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Europe
world-wide
leading in the field |
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The VHE y-ray Physics Program
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SOME OPEN QUESTIONS:
 What is the origin of cosmic rays ?

« How does particle acceleration by accretion into a
massive black hole work ?

« Are there strong hadron accelerators which could be
good targets for neutrino telescopes ?

* Do pulsars produce VHE gamma rays ?
« Does Dark Matter annihilate producing gamma rays ?

 |s the origin of EBL completely resolved ?
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 What is the impact of the measurements on EBL absorption in the
understanding of the history of structure formation ?

« Can the absorption pattern in the spectrum of distant Blazars be
used to measure Dark Energy ?

« Can VHE gammas emitted by flaring AGNs or GRBs unveil the
guantum structure of gravity ?

« Do GRB produce VHE gamma rays ?
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Gamma Ray Satellites

INTEGRAL
*AGILE
cAMS

*GLAST
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» Timetable: Operation funded and waranteed until 2013. Extension to 2018 very likely is
everything goes well.
» Risks

» Equipment reliability

> Resources

Total Cost k€ FTE
198200 150.5 50 % European
» ASPERA

99.100 k€, 75 FTE

Compiled by: David A. Smith
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Surface Particle Detectors

*TIBET ARRAY
*MILAGRO -> HAWK

*ARGO-YBJ
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ARGO FUTURE

Timetable: Completion of the installation ongoing. Started conversations with MILAGRO/HAWK
about future plans

Y

> RIisks: none

> Resources

Total Cost k€ FTE
4150 300
> ASPERA

= 2500 k€ 150 FTE (Cost Sharing:60 % EU; Scientists: 50% EU)

Compiled by: M. lacovacci
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Air Cherenkov Telescopes

NON-IMAGING:  IMAGING: WIDE-FIELD:
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*Array of 4 x 12 meter (100 sgm) Cherenkov Telescopes

sLocated at the Khomas Highland Namibia (Southern Hemisphere)

*Fully operational since 2003

*Analysis E_th about 150 GeV and Crab-like detection in about 30 seconds
Lots of discoveries and high impact results
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... @ recent view of the H.E.S.S. site ...
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HESS 2008-2018

» Timetable: until 2015 seems certain; until 2018, depends on CTA progress

> Risks for HESS I
» Funding (some remaining funding gap, no contingency)

= Schedule: commissioning may slip due to potential delays in several
areas

> Resources:

Total Cost k€ FTE
9.050 235 95% European

» ASPERA
= 8550K€ 220FTE

Compiled by: Werner Hofmann
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*Single 17 meter (250 sgm) Cherenkov
Telescope with several new
technological elements

sLocated at the La Palma Canary island
(Northern Hemisphere)
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*Analysis E_th about 60 GeV and Crab-
like detection in about 2 minutes

*Many of discoveries and high impact
results
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MAGIC II
(2007)

*Twin 17 meter Cherenkov Telescope with state-of-the-art technology
Commissioning in fall 2008
*Three times better sensitivity and physics E_th below 50 GeV
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MAGIC 2008-2015

Timetable: until 2015 seems certain; until 2018, depends on CTA progress
- Upgrade MAGIC 2 to HPD camera: 2008-2009
- MAGIC 1 Camera Upgrade

Y

» Risks for MAGIC Phase 2: funding for upgrades not yet secured

> Resources:

giell Cusl X FTE 89 % EU: MPI, IFAE, INFN, INAF + 25 univ
9.700 260 11% Non EU: ETH, UC Davis, Yerevan
> ASPERA

= 8700 K€ and 234 FTE (2008-2015)

Compiled by: Mose Mariotti & Masahiro Teshima
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*Array of 4 x 12 meter (100 sgm) Cherenkov Telescopes

L ocated at the Kitt Peak Observatory, Arizona (Northern Hemisphere)
«Started full operation spring 2007

*Several sources already observed
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VERITAS 2008-2012

» Timetable: until 2012 seems certain; after that, depends on AGIS and CTA progress

> Risks: none

> Resources

Total Cost k€ FTE
15% European
11.050 115 0 =UTOP
> ASPERA

= 1660K€ 17 FTE

Compiled by: Joachim Rose
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GAW 2008-2018

» Timetable: If prototype operation fulfills expectations, array completion during 2010-
2013 and operation extending to 2018.

> Risks

» Funding

> Resources

Total Cost k€ FTE
100 % European
985 103.5
» ASPERA

= 985 KE€ 103.5FTE

Compiled by: Osvaldo Catalano
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many small
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in a very large area
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telescopes covering
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CTA 2008-2018

Timetable: Design Study until 2011. Construction 2011-2014. Commissioning 2015-

2016. Aim for close collaboration/eventual merger with American competing initiative
AGIS.

> Risks

Y

» Funding
» Achivable cost per telescope to stay within 100 MEuro target for full-scale site.

> Resources

Total Cost k€ FTE 06 % European
177500 990
» ASPERA

177500 KE 990 FTE (—100% EU)
Compiled by: Werner Hofmann
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Experiment k€ FTE (additional 2008-18)
main source milestones
*H.E.S.S.: 9.050 235
Astrop.Phys. HESS Il commissioning in 2009
*MAGIC: 9.700 260
Astrop.Phys. MAGIC 2 commissioning in 2008
*VERITAS: 11.051 115
Astrop.Phys. Started full operation spring 2007.
*ARGO-YBJ 2.500 150
Astrop.Phys. Completion with lead layer in 2008
*GAW: 985 103.5
Astrop.Phys. First telescope by end 2007
*CTA: 177.500 990
Astrop.Phys. Design Study until 2011 ; Start construction 2011
*GLAST 198.200 150.5
Space agencies Launch in 2008; 5 years warranted operation
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Investments k€

O Project 7: GLAST

W Project 6: CTA

O Project 5: GAW

O Project 4: ARGO-YBJ
M Project 3: VERITAS
O Project 2: MAGIC

® Project 1: HESS

49%

43%

12% 8%

O Project 7: GLAST

B Project 6: CTA

O Project 5: GAW

0O Project 4: ARGO-YBJ
B Project 3: VERITAS
O Project 2: MAGIC

B Project 1: HESS

13%

6%

7%
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ASPERA WG1 (High Energy Gamma Rays)

Name Mail Ingtitute Country

Manel Martinez Martinez@ifae.es IFAE Barcelona Spain
Max-Planck-Institut fuer

Werner Hofmann werner.hofmann@mpi-hd.mpg.de | Kernphysik Germany

Riccardo Paol etti riccardo.paol etti @pi.infn.it Univ. Sienaand INFN Italy

Reinhard Schlickeiser | rsch@tp4.rub.de Ruhr-Université Bochum Germany

Juan Cortina cortina@ifae.es IFAE Spain

Jacco Vink j.vink@astro.uu.nl Utrecht University The Netherlands
Max-Planck-Institut fuer

German Hermann German.Hermann@mpi-hd.mpg.de | Kernphysik Germany

Astronomical Ingtitute "Anton
Pannekoek", University of

Sera Markoff sera@science.uvanl Amsterdam The Netherlands
Aldo Morsdlli aldo.morselli@roma2.infn.it INFN RomaTor Vergata Italy
Roland Walter roland.walter@obs.unige.ch | SDC/Geneva Observatory Switzerland
Stefan Funk funk@d ac.stanford.edu KIPAC/SLAC/Stanford USA
Michal Ostrowski mio@oa.uj.edu.pl Jagiellonian University Polland
James Buckley buckley @wuphys.wustl.edu Washington University USA
Georges Vasileiadis georges.vasileiadis@lpta.in2p3.fr | LPTA/CNRS France
University Erlangen-
Christian Stegmann stegmann@physik.uni-erlangen.de | Nuremberg Germany
Jean-Pierre Vidle viale@lapp.in2p3.fr LAPP/IN2P3/CNRS France
Mose Mariotti mariotti @pd.infn.it INFN Padova Italy
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LLR/Ecole
Gerard Fontaine Fontaine@admin.in2p3.fr Polytechnique/IN2P3/CNRS | France
Los Alamos National
Gus Sinnis Gus@lanl.gov L aboratory USA
Institute for Cosmic Ray
Research, University of
Masaki Mori morim@icrr.u-tokyo.ac.jp Tokyo Japan
Max-Planck-Institut fuer
Michael Panter michael .panter@mpi-hd.mpg.de | Kernphysik Germany
Paula Chadwick p.m.chadwick@durham.ac.uk University of Durham UK
Maria Victoria Fonseca | fonseca@gae.ucm.es Complutense University Spain
Ullrich Schwanke schwanke@physik.hu-berlin.de | Humboldt University Germany
Adrian Biland biland@phys.ethz.ch ETH Zurich Switzerland
University of Erlangen-
Ira Jung irajung@yahoo.de Nuremberg Germany
Diego F. Torres dtorres@ieec.uab.es Institut de Ciencies de LEspai | Spain
Stefan Wagner swagner@lsw.uni-heidelberg.de |LSW Germany
Edmond Giraud edmond.giraud@l pta.in2p3.fr LPTA Montpellier France
Stefan Schlenstedt stefan.schlenstedt@ifh.de DESY Germany
Université Pierre et Marie
Pascal Vincent vincentp@in2p3.fr Curie France
Felix Spanier fspanier@astro.uni-wuerzburg.de | Universitdt Wirzburg Germany
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INAF - Istituto di Fisicaddllo

Carlo Mordllo morello@ifsi-torino.inaf.it Spazio Interplanetario Italy
Antonella Castellina castelli@to.infn.it INAF-IFS| Italy
Andrea Santangelo andrea.santangel o@uni-tuebingen.de | IAAT, Tuebingen University | Germany
Véronique Borrel borrel @cesr .fr CESR/CNRS France
Joachim Rose h.j.rose@l eeds.ac.uk University of Leeds United Kindom
Gerd Puehlhofer Gerd.Puehlhofer@lsw.uni-heidel berg.de | Landessternwarte Heidelberg | Germany
Mark Lang mark.lang@nuigalway.ie National University of Ireland | Ireland
Michel Punch punch@in2p3.fr APC France
Osvaldo Catalano osvaldo.catalano@ifc.inaf.it |ASF-Pa/INAF Italy
Lowry McComb t.j.l.mccomb@durham.ac.uk University of Durham Germany
Michele lacovacci iacovacci @na.infn.it University of Naples Italy
Giuseppe Di Sciascio | disciascio@na.infn.it INFN Naples Italy
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