PIRE International Initiative in Very High Energy Gamma-Ray Astronomy
PI - Simon Swordy, The University of Chicago
Co-PIs and Senior Personnel(domestic):  Scott Wakely- University of Chicago, Karen Byrum, Robert Wagner, Vic Guarino – Argonne National Lab., Stefan Funk, Roger Romani, Hiro Tajima – Stanford University/SLAC,  Rene Ong, Vladimir Vassiliev – UCLA.

International Collaborators:  Giovanni Pareschi - INAF, Brera, Italy,  Bruno Sacco – INFN Palermo, Italy, Werner Hofmann – MPI, Heidelberg, Germany, Stefan Schlenstedt – DESY Zeuthen, Germany, Jose Franco – I. de Astronimia, UNAM, Mexico, David Hanna – McGill U. Montreal, Canada.
Ground-based gamma-ray astronomy offers some unique drivers for international cooperation. The appeal is strong, with recent advances opening a new window on the most powerful sources in the cosmos. International synergy is essential since the project needs cutting-edge detectors and electronics, an industrial-scale replication capability and access to undeveloped, dark remote sites. The next step, a large telescope array, requires both significant hardware development and strong international teaming to assemble the required resources -- human, technical, financial and geographical. This proposal seeks to team US scientists and engineers with international experts to develop a novel prototype. This effort would pull the active multinational quest for a next-generation gamma-ray observatory into focus, with a significant US leadership role and involvement for young post-docs and students in a truly international research environment.

Intellectual Merit: Together with our international partners in Germany, Italy, Mexico, and Canada we  propose to develop and construct a new Schwarzschild-Couder (S-C) telescope, that has an optical design which will provide considerably enhanced performance, improved reliability, and reduced camera cost compared with traditional atmospheric Cherenkov telescopes (ACTs), thereby significantly increasing the scientific discovery potential of future ground based gamma-ray observatories, such as the Advanced Gamma-ray Imaging System (AGIS) or the Cherenkov Telescope Array (CTA). The development and construction of this new telescope is the logical next step to overcome the fundamental methodological limitations of current prime-focus ACTs, namely low angular resolution, small field of view, incompatibility with robust remote operation, and the large cost inherent in high resolution cameras based on large numbers of individual photo multiplier tubes (PMTs). We plan to construct the S-C telescope at a site at either Argonne National Lab (ANL) or Stanford Linear Accelerator Center (SLAC) to provide proof of design principles, and then move to either SPM observatory in Mexico or the HESS site in Namibia for sky testing. Through interaction with the wide range of international and US partners in industry and the unique expertise developed at the national laboratories (ANL and SLAC), the execution of this proposal will evaluate and select between emerging technologies for the mass production of relatively inexpensive, light, aspheric mirror segments, such as those based on replication, will test integrated solutions for electronics, such as those based on switched capacitors arrays, and will provide firm cost estimates for future trade off studies and planning of the next generation of major ground-based gamma-ray observatories. 
Broader Impact: The S-C telescope, which we propose to develop and construct, will become a pilot instrument to survey the most favored sites for a next generation ground-based gamma-ray observatory, the San Pedro Martir observatory in Baja Mexico, and the HESS site in Namibia, Africa. The novel wide-field S-C telescope has significant potential for application in visible and infrared astronomy, especially if diffraction-limited optics of this design can be built.  The US and international collaborators are also strongly committed to involving undergraduate students in the efforts of this proposal, and to the enhancement of diversity in the physical sciences through the direct support of female and minority scientists.
