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Figure: Initial nuclear momentum distributions



How to reweight RFG to SF?

My analysis is in antineutrino mode and sensitive to the directions of the outgoing neutrons. It
is necessary to have a better initial state model with GENIE's better FSI model.

Since the event selection is not sensitive to the final state particle energy, subtleties such as the
binding energy removed from the nucleus in Nuwro's SF model do not need to be accounted
for.

Finally, my analysis variable is @2, the variables | use to reweight RFG to SF are:

m True Q?

m Bound nucleon’s initial momentum



Steps to extract weights

Software setups:
m Generators: GENIE 2.12.6, Nuwro 19.02
m Analysis software: NUISANCE

Setup details
m Nucleus: carbon
m Flux: MINERvVA's ME FHC neutrino flux
m GENIE Model: RFG + Bodek-Ritchie taile
m Nuwro Model: Spectral function model

Event selection:
m Select all CCQE events

m Plot histograms as functions of initial
momentum |p;| vs Q?

m The histograms are bounded by
Q% <2 GeV? and |p;| < 0.5 GeV

m Derive the weight as the ratio of Nuwro to
GENIE
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Figure: (left) GENIE, (right) Nuwro SF
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Figure: Nuwro SF to GENIE ratio
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Applying the weight

The content of each bin in the ratio plot are the weight. To use the simple weight:
For each CCQE event:

m Get the |p;| and true Q2 in each GENIE event,
m find the bin they fall in,

m multiply event weight with the ratio.
m If [p;| or true Q? fell out of the histogram range, the weight is set to 1.



Thank you!



