Small Projects and Detector Development 
VERITAS

The Very Energetic Radiation Imaging Telescope Array System (VERITAS) is a high energy gamma-ray telescope array with sensitivity in the range 50 GeV  - 50 TeV  to study  extreme astrophysical processes in the universe.   The array VERITAS is being built at Kitt Peak in Arizona and is based on the ground-based detection techniques of its predecessor, the Whipple-10 meter optical gamma ray telescope, to explore the universe at the highest photon energies known to be emitted from cosmic sources.     The emission of high-energy gammarays from cosmic objects always implies the presence of exotic and extreme physical conditions and the detection of this radiation offers a direct probe into these exciting phenomena.   

The first phase of VERITAS (VERITAS-4) will be completed in 2006 when four telescopes are operating.  These identical telescopes, each of aperture 12m, will be deployed in a filled hexagonal pattern of side 80m; each telescope will have a camera consisting of 499 pixels with a field of view of 3.5 degrees.   It will have improved flux sensitivity over the Whipple telescope, a lower threshold energy, improved optics and camera and new technology where appropriate.  An upgrade of 3 additional telescopes is planned after completion of VERITAS-4. 

Four Argonne physicists, Karen Byrum, Steve Magill, Richard Talaga one electrical engineer, Gary Drake and one post-doctoral physicist, Elizabeth Hays have become involved with the VERITAS experiment.  We received a joint University of Chicago-Argonne National Laboratory R&D grant to build the Track Imaging Cherenkov Experiment (TrICE) telescope to attempt to detect primary Cherenkov radiation of charged particles, which can be used to distinguish the composition of cosmic hadrons.  But the primary purpose of TrICE is to study the feasibility of using multi-channel photodetectors, to develop front end electronics to be used in conjunction with highly-pixellated future telescopes (VERITAS-7) in order to improve night sky background discrimination and to obtain angular resolution.   We have constructed an electronics  teststand, a dark box  and have started developing a DAQ system.  We have already performed initial gain, uniformity and crosstalk measurements on several candidate multi-channel photodetectors, the Hamamatsu H8500 and the Hamamatsu M64.

We have chosen a site for TrICE after evaluating several candidate sites at ANL.

Argonne was accepted as an associate member of the VERITAS-4 collaboration in the spring 2004.   Several of us took shifts in June running the Whipple telescope and in building the VERITAS-4 first prototype.   Three of us also attended a collaboration  meeting held in Arizona in January 2004.
AUGER

The Pierre Auger Observatory is an experiment to study the highest energy cosmic rays with both fluorescence detectors, similar to those used in the Fly's Eye experiment, and an array of water Cerenkov detectors.  This hybrid approach to observing the cosmic ray showers is believed to be essential to minimize systematic errors in the energy measurement and to accurately identify the arrival directions of the showers.  The southern site for the observatory is under construction near Malargue, Argentina with expected completion in 2006, and the northern site is planned for Colorado or Utah.

     Three Argonne physicists, S. Kuhlmann, H. Spinka, and R. Talaga, have begun to investigate a possible role for Argonne in the Auger experiment.  One possibility is to tag muons traversing the water Cerenkov tanks with plastic scintillators located beneath the tank, after most of the electromagnetic part of the shower has been attenuated in the water.  The use of spare MINOS scintillator strips to build a prototype muon detector is being considered.  Another possibility would be to detect radio emission from cosmic ray showers.  An ANL physicist attended an Auger upgrades meeting in Orsay, France where this possibility was discussed, as well as revised electronics for the northern site detectors.

