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MINERvA Phys.Rev.Lett. 129 (2022) 2, 021803
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Very different approximations
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Improvements to GFMC and SF

• GFMC kinematics is non-relativistic

• Compute responses in frame that minimizes initial and final nucleon momentum

• ANB Frame shown to reduce relativistic effects  

A. Nikolakopoulos et al, 2304.11772 [nucl-th]
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Improvements to GFMC and SF

• SF missing interference effects between 1 and 2 body currents

• Explicit in GFMC calculations (dominant effect of 2 body currents)

• Preliminary work on extending the SF formalism to include these interference effects
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A. Lovato et al, Universe 9 (2023) 8, 367
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T2K – Form Factor Breakdown
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• Comparison of two different many body methods which share he same underlying 
nuclear dynamics

• First quantitative look at affect of factorization vs. exact calculations
• Several improvements to SF and GFMC calculations to make this more precise

• Changes in the axial form factor have similar effects on SF and GFMC
• Use to set precision goals for LQCD 

• N→Δ transition form factors highly uncertain
• Large affects on 2 body currents
• Need much more precision (extraction from experiment or LQCD)

Conclusion


