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As stated in the charge, this working group focuses on the scientific questions related to neutrino oscillation in the three flavor framework and the implications for our understanding of the Universe at all scales. The goal of the neutrino oscillation program is to determine CP properties, the unknown mass ordering, and make precision measurements of the oscillation parameters at a level which enables significant theoretical advancements and significantly enhances sensitivities for physics beyond the  three-flavor framework.  In this context the following questions have been identified that describe the precision frontier and discovery potential of the oscillation program.

1. What is the ordering of neutrino mass eigenstates, the so-called mass hierarchy?

2. Is there leptonic CP violation and what is the value of the Dirac phase?

3. What are the precise values of the oscillation parameters?

4. What level of precision is needed to test the consistency of the three-flavor framework?

This working group has received significant input form the community in the form of 28 white papers, many of which contain ideas to modify and/or extend the existing US program. We received further input at the SLAC meeting from  March 6-7, 2013. The white papers submitted to this group represent a large fraction of the US neutrino oscillation community and the ideas put forward greatly vary in scope, cost, and scientific goals. Their time-line also varies from near-term ideas for the next  five years to the long-term goals of the next decade and beyond. Some of the ideas presented, in terms of an understanding of technical risk, time lines and cost, have greater maturity than others and this working groups aims at taking this into account in the written report based on the information we have requested, and in most cases already obtained, from the proponents. Our information request was in the form of 2 page metrics document posted on the IF Neutrino working group website. In our discussion and summary of the community proposals we will identify the scientific and technical requirements for developing a world-class US domestic neutrino program and the US role in an international context.

The goal is to provide a report, which has been prepared in close collaboration with the community and proponents and which provides a summary of the scientific reach and technical status of the proposals.  We envision  that it can serve as a starting point for the later following process by providing an overview over the existing ideas and collecting information in a common format, both of which will facilitate the later stages of the process.

As a consequence of the large volume of substantial input from the community, the conveners of this working group feel that they need more time to digest and process the information obtained into a generally useful format and provide a first draft of the report. Given the need for an accurate and unbiased presentation of the information, the conveners strive to provide a carefully vetted first draft.

Therefore,  at this stage, all we are able to present is the following outline of the report. We welcome any question or feedback  the community may have at this stage. Once a draft is prepared further ample opportunity for feedback will be provided. The report will be structured into three main sections along the structure which was used at the SLAC workshop.

Precision as a Tool for Discovery – This section will address questions 3 and 4, by providing an overview over the arguments for the need for precision measurements and how they affect the discovery potential in the CP and mass hierarchy searches. We will compare existing and future experiments by their accuracy in the measurement of theta13, theta12, theta23 and the two mass squared differences. We also will address how precision enables a significant test of the three-flavor framework and thus, provides discovery potential for physics beyond the Standard Model.
Towards the Determination of the Neutrino Mass Hierarchy  – Different experimental techniques for the measurement of the neutrino mass hierarchy will be described. This includes accelerator-based experiments, atmospheric neutrino measurements, and precision measurements with reactor antineutrinos. A reference to the mass hierarchy in cosmological studies will be provided. The different systematics and the complementarity of the various experimental approaches will be discussed. The proposed time-line of the various proposed projects will be compared based on community input. The technical readiness and outstanding R&D will be described. Opportunities for domestic measurements and international collaborations will be described. 

Neutrino CP Violation and Measurement of the CP Phase – The general physical principles underlying CP measurements will be briefly introduced, since they form the framework which explains much of the expected experimental performance.  An initial comparison of sensitivities based on the information in the white papers will be prepared. To conduct a fair comparison, we are soliciting input on how the sensitivities are calculated and may request more calculations and analysis from the proponents. Some aspects of scaling and phasing will be presented as well. Preliminary summary tables of the most relevant properties such as signal and background event rates, beam power assumed, detector masses, and sensitivity results will be prepared, although will most likely be incomplete. 

