Photon and Electron Production and Transport Group

	The function of the electron and photon propagation group is to provide an accurate calculation of the numbers of photons and electrons produced in liquid argon as a function of energy, and provide reasonable methods of determining the energy of an interaction using these numbers, for the purpose of energy calibrations, as well as provide the energy resolution as a function of energy (stemming from variation in said photon and electron numbers). These methods will be based both upon past experimental data and upon theoretical modeling of the scintillation and ionization microphysics in argon, and combine the strengths of the existing software packages of LArSoft and NEST (Noble Element Simulation Technique). 

	There may be a need to have different algorithms based on the energy range of the processes to be simulated. For instance, supernova neutrinos could require different methods than beam neutrinos, given the very different energy ranges.  Once the raw numbers of quanta are in hand, the next overarching goal of the group, one which lends itself to the group's title, is to efficiently simulate the propagation of both kinds of quanta to their respective detection apparatuses. Efficiency is key given the very large energies and hence very large numbers of particles being generated in the simulation. Parametrization based on lengthy initial studies of light and charge collection efficiencies and/or manually scaled-down simulated particle generation that is then artificially boosted in simulation post-processing back up may be implemented. Again, different approximation methods may be needed for different energy ranges. We would have to work with the various analysis groups to determine the needs, especially in terms of accuracy, and then implement reasonable solutions.

	The group will maintain the official software codes applicable to LBNE under version control of the co-conveners. They will also provide access to the codes and documentation for the LBNE collaboration.
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