharijas,  
Anastasia Sokolenko

and others



Strategy for observation #2 dSph
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Not all subhalos
are necessarily
optically bright!

MD, G. Rodriguez, MA Sanchez-Conde, F. Saturni++ 



More visible dSphs coming

At the time of CTA, possibly all dSph will be discovered
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Need a high J-factor
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Segue 1

Super-Segue 1

Calore+ Phys.Rev. D96 (2017) no.6, 063009



Need accurate J-factors!
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Bonnivard+ MNRAS 453 (2015) 849-867
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Assessing J-factors
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Remove
foreground

stars with GAIAà

Advanced 
spectroscopy

follow-ups
of LSST targetsà

Close interaction between communities needed!

ß ↓ F.G. Saturni



Strategy #3: dark subhaloes?
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Moritz Hütten+ mhuetten@mpp.mpg.de

Room for 1-20 g-ray bright, optically dark subhalos!



Does CTA have a chance to find them?

• The CTA 
extragalactic
survey key
science project: 
1709.07997

• 25% of the sky
over 10 yrs
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• It would be even better if somebody
told us where dark subhalos could be…

• Fermi-LAT follow ups?



As well as
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LMC340h planned 300h planned



Guest and pipelines program

• Guest observation time >50%

• Public photons and analysis
pipeline!
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CTA consortium
time à



Conclusions
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• CTA will dedicate important fraction of time for dark matter searches
• Galactic center obvious target + extragalactic scan
• Where else to point? One or many dSphs? How to improve chances?
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Thanks!


