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» Indirect Detection of 
Dark Matter

» Searches for Lorentz 
Invariance Violation

+Other (even more 
exotic stuff?)

Themes
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The Cherenkov Telescope Array

● A factor 10 more sensitive than current instruments

 Plus - much wider energy coverage, substantially better 
angular and energy resolution & wider field of view

● A ~€150M international project 

 Almost 700 people (220 here this week) in 24 countries

 Design 2008-2011, Prototyping 2011-13, Construction 2013-18

 Baseline: ~100 Cherenkov telescopes

 Two sites



5 1st CTA LINK Workshop

» LINK?
› Preparatory Phase of CTA

› Successful FP7 proposal – €5.2M in EU support

› LINK is a “Work Package”
› “Linking with science communities towards refining and 

preparing the science goals and utilization of CTA”

▫ One large international conference (the first of a series?) towards months 20-24 of the FP7

 i.e., towards or before September 2012)

▫ Two/three main communities and research problems to link with identified in FP7, for which 
smaller workshop like conferences are envisioned:

 Dark matter / particle physicists and CTA

 Linking with X-ray observatories and observers, common problems, future perspectives

 Linking with GeV and neutrino observatories and observers: acceleration of particles from a 
MW perspective  

From FP7 proposal – Diego Torres – LINK Coordinator
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● A truly international workshop

 Italy, France, Germany, Poland, UK, USA, Switzerland, Japan, 
Spain, Sweden, Finland, Netherlands, …

● And not all of you are in CTA!
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Lars Bergström
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For annihilation F  V n2 / d2  Mhalo n / d2

› Galaxy clusters
› Very massive (but far!)

› The Galactic Centre / Halo
› Nearby and massive (but other -ray sources)

› Very extended emission tricky for IACTs

› Dwarf Galaxies
› Relatively nearby, very high mass to light ratios

Uncertainty in halo shape 
Astrophysics factor – J
(or for a non-ideal detector Jeff)
Is a big issue



Science Seminar Series, St. Louis Zoo                             The Violent Universe                                       James 
Buckley 

Particle ConstraintsParticle Constraints

• MSSM model points from 

DarkSUSY within 3 standard 

deviations of WMAP relic 

density.

• 95% CL upper limits

From Jim Buckley
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Luca Latronico
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David Maurin

FCA 100 hours

Fermi 5 years
0°

1°

NB – saint is nearby
halo is far away



14biland@phys.ethz.ch Adrian Biland:  MAGIC searches for DM, CTA-LINK, RAL,  12.Nov.2010

UFOs
smoking gun: Fermi finds several objects

- without counterpart in other wavelengths

- all having same spectrum

( spectrum compatible with a DM model ? )

Most probably,

Fermi energy range

not sufficient to

measure spectrum

(especially cutoff)

Unidentified
Fermi
Objects

Fermi

MAGIC
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Lars Bergström



Observation Modes

ON-OFF mode: Use an 
offset in RA

Drift-scan mode: Point telescopes 
to zenith and take data

Same zenith/azimuth angle 
range covered

Standard operation mode

More exposure close to GC

Exposure only at selected
positions

Truly constant acceptance!

Data (probably) not (easily) 
usable for existing analyses

Less exposure close to GC

Smooth exposure profile

No tracking errors ;-)

Ulli Schwanke



18biland@phys.ethz.ch Adrian Biland:  MAGIC searches for DM, CTA-LINK, RAL,  12.Nov.2010

Perseus Cluster / IC310

2010 Stereo Observation:

serendipity detection of first head-tail galaxy
(VHE emission from shock-waves or AGN ?)

sibling NGC1265
shows no VHE

emission

MAGIC: ApJ 723, L207 (2010)MAGIC: ApJ 723, L207 (2010)
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Lars Bergström



20 Toy Model Sensitivity

Electrons

Point Source 50 hours
Differential Sens.
1 km2 ACT array
PSF ~ 1/E1/2

~1/t~ const.

~1/t



21 Photon Racing

» Possible consequence of 
Quantum Gravity:

» Time-of-flight differences 
for very high energy 
(approaching Ep) photons?

Artists Impression



22 TeV Blazars

» Dimitrios Emmanoulopoulos

Dimitrios Emmouloulos



23 TeV Blazars

» Dimitrios Emmanoulopoulos
Michael Daniel





Constraining LIV Using GRBs Constraining LIV Using GRBs 

(D. Pile, Nature Photonics, 2010)

(first suggested by (first suggested by AmelinoAmelino--CameliaCamelia et al. 1998)et al. 1998)

Why GRBs?  Very bright & 
short transient events, at 
cosmological distances, emit 
high-energy γ-rays

J. Granot
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The exotic tourThe exotic tour

Tau-neutrino searches

Axions searches

Magnetic monopoles

Gravitational waves

CR searches

Michele Doro – CTA LINK workshop – RAL 2010 



28 Optimisation?

● What does this mean for the design of CTA?
 Complex optimisation – need quantitative studies

● A range of array options exist and can be tested
 Collection area/precision/energy-range trade-offs



29 Final Remarks

» Lots of ideas and lots of potential – especially for 
Dark Matter and LIV science with CTA
› Your input is needed to make sure we design the right 

kind of instrument to maximise the discovery space

» Let’s discuss

Michele Doro

(yesterday!) 


