Cross Sections and Nuclear Models Group

The main goal of the group is to provide accurate cross-sections and nuclear models relevant to both signal and background.  The group will:

1.  Establish and maintain the official version of the cross-section and nuclear model codes to be used in all calculations of sensitivity. These codes will be under strict version control by the co-conveners but be available to all collaborators. Documentation of the codes is also the responsibility of this group.
2. Evaluate work done in this field both inside and outside LBNE in order to determine when such work should be incorporated into the existing code
3. Give periodic updates (e.g. at Collaboration Meetings) on the state of the models and of the major issues that affect LBNE.

There are several tasks which need to be done in parallel in order to achieve these goals:
· Evaluation and comparison of existing neutrino generators: LBNE should maintain the use of several neutrino generators. Event rates comparison for argon target are valuable tool to improve the models and to understand the differences. The group should work closely with the developers of these generators to make sure  that the latest theoretical models are implemented. Some of the existing neutrino generators are being used already by MicroBooNE and ArgoNeut.
· Development of cross section models for argon. The group should work closely with theorists to develop models for neutrino argon interactions. One of the tasks is to modify the existing RFG and shell models with spectral function for argon. In addition new more advanced models should be developed. Customized/new final state interaction models are also needed. Since there isn’t much data of pion argon scattering data from similar nuclei like calcium should be used to validate the FSI models. Data from several nuclei can be used to obtain the A-dependence. 
· Validation of the cross section models. In some years MicroBooNE and MINERvA will provide measurements  of the neutrino cross sections on argon. Cross section fitting tools must be developed to compare and to tune the cross section parameters using these external measurements.  
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