rundamental physics and cosmology

with the next generation Cherenkov
telescope systems
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Quantum gravity

» Some QG models allow/
demand LI violation

Aharonian et al. 2009

» ¢ energy dependent

» Time of flight
measurements can provide

measurements/constrains
on the QG models

» Blazar outburst (GRBs)

Albert et al. 2009



Dark matter

Stolen from P. Scott

» Popular models for DM
predict a stable, self-
annihilating particle (WIMP) in
the ~| GeV to 10 TeV range
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» Y-rays from DM annihilation
can give smoking gun signature

» Non-detection leads to limits
on the model parameter space




Cosmic background radiation

» Extragalactic background light (optical/IR)

» EBL density keeps mformatlon about the cosmic
radiation histor




AXxions, hidden photons, ..

» Axions

» U(l) symmetry extension of the SM to reconcile CP
violation, DM candidate

» Photon-Axion oscillation in B-field (~B?)
Hidden photons: no B required

» Photon propagation affected
» EBL

» Escape effects

SSSSSS

Sanchez-Conde et al. 2009



More ..

» Cosmic rays

Aharonian et al. 2009

» Electron/Positron spectrum

E2 dN/dE (GeV? m2s™sr)

» lron spectrum

Energy (GeV)



Current generation instruments




Current generation: performance

» 100 GeV - |0 TeV core energy range



Current generation: results

» Quantum gravity

» Limit on the QG energy scale from flares observed
from AGNis (Julien’s presentation




Open questions / limitations




Open questions / limitations

» Dark matter

» No detection, no strong constrains

» High sensitivity 10-10C



The next steps: MAGIC-II/HESS |I

» MAGIC-I

» 2nd MAGIC telesc
enable stere '




Cherenkov lelescope Array

» Next generation instrument for ground
based VHE Y-ray astronomy
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CTA target sensitivity
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CTA target sensitivity
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CTA

» Array of 70-100 telescopes
of different sizes

» Few large, fast slewing for
AGN, GRBs, PSRs ..

» Many medium/small with large
FOV for galactic science




CTA collaboration

» Joint global effort (start: Europe + x)

» Recently: AEGIS will join CTA




CTA status

» CTA activities started in 2006 (Berlin)

» Collaboration is constantly growing

» Regular collaboration meeting

ESFRI

ASTRONET



ESFRI Roadmap 2008

B ESFRI = European Strategy Forum on Research Infrastructures

E Physical Sciences and Engineering:

Construction cost Operations cost Time scale
(TA 10 2013
E-ELT 30 2018
ELI 50 2015
FAIR 120 2016
KM3NeT 5 2016
PRINS 300 2009-2015
SKA (GLOBAL) 100-150 2016
SPIRAL2 6.6 2014

green = construction started,
funding (almost) approved

slide borrowed from W. Hofmann



CTA challenges

» Building organizations

» Current generation instruments are run by small,
closed collaboration, which




CTA physics studies

» Fundamental physics & cosmology is a
strong driver of CTA science




\ HE/VHE Y-
Rays
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xample: CTA vs EBL |
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» Simulate CTA

spectra for known T
AGN

» Test new methods
to limit EBL on
simulated spectra

v F, (ergcm?s)

Energy (TeV)



xample: CTA vs EBL I
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» Two methods investigated

» Utilize the unabsorbed part of the
spectrum at low energies

» Use EBL attenuation signature at
mid energies

» Quantified possible constrains

nergy density (ergs cm? s™)

» New methods to constrain EBL P
will be available with CTA e 717

Raue & Mazin 2010, submitted

20 30 100
Energy (TeV)




Summary & conclusions |

» CTA is the next generation instrument for
VHE science

» Order of magnitude improvement i




Summary & conclusions |l

» Fundamental physics and cosmology are
strong science drivers for




