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AB Ground-based gamma-ray astronomy has had a major breakthrough with the impressive 
results obtained using systems of imaging atmospheric Cherenkov telescopes. Ground-based 
gamma-ray astronomy has a huge potential in astrophysics, particle physics and cosmology. 
CTA is an international initiative to build the next generation instrument, with a factor of 5-10 
improvement in sensitivity in the 100 GeV-10 TeV range and the extension to energies well 
below 100 GeV and above 100 TeV. CTA will consist of two arrays (one in the north, one in 
the south) for full sky coverage and will be operated as open observatory. The design of CTA is 
based on currently available technology. This document reports on the status and presents the 
major design concepts of CTA. 
C1 [Hofmann, W.] Univ Heidelberg, CTA Project Off, D-69117 Heidelberg, Germany. 
[Allekotte, I.; Arnaldi, H.; Asorey, H.; Gomez Berisso, M.; Sofo Haro, M.] Ctr Atom Bariloche 
CNEA CONICET IB UNCuyo, RA-8400 San Carlos De Bariloche, Rio Negro, Argentina. 
[Cillis, A.; Rovero, A. C.; Supanitsky, A. D.] Inst Astron & Fis Espacio CONICET UBA, 
Buenos Aires, DF, Argentina. [Actis, M.; Antico, F.; Bottani, A.; Ochoa, I.; Ringegni, P.; 
Vallejo, G.] UNLP, Fac Ingn, Dept Aeronaut, UID GEMA, RA-1900 La Plata, Buenos Aires, 
Argentina. [De La Vega, G.; Etchegoyen, A.; Garcia, B.; Sanchez, F.; Videla, M.] Inst Tecnol 
Detecc & Astroparticulas CNEA CONICET, RA-1650 Buenos Aires, DF, Argentina. [De La 
Vega, G.; Etchegoyen, A.; Garcia, B.; Sanchez, F.; Videla, M.] Observ Metereol, Mendoza, 
Argentina. [Gonzalez, F.; Otero, L.; Pallota, J.; Quel, E.; Ristori, P.] CEILAP CITEDEF 
CONICET, Villa Martelli, Argentina. [Romero, G. E.; Suarez, A.] Univ Nacl La Plata, 
CONICET, CCT La Plata, Inst Argentino Radioastron, RA-1900 La Plata, Buenos Aires, 
Argentina.  [Romero, G. E.; Suarez, A.] Univ Nacl La Plata, Fac Ciencias Astron & Geofis, 
RA-1900 La Plata, Buenos Aires, Argentina. [Akhperjanian, A.; Papyan, G.; Pogosyan, L.; 
Sahakian, V.] Alikhanyan Natl Sci Lab, Yerevan 0036, Armenia. [Bissaldi, E.; Egberts, K.; 
Reimer, A.; Reimer, O.] Leopold Franzens Univ Innsbruck, Inst Astro & Teilchenphys, A-6020 
Innsbruck, Austria. [Shellard, R. C.] Ctr Brasileiro Pesquisas Fis, BR-22290180 Rio De 
Janeiro, RJ, Brazil. [Santos, E. M.] Univ Fed Rio de Janeiro, Inst Fis, BR-21941972 Rio De 
Janeiro, RJ, Brazil. [Dal Pino, E. M. de Gouveia; Kowal, G.] Univ Sao Paulo, Inst Astron 
Geofis & Ciencias Atmosfer, BR-05508090 Sao Paulo, Brazil. [de Souza, V.; Peixoto, C. J. 
Todero] Univ Sao Paulo, Inst Fis Sao Carlos, BR-13566590 Sao Carlos, SP, Brazil. [Maneva, 
G.; Temnikov, P.; Vankov, H.] BAS, Inst Nucl Res & Nucl Energy, BG-1784 Sofia, Bulgaria. 
[Golev, V.; Ovcharov, E.] Univ Sofia, Astron Dept, BG-1164 Sofia, Bulgaria. [Bonev, T.; 
Dimitrov, D.] Inst Astron, BG-1784 Sofia, Bulgaria. [Bonev, T.; Dimitrov, D.] NAO, BG-1784 
Sofia, Bulgaria. [Hrupec, D.] Rudjer Boskovic Inst, HR-10000 Zagreb, Croatia. [Nedbal, D.; 
Rob, L.] Charles Univ Prague, Fac Math & Phys, Inst Particle & Nucl Phys, CR-18000 Prague 
8, Czech Republic. [Lindfors, E.; Sillanpaa, A.; Takalo, L.] Univ Turku, Tuorla Observ, FI-
21500 Piikkio, Finland. [Beckmann, V.; Benallou, M.; Boutonnet, C.; Corlier, M.; Courty, B.; 
Djannati-Ata, A.; Dufour, C.; Gabici, S.; Guglielmi, L.; Olivetto, C.; Pita, S.; Punch, M.; 
Selmane, S.; Terrier, R.; Yoffo, B.] APC, F-75205 Paris 13, France. [Beckmann, V.; Benallou, 
M.; Boutonnet, C.; Corlier, M.; Courty, B.; Djannati-Ata, A.; Dufour, C.; Gabici, S.; Guglielmi, 
L.; Olivetto, C.; Pita, S.; Punch, M.; Selmane, S.; Terrier, R.; Yoffo, B.] Univ Paris 07, CEA, 
Observ Paris, CNRS,UMR 7164, F-75221 Paris 05, France.  [Brun, P.; Carton, P. H.; Cazaux, 
S.; Corpace, O.; Delagnes, E.; Disset, G.; Durand, D.; Glicenstein, J. -F.; Guilloux, F.; Kosack, 
K.; Medina, C.; Micolon, P.; Mirabel, F.; Moulin, E.; Peyaud, B.; Reymond, J. -M.; Veyssiere, 
C.] CEA Saclay, CEA DSM IRFU, F-91191 Gif Sur Yvette, France.  [Brau-Nogue, S.; Jean, P.; 
Knoedlseder, J.; Le Padellec, A.; Webb, N.] Univ Toulouse, UPS OMP, IRAP, Toulouse, 
France. [Brau-Nogue, S.; Jean, P.; Knoedlseder, J.; Le Padellec, A.; Webb, N.] IRAP, CNRS, 



F-31028 Toulouse 4, France. [Cerruti, B.; Dubus, G.; Henri, G.; Petrucci, P. O.] UJF Grenoble 
1, CNRS INSU, IPAG, UMR 5274, F-38041 Grenoble, France. [Akhperjanian, A.; 
Aravantinos, A.; Bais, A.; Bamba, A.; Barbier, C.; Brunetti, L.; Cailles, M.; Deleglise, G.; 
Elles, S.; Fouque, N.; Gasq, C.; Geffroy, N.; Komin, N.; Kossakowski, R.; Lamanna, G.; Le 
Flour, T.; Lieunard, B.; Monteiro, I.; Panazol, J. L.; Rosier-Lees, S.; Vialle, J. P.] Univ Savoie, 
CNRS IN2P3, Lab Annecy le Vieux Phys Particules, F-74941 Annecy Le Vieux, France. 
[Becherini, Y.; Clerc, C.; Couturier, S.; de Naurois, M.; Edy, E.; Fillin-Martino, E.; Fontaine, 
G.; Giebels, B.; Khelifi, B.; Manigot, P.; Moal, B.; Spyrou, S.] Ecole Polytech, LLR, F-91128 
Palaiseau, France.  [Becherini, Y.; Clerc, C.; Couturier, S.; de Naurois, M.; Edy, E.; Fillin-
Martino, E.; Fontaine, G.; Giebels, B.; Khelifi, B.; Manigot, P.; Moal, B.; Spyrou, S.] Ecole 
Polytech, CNRS, UMR 7638, F-91128 Palaiseau, France.  [Bourgeat, M.; Compin, M.; 
Feinstein, F.; Gallant, Y.; Lavalley, C.; Renaud, M.; Rivoire, S.; Royer, S.; Vasileiadis, G.; 
Vorobiov, S.] Univ Montpellier 2, CNRS IN2P3, Lab Universe & Particules Montpellier, F-
34095 Montpellier 5, France.  [Boisson, C.; Cerruti, M.; Mottez, F.; Roy, F.; Sol, H.; Venter, 
L.; Zech, A.] Univ Paris Diderot, CNRS, LUTH, Observ Paris, F-92195 Meudon, France. 
[Dournaux, J. -L.; Huet, J. -M.; Laporte, P.] Univ Paris Diderot, CNRS, GEPI, Observ Paris, F-
92195 Meudon, France. [Castarede, H.] Univ Paris Diderot, CNRS, UMS, Observ Paris, F-
92195 Meudon, France. [Bolmont, J.; Corona, P.; Huppert, J. -F.; Jacholkowska, A.; Naumann, 
C.; Nayman, P.; Tavernet, J. -P.; Toussenel, F.; Vincent, P.] Univ Paris 07, Univ Paris 06, 
LPNHE, F-75252 Paris 5, France. [Carr, J.; Costantini, H.; Ernenwein, J. -P.; Hoffmann, D.; 
Karkar, S.; Mendes, A.] Aix Marseille Univ, CNRS IN2P3, CPPM, Aix En Provence, France. 
[Artmann, S.; Becker, J.; Schlickeiser, R.] Ruhr Univ Bochum, Inst Theoret Phys, Lehrstuhl 
Weltraum & Astrophys 4, D-44780 Bochum, Germany. [Federici, S.; Pohl, M.; Ruppel, J.; 
Telezhinsky, I.] Univ Potsdam, Inst Phys & Astron, D-14476 Potsdam, Germany.  [Baehr, J.; 
Behera, B.; Birsin, E.; Decerprit, B.; Federici, S.; Heller, R.; Hughes, G.; Kostka, P.; 
Kretzschmann, A.; Maier, G.; Melkumyan, D.; Naumann, D.; Arribas, M. Paz; Platzer, R.; 
Pohl, M.; Prokoph, H.; Ruppel, J.; Schlenstedt, S.; Schmidt, T.; Schultze, J.; Shayduk, M.; 
Skole, C.; Sternberger, R.; Sulanke, K. H.; Telezhinsky, I.; Wegner, P.; Welsing, R.; Winde, 
M.; Wischnewski, R.] DESY, D-15738 Zeuthen, Germany. [Birsin, E.; Lohse, T.; Oya, I.; 
Schwanke, U.] Humboldt Univ, Inst Phys, D-12489 Berlin, Germany. [Doert, M.] TU 
Dortmund Univ, Dept Phys, D-44227 Dortmund, Germany. [Jung, I.; Lopatin, A.; Schulz, A.; 
Stegmann, C.; Stinzing, F.] Univ Erlangen Nurnberg, Phys Inst, D-91058 Erlangen, Germany. 
[Horns, D.; Kneiske, T.; Raue, M.; Tluczykont, M.] Univ Hamburg, Inst Expt Phys, D-22761 
Hamburg, Germany. [Bauer, C.; Bernloehr, K.; Wilhelmi, E. de Ona; Deil, C.; Domainko, W.; 
Foehr, C.; Foerster, A.; Hahn, J.; Hermann, G.; Hofmann, W.; Hofverberg, P.; Kankanyan, R.; 
Kihm, T.; Koeck, F.; Panter, M.; Rieger, F.; van Eldik, C.; Volpe, F.] Max Planck Inst 
Kernphys, D-69029 Heidelberg, Germany. [de Almeida, U. Barres; Colin, P.; Dettlaff, T.; Fink, 
D.; Fruck, C.; Haefner, D.; Haubold, T.; Jablonski, C.; Jogler, T.; Krause, J.; Lorenz, E.; 
Mirzoyan, R.; Nowak, N.; Paneque, D.; Reimann, O.; Rodriguez, S.; Saito, K.; Saito, T.; 
Schweizer, T.; Sun, S.; Takami, H.; Teshima, M.; Wagner, R. M.; Wetteskind, H.] Max Planck 
Inst Phys & Astrophys, D-80805 Munich, Germany. [Barnstedt, J.; Bonardi, A.; Dick, J.; 
Gaebele, W.; Kalkuhl, C.; Kendziorra, E.; Luz, O.; Puehlhofer, G.; Renner, S.; Santangelo, A.; 
Schanz, T.; Schwarzburg, S.; Tenzer, C.; Vlahakis, N.] Univ Tubingen, Inst Astron & 
Astrophys, Kepler Ctr Astro & Particle Phys, D-72076 Tubingen, Germany. [Spanier, F.; 
Tibolla, O.] Univ Wurzburg, Inst Theoret Phys & Astrophys, D-97074 Wurzburg, Germany. 
[Bais, A.; Balis, D.; Eleftheriadis, C.; Gianakaki, E.; Kokkotas, K.; Liolios, A.; Nikolaidis, A.; 
Seiradakis, J.; Stergioulas, N.; Vlahos, L.] Aristotle Univ Thessaloniki, Phys Dept, GR-54124 
Thessaloniki, Greece. [Mastichiadis, A.] Univ Athens, Fac Phys, Dept Astrophys Astron & 
Mech, GR-15784 Athens, Greece.  [Aravantinos, A.; Farakos, K.; Fokitis, E.; Maltezos, S.] 



Natl Tech Univ Athens, Dept Phys, Sch Appl Math & Phys Sci, GR-15780 Zografou Attikis, 
Greece. [Aharonian, F.; Drury, L.] Dublin Inst Adv Studies, Dublin 2, Ireland. [Agnetta, G.; 
Catalano, O.; Cusumano, G.; Giarrusso, S.; La Barbera, N.; La Parola, V.; La Rosa, G.; 
Maccarone, M. C.; Mangano, A.; Mineo, T.; Romano, P.; Russo, F.; Sacco, B.; Vercellone, S.] 
INAF Ist Astrofis Spaziale & Fis Cosm Palermo, I-90146 Palermo, Italy. [Di Pierro, F.; 
Morello, C.; Vallania, P.] INAF Ist Fis Spazio Interplanetario Torino, I-10133 Turin, Italy. 
[Cavazzani, S.; Zitelli, V.] INAF Osservatorio Astron Bologna, I-40127 Bologna, Italy. [Basso, 
S.; Canestrari, R.; Cantu, S.; Casiraghi, M.; Conconi, P.; Covino, S.; Ghigo, M.; Motta, G.; 
Pareschi, G.; Salini, A.; Spiga, D.; Tagliaferri, G.] INAF Osservatorio Astron Brera, I-20121 
Milan, Italy. [Belluso, M.; Billotta, S.; Bonanno, G.] INAF Osservatorio Astrofis Catania, I-
95123 Catania, Italy. [Giro, E.; Lessio, L.] INAF Osservatorio Astron Padova, I-35122 Padua, 
Italy.  [Antonelli, L. A.; Carosi, A.; Di Paolo, A.; Fontana, A.; Testa, V.] INAF Osservatorio 
Astron Roma, I-00040 Monte Porzio Catone, Italy. [Tavani, M.] INAF Ist Astrofis Spaziale & 
Fis Cosm Roma, I-00133 Rome, Italy. [Ghedina, A.; Molinari, E.; Tosti, G.] Roque de Los 
Muchachos Astron Observ, INAF Telescopio Nazl Galileo, Garafia 38787, TF, Spain. [Bastieri, 
D.; Busetto, G.; Buson, S.; Corti, D.; Doro, M.; Giubilato, P.; Lombardi, S.; Mariotti, M.; 
Mattiazzo, S.; Paiano, S.; Pepato, A.; Pivato, G.; Prandini, E.; Rando, R.; Saggion, A.; 
Scalzotto, V.; Scarcioffolo, M.; Schultz, C.; Tibaldo, L.] Univ Padua, I-35131 Padua, Italy. 
[Bastieri, D.; Busetto, G.; Buson, S.; Corti, D.; Doro, M.; Giubilato, P.; Lombardi, S.; Mariotti, 
M.; Mattiazzo, S.; Paiano, S.; Pepato, A.; Pivato, G.; Prandini, E.; Rando, R.; Saggion, A.; 
Scalzotto, V.; Scarcioffolo, M.; Schultz, C.; Tibaldo, L.] Ist Nazl Fis Nucl, I-35131 Padua, 
Italy. [Meucci, M.; Paoletti, R.; Stamerra, A.] Univ Siena, I-53100 Siena, Italy. [Meucci, M.; 
Paoletti, R.; Stamerra, A.] INFN Pisa, I-53100 Siena, Italy. [Dazzi, F.; Deangelis, A.; De Lotto, 
B.; Scapin, V.] Univ Udine, I-33100 Udine, Italy. [Deangelis, A.; De Lotto, B.; Persic, M.; 
Scapin, V.] INFN Sez Trieste, I-33100 Udine, Italy. [Dazzi, F.] INFN Sez Padova, I-33100 
Udine, Italy. [Persic, M.] Osserv Astron Trieste, I-33100 Udine, Italy. [Bamba, A.; Sakaki, N.; 
Shibata, T.; Yamaoka, K.; Yamazaki, R.; Yoshida, A.] Aoyama Gakuin Univ, Dept Phys & 
Math, Sagamihara, Kanagawa 2525258, Japan. [Fukazawa, Y.; Kakuwa, J.; Mizuno, T.; 
Yonetani, M.] Hiroshima Univ, Dept Phys Sci, Higashihiroshima, Hiroshima 7398526, Japan. 
[Takahashi, H.] Hiroshima Univ, Hiroshima Astrophys Sci Ctr, Higashihiroshima 7398526, 
Japan. [Katagiri, H.; Yanagita, S.; Yoshida, T.] Ibaraki Univ, Coll Sci, Mito, Ibaraki 3108512, 
Japan. [Okumura, A.; Rhode, W.] JAXA, Inst Space & Astronaut Sci, Sagamihara, Kanagawa 
2525210, Japan. [Ioka, K.; Kawanaka, N.; Kohri, K.; Nakayama, K.; Ohira, Y.; Tanaka, M.] 
KEK High Energy Accelerator Res Org, Inst Particle & Nucl Studies, Tsukuba, Ibaraki 
3050801, Japan. [Chikawa, M.] Kinki Univ, Dept Phys, Higashiosaka, Osaka 5778502, Japan. 
[Muraishi, H.] Kitasato Univ, Sch Allied Hlth Sci, Kanagawa 2288555, Japan. [Yamamoto, T.] 
Konan Univ, Dept Phys, Kobe, Hyogo 6588501, Japan.  [Hayashida, M.; Inoue, Y.; Totani, T.] 
Kyoto Univ, Grad Sch Sci, Dept Astron, Sakyo Ku, Kyoto 6068502, Japan. [Kubo, H.; 
Tanimori, T.] Kyoto Univ, Grad Sch Sci, Dept Phys, Sakyo Ku, Kyoto 6068502, Japan. 
[Nagataki, S.] Kyoto Univ, Yukawa Inst Theoret Phys, Sakyo Ku, Kyoto 6068502, Japan. 
[Mori, K.] Miyazaki Univ, Dept Appl Phys, Fac Engn, Miyazaki 8892192, Japan. [Takahashi, 
K.] Nagoya Univ, Dept Phys & Astrophys, Chikusa Ku, Nagoya, Aichi 4648602, Japan. 
[Matsumoto, H.] Nagoya Univ, KMI Origin Particles & Universe, Chikusa Ku, Nagoya, Aichi 
4648602, Japan. [Tajima, H.] Nagoya Univ, Solar Terr Environm Lab, Chikusa Ku, Nagoya, 
Aichi 4648601, Japan. [Fujita, Y.; Toma, K.] Osaka Univ, Grad Sch Sci, Dept Earth & Space 
Sci, Toyonaka, Osaka 5600043, Japan  [Terada, Y.] Saitama Univ, Sch Sci & Engn, Sakura Ku, 
Saitama 3388570, Japan. [Kodani, K.; Kushida, J.; Nishijima, K.] Tokai Univ, Dept Phys, 
Hiratsuka, Kanagawa 2591292, Japan. [Kabuki, S.] Tokai Univ Hosp, Isehara, Kanagawa 
2591193, Japan. [Orito, R.; Sugawara, R.] Univ Tokushima, Inst Socio Arts & Sci, Tokushima 



7708502, Japan.  [Asano, K.] Tokyo Inst Technol, Grad Sch Sci, Interact Res Ctr Sci, Meguro 
Ku, Tokyo 1528550, Japan. [Enomoto, R.; Inoue, S.; Kifune, T.; Murase, K.; Ohishi, M.; Ohka, 
H.; Teshima, M.; Yoshikoshi, T.] Univ Tokyo, Inst Cosm Ray Res, Kashiwa, Chiba 2778582, 
Japan. [Nakamori, T.] Waseda Univ, Fac Sci & Engn, Shinjuku Ku, Tokyo 1698555, Japan. 
[Gunji, S.; Hagiwara, R.; Tokanai, F.] Yamagata Univ, Yamagata 9908560, Japan. [Hara, S.; 
Naito, T.] Yamanashi Gakuin Univ, Fac Management Informat, Kofu, Yamanashi 4008575, 
Japan.  [Steenkamp, R.] Univ Namibia, Dept Phys, Windhoek, Namibia. [Vink, J.] Univ 
Utrecht, Astron Inst, NL-3508 TA Utrecht, Netherlands. [Markoff, S.] Univ Amsterdam, 
Astron Inst Anton Pannekoek, NL-1090 GE Amsterdam, Netherlands. [Bednarek, W.; 
Niedzwiecki, A.; Sitarek, J.; Sobczynska, D.; Szanecki, M.] Univ Lodz, Fac Phys & Appl 
Comp Sci, PL-90236 Lodz, Poland. [Bogacz, L.; Koziol, J.; Malkiewicz, P.; Ostrowski, M.; 
Piechocki, W.; Stawarz, L.; Szostek, A.; Wierzcholska, A.; Zagdanski, A.; Zietara, K.] 
Jagiellonian Univ, PL-30244 Krakow, Poland. [Bulik, T.; Cieslar, M.; Gochna, M.; Grudzinska, 
M.; Kapala, M.; Pojmanski, G.; Suchenek, M.] Univ Warsaw, Astron Observ, PL-00478 
Warsaw, Poland. [Bajtlik, S.; Barnacka, A.; Borkowski, J.; Dyks, J.; Janiak, M.; Kluzniak, W.; 
Lubinski, P.; Moderski, R.; Rudak, B.; Sikora, M.; Zajczyk, A.; Zdziarski, A.] Polish Acad Sci, 
Nicolaus Copernicus Astron Ctr, PL-00716 Warsaw, Poland. [Dyrda, M.; Kotula, J.; 
Michalowski, J.; Niemiec, J.; Stodulski, M.; Ziolkowski, P.; Zychowski, P.] Polish Acad Sci, 
Inst Nucl Phys, PL-31342 Krakow, Poland. [Katarzynski, K.] Nicholas Copernicus Univ, Torun 
Ctr Astron, PL-87100 Torun, Poland. [Ciesielska, M.; Grygorczuk, J.; Karczewski, M.; 
Kedziora, B.; Platos, L.; Rataj, M.; Seweryn, K.; Tokarz, M.; Wawer, P.; Wawrzaszek, R.; 
Wisniewski, L.] Polish Acad Sci, Space Res Ctr, PL-00716 Warsaw, Poland. [Kasperek, J.; 
Rajda, P.; Wolczko, A.] AGH Univ Sci & Technol, Fac Elect Engn Automat Comp Sci & 
Elect, PL-30059 Krakow, Poland. [Ozieblo, A.; Szepieniec, T.] Acad Comp Ctr CYFRONET 
AGH, PL-30950 Krakow, Poland. [de Jager, O.; van der Walt, J.] North West Univ, Ctr Space 
Res, ZA-2520 Potchefstroom, South Africa. [Becerra, J.; Berger, K.; Garcia Lopez, R. J.; 
Herrero, A.; Sanchez Conde, M. A.] Inst Astrofis Canarias, E-38205 Tenerife, Spain. [Becerra, 
J.; Berger, K.; Garcia Lopez, R. J.; Herrero, A.; Sanchez Conde, M. A.] Univ La Laguna, Dept 
Astrofis, E-38206 Tenerife, Spain. [Berdugo, J.; Carmona, E.; Delgado, C.; Diaz, C.; Gonzalez, 
A.; Mana, C.; Marin, J.; Martinez, G.] CIEMAT, E-28040 Madrid, Spain. [Colome, J.; de Cea 
del Pozo, E.; Hadasch, D.; Pedaletti, G.; Torres, D. F.] Inst Ciencies Espai IEEC CSIC, 
Barcelona 08193, Spain. [Rico, J.; Torres, D. F.] ICREA, Barcelona, Spain. [Aleksic, J.; 
Barcelo, M.; Blanch, O.; Boix, J.; Cortina, J.; Firpo, R.; Gaweda, J.; Giavitto, G.; Gonzalez, A.; 
Granena, F.; Illa, J. M.; Klepser, S.; Lopez, A.; Martinez, M.; Mazin, D.; Moralejo, A.; Rico, J.; 
Stamatescu, V.] IFAE, E-08193 Barcelona, Spain. [Baixeras, C.; Doro, M.; Font, Ll.; Garrido, 
D.; Gaug, M.] Univ Autonoma Barcelona, Dept Fis, E-08193 Barcelona, Spain. [Munar, P.; 
Paredes, J. M.; Ribo, M.; Zabalza, V.] Univ Barcelona IEEC UB, ICC, Dept Astron & 
Meteorol, Barcelona, Spain. [Garrido, L.; Gascon, D.; Graciani, R.; Sanuy, A.] Univ Barcelona 
IEEC UB, ICC, Dept Estruct & Constituents Mat, Barcelona, Spain. [Antoranz, P.; Bernardino, 
T.; Fresnillo, L.; Miranda, J. M.; Vegas, I.] Univ Complutense Madrid, Dept Elect, E-28040 
Madrid, Spain. [Barrio, J. A.; Contreras, J. L.; Hassan, T.; Mirabal, N.; Salazar, E.; Tejedor, L. 
A.] Univ Complutense Madrid, Dept FAMN, E-28040 Madrid, Spain. [de la Calle Perez, I.; 
Dubois, F.; Ibarra, A.; Ponz, J. D.] ESA, European Space Astron Ctr, INSA, E-28691 Madrid, 
Spain. [Dravins, D.; Ingjald, J.; Jensen, H.] Lund Observ, SE-22100 Lund, Sweden. [Conrad, J.; 
Dickinson, H.; Finley, C.; Hultquist, K.; Ripken, J.] Stockholm Univ, Dept Phys, Oskar Klein 
Ctr, S-10691 Stockholm, Sweden. [Fransson, C.] Stockholm Univ, Dept Astron, Oskar Klein 
Ctr, S-10691 Stockholm, Sweden. [Ryde, F.] Royal Inst Technol, Dept Phys, Oskar Klein Ctr, 
S-10691 Stockholm, Sweden. [Botner, O.; Hallgren, A.] Uppsala Univ, Dept Phys & Astron, S-
75120 Uppsala, Sweden. [Bretz, T.; Ribordy, M.] Ecole Polytech Fed Lausanne, Lab High 



Energy Phys, CH-1015 Lausanne, Switzerland. [Biland, A.; Braun, I.; Grimm, O.; 
Kraehenbuehl, T.; Roeser, U.; Vogler, P.; Von Gunten, H. P.; Weitzel, Q.] ETH, Inst Particle 
Phys, CH-8093 Zurich, Switzerland. [Dorner, D.; Farnier, C.; Lenain, J. -P.; Lyard, E.; Walter, 
R.] Univ Geneva, Observ Geneva, ISDC Data Ctr Astrophys, CH-1290 Versoix, Switzerland. 
[Florin, D.; Gadola, A.; Gredig, R.; Huber, B.; Manalaysay, A.; Steiner, S.; Straumann, U.; 
Vollhardt, A.] Univ Zurich, Inst Phys, CH-8057 Zurich, Switzerland. [Schmoll, J.; Talbot, R. 
G.] Univ Durham, Sci Labs, Dept Phys, Ctr Adv Instrumentat, Durham DH1 3LE, England. 
[Blake, S.; Knapp, J.; Parsons, R. D.] Univ Leeds, Sch Phys Astron, Leeds LS2 9JT, W 
Yorkshire, England. [Fraser, G. W.; Hinton, J. A.; O'Brien, P. T.; Osborne, J. P.; Starling, R. L. 
C.; Warwick, R.; White, R.; Wilkinson, M. I.] Univ Leicester, Dept Phys & Astron, Leicester 
LE1 7RH, Leics, England. [Greenshaw, T.; Sutcliffe, P.] Univ Liverpool, Oliver Lodge Lab, 
Liverpool L69 3BX, Merseyside, England. [Green, A.] Univ Nottingham, Sch Phys & Astron, 
Nottingham NG7 2RD, England.  [Ghag, C.; Murphy, A. Stj.] Univ Edinburgh, Sch Phys & 
Astron, Edinburgh EH8 9YL, Midlothian, Scotland. [Kudryavtsev, V. A.] Univ Sheffield, Dept 
Phys & Astron, Sheffield S3 7RH, S Yorkshire, England. [Granot, J.; Hardcastle, M. J.] Univ 
Hertfordshire, Ctr Astrophys Res, Sci & Technol Res Inst, Hatfield AL10 9AB, Herts, England. 
[McCubbin, N.; Preece, R.] STFC Rutherford Appleton Lab, Didcot OX11 0QX, Oxon, 
England. [Bird, T.; Croston, J.; Emmanoulopoulos, D.; Maccarone, T.; McHardy, I.] Univ 
Southampton, Sch Phys & Astron, Southampton SO17 1BJ, Hants, England. [Cotter, G.; 
Karastergiou, A.; Mertsch, P.; Potter, W.; Sarkar, S.; Silk, J.] Univ Oxford, Dept Phys, Oxford 
OX1 3RH, England. [Byrum, K.; Guarino, V.; Wagner, B.] Argonne Natl Lab, Argonne, IL 
60439 USA. [Krennrich, F.; Orr, M.; Weinstein, A.] Iowa State Univ, Dept Phys & Astron, 
Ames, IA 50011 USA. [Konopelko, A.; Smith, N.; Xiong, Q.] Pittsburg State Unvers, Dept 
Phys, Pittsburg, KS 66762 USA. [Bechtol, K.; Buehler, R.; Cameron, R.; Chiang, J.; Digel, S. 
W.; Dubois, R.; Funk, S.; Glanzman, T.; Sapozhnikov, L.; Vandenbroucke, J.; Wood, M.] 
Stanford Univ, Kavli Inst Particle Astrophys & Cosmol, Dept Phys, Stanford, CA 94305 USA. 
[Bechtol, K.; Buehler, R.; Cameron, R.; Chiang, J.; Digel, S. W.; Dubois, R.; Funk, S.; 
Glanzman, T.; Sapozhnikov, L.; Vandenbroucke, J.; Wood, M.] Stanford Univ, SLAC Natl 
Accelerator Lab, Stanford, CA 94305 USA. [Benbow, W.; Galante, N.; Schroedter, M.] 
Harvard Smithsonian Ctr Astrophys, Cambridge, MA 02138 USA. [Briggs, M. S.; 
Connaughton, V.] Univ Alabama, Ctr Space Phys & Aeron Res, Huntsville, AL 35805 USA. 
[Arlen, T.; Bobkov, A. A.; Majumdar, P.; Ong, R. A.; Vassiliev, V. V.] Univ Calif Los 
Angeles, Dept Phys & Astron, Los Angeles, CA 90095 USA. [Bouvier, A.; Otte, A. N.; 
Williams, D. A.] Univ Calif Santa Cruz, Santa Cruz Inst Particle Phys, Santa Cruz, CA 95064 
USA. [Bouvier, A.; Otte, A. N.; Williams, D. A.] Univ Calif Santa Cruz, Dept Phys, Santa 
Cruz, CA 95064 USA. [Bogdan, M.; Huan, H.; Humensky, T. B.; Wakely, S. P.] Univ Chicago, 
Enrico Fermi Inst, Chicago, IL 60637 USA. [Kieda, D.] Univ Utah, Dept Phys & Astron, Salt 
Lake City, UT 84112 USA. [Beilicke, M.; Buckley, H.; Bugaev, V.; Krawczynski, H.] 
Washington Univ, Dept Phys, St Louis, MO 63130 USA. [Grube, J.; Gyuk, G.] Adler 
Planetarium & Astron Museum, Astron Dept, Chicago, IL 60605 USA. [Falcone, A. D.] Penn 
State Univ, Dept Astron & Astrophys, University Pk, PA 16802 USA. [Finley, J. P.] Purdue 
Univ, Dept Phys, W Lafayette, IN 47907 USA. [Ferenc, D.] Univ Calif Davis, Davis, CA 
95616 USA. [Fortson, L.; Karlsson, N.] Univ Minnesota, Sch Phys & Astron, Minneapolis, MN 
55455 USA. [Aliu, E.; Errando, M.; Mukherjee, R.] Columbia Univ, Barnard Coll, Dept Phys 
& Astron, New York, NY 10027 USA. [Kaaret, P.] Univ Iowa, Dept Phys & Astron, Iowa City, 
IA 52242 USA. [Coppi, P.; Szymkowiak, A.] Yale Univ, Dept Astron, New Haven, CT 06520 
USA. 
RP Hofmann, W (reprint author), Univ Heidelberg, CTA Project Off, D-69117 Heidelberg, 
Germany 



EM Werner.Hofmann@mpi-hd.mpg.de,  martinez@ifae.es 
FU Ministerio de Ciencia, Tecnologia e Innovacion Productiva (MinCyT); Comision Nacional 
de Energia Atomica (CNEA); Consejo Nacional de Investigaciones Cientificas y Tecnicas 
(CONICET) Argentina; State Committee of Science of Armenia; Ministry for Research, 
France; CNRS-INSU, France; CNRS-IN2P3, France; CEA, France; Max Planck Society, 
Germany; BMBF, Germany; DESY, Germany; Helmholtz Association, Germany; MIUR, Italy; 
Netherlands Research School for Astronomy (NOVA); Netherlands Organization for Scientific 
Research (NWO); Ministry of Science and Higher Education, Poland; National Centre for 
Research and Development, Poland; MICINN; CPAN, Spain; MultiDark Consolider-Ingenio 
programme, Spain; Swedish Research Council, Sweden; Royal Swedish Academy of Sciences, 
Sweden; Swiss National Science Foundation (SNSF), Switzerland; Leverhulme Trust, UK; 
Royal Society, UK; Science and Technologies Facilities Council, UK; Durham University, UK; 
National Science Foundation; Department of Energy; Argonne National Laboratory; University 
of California; University of Chicago; Iowa State University; Institute for Nuclear and Particle 
Astrophysics (INPAC-MRPI); Washington University McDonnell Center for the Space 
Sciences, USA 
FX We gratefully acknowledge financial support from the following agencies and 
organisations: Ministerio de Ciencia, Tecnologia e Innovacion Productiva (MinCyT), Comision 
Nacional de Energia Atomica (CNEA) and Consejo Nacional de Investigaciones Cientificas y 
Tecnicas (CONICET) Argentina; State Committee of Science of Armenia; Ministry for 
Research, CNRS-INSU, CNRS-IN2P3 and CEA, France; Max Planck Society, BMBF, DESY, 
Helmholtz Association, Germany; MIUR, Italy; Netherlands Research School for Astronomy 
(NOVA), Netherlands Organization for Scientific Research  (NWO); Ministry of Science and 
Higher Education and the National Centre for Research and Development, Poland; MICINN 
support through the National R+D+I, CDTI funding plans and the CPAN and MultiDark 
Consolider-Ingenio 2010 programme, Spain. Swedish Research Council, Royal Swedish 
Academy of Sciences financed, Sweden; Swiss National Science Foundation (SNSF), 
Switzerland; Leverhulme Trust, Royal Society, Science and Technologies Facilities Council, 
Durham University, UK; National Science Foundation, Department of Energy, Argonne 
National Laboratory, University of California, University of Chicago, Iowa State University, 
Institute for Nuclear and Particle Astrophysics (INPAC-MRPI program), Washington 
University McDonnell Center for the Space Sciences, USA. 
NR 119 
TC 0 
Z9 0 
PU SPRINGER 
PI DORDRECHT 
PA VAN GODEWIJCKSTRAAT 30, 3311 GZ DORDRECHT, NETHERLANDS 
SN 0922-6435 
J9 EXP ASTRON 
JI Exp. Astron. 
PD DEC 
PY 2011 
VL 32 
IS 3 
BP 193 
EP 316 
DI 10.1007/s10686-011-9247-0 
PG 124 



WC Astronomy & Astrophysics 
SC Astronomy & Astrophysics 
GA 898VF 
UT WOS:000300769700001 


