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EGRET

Gamma rays 1991-2001

atmosphere is not | — gatellites
transparent to
gamma rays

— or ground based:
i) Imaging Atmospheric Cherenkov Telescopes

WHIPPLE 10m (1968-2013) - the beginning of gamma ray astronomy
H.E.S.S. (2002 - ), MAGIC (2004 - ), VERITAS (2007 -)

ii) Air shower arrays (‘with buckets of water’)
MILAGRO (2001-2008)

HAWC (2013 -)

Fermi LAT (AGILE
2008- 2007-)

high energy
gamma ray photon

interaction
3 (pair production)

shower of secondary
paricles

“pool” of
Cerenkov light




Future

CTA - oneof the biggest projects in high energy astrophysics

A few large telescopes '
to cover the range ~km=array of medium- ~4km2 array of small-
20 - 200 GeV sized telescopes for the size telescopes,

100 GeV to 10 TeV domain sensitive above a few
TeV up to 300 TeV
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sites and example telescope layouts
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CTA

Performance
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Instrument response functions at: https://portal.cta-observatory.org/Pages/CTA-PerfOEB@E%XER (TeV)

www.cta-observatory.org (2017-07-05)
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Performance
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Instrument response functions at: https://portal.cta-observatory.org/Pages/CTA-Performance.aspx

‘Science with the CTA’, 1709.07997
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Contains the Key Science Projects
(KSPs) and DM Programme, developed
over a period of several years.

Estimates the observational times
needed at different targets to reach
science goals.
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Estimated DM sensitivity in different
targets.

cherenkov .

sy -

5 & 0O ¢/ f/ 5 Sensitivity at the thermal cross section
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Focusing on the GC

Galactic plane > 50 GeV (Fermi-LAT collab 2016 ApJS 222 5)

- Galactic diffuse emission (GDE) - Fermi bubbles
Rasidual intensity, £ = 3 — 0 GeV
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bremsstrahlung

+ unresolved point sources?

S + residual CR backgrounds

™ e (dominant for IACTSs)
inverse Compton 10



CTA analysis and DM limits

Challenges:
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CTA analysis and DM limits

[T search Region
[ Excluded Region
[l Background Region

Work so far:

a) ON/OFF approach
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b) Binned likelihood analysis in concentric rings
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- GDE, either neglected or extrapolations
of the Fermi diffuse model 10
- ring-to-ring systematic uncertainty added
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in the likelihood.
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CTA analysis and DM limits

[T search Region
[ Excluded Region
Background Region

Work so far:

a) ON/OFF approach

Galactic Latitude (deg)
T

- [Abramowski+ , PRLI106 (2011)]
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CTA analysis and DM limits

Ongoing studies
- Binned likelihood analysis, over the ‘pixelized * ROI (Silverwood+, JCAP (2015))
- optimization of the pixel size, mask etc

- dedicated study on the impact of different GDE models

- impact of (un-resolved) point sources
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CTA analysis and DM limits

What GDE?
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CTA analysis and DM limits

What GDE?

.. ‘conventional’ GDE models vs
= changing diffusion coefficient rigidity
“ dependence in the inner galaxy
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CTA analysis and DM limits

What GDE?

Fermi diffuse model
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CTA analysis and DM limits

Preliminary results

Einasto profile, WW channel, 500h ‘

5deg ROI, 0.5 deg bins, no MASK, Single pointing

' Cos‘fnic Ray (CR)
, Backg«round
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CTA analysis and DM limits

Mask the central band,
Ib|<0.25 deg

Preliminary results

Einasto profile, WW channel, 500h
5deg ROI, 0.5 deg bins, no MASK, Single pointing

—— Without GDE

----- With GDE

-------- With GDE, 1% systematic
----- - With GDE, 5% systematic
—— Without GDE, masking
----- With GDE, masking

\ Preliminary
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Next Steps

1024 %

« What level of systematics is
realistic to expect for different GDE

models and masks? Use models
tuned to LAT and HESS.

d ___Preliminary
10 50 100 500 1000 5000 10
my [GeV]

* Impact of single pointing vs survey —

observational strategy (larger ROI, less Fom B

d ee ) Extended Survey

P 100
Final goal — define the most promising T
analysis and observational strategies to
maximise the sensitivity to GDE and DM
signals
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