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INPUT DATA

* Running on MCC5 bnb_nue files.

« Using CCIE filter (only events that are charged current, | electron in the
final state)

« This filter isn't actually necessary for this study, but these are events that |
personally am interested in.

« MCTruth, MCParticle, MCNeutrino information all comes directly from GENIE.

« MCShower and MCTrack come from energy depositions in GEANTA4.



FICINU VS, MCEARS

» Neutrino energy from MCNu matches exactly
Neutrino energy from MCPart

nu E from mcnu = ev _tru-zat(l).GetNeutrino().Nu().Trajectorv().at(0).E()

for (auto const mep @ ev _tru-zat () .GetParticles()]

if (abs(mcp.PdgCode( ) ) 1&)
nu E from mopart = 1000.#*mep. Trajectory () .at(0).E();

nu_E_from_mcnu-nu_E_from_mcpart
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AR ICLE “STATUS COE.

: code definitions:
= Undefinﬁd
=>» Initial
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Intermediate
= ]:] F=Ta :lf T ';"_1
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: Nucleus (marked for hadre trs
Final State Nuﬂlﬁqr P@mnanf
[ low enerqy IIHQMHMf“ entering the record

Note: If you print out all of the
MCParticles, you will find some with
status codes other than O, |, and |5.
lgnore these.

Note: Never deal with Kinetic
energies, always total energies.



MCPARTICLE ENERGY CONSERVAIRG

:vector<larlite: mcpart> & myparts) |

T. :
’rm} E += ]_ ] I_I O.*#mcp. Trajectory().at(0) . E();

Note the “IOOO *"is just to put energ|es in IVIE\/ everyvvhere (personal preference)

o mopart> & myparts) |
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* What is this extra tens of MeV?

* Interesting tidbit: if | require that the
NUANCE interaction channel is
not 1001 (so, non CCQE events),
the above plot only has the peak
at zero (the grass disappears)

« Non CCQE has 6217 entries, all
at O +/- a few eV.

« CCQE has 7422 entries, 1082
(14.5%) are in the grass.

* | am already taking into account the
29.5 MeV binding energy that pops
out sometimes with PDG matching
“genie:kPdgBindino”

* Including when this pops out
more than once in an event.

QUESTION
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Non-CCQE energy
difference. Note the

X-axis scale: this peak
has RMS of 36 eV.

Correlation between
fraction of energy
difference and total

energy.



GENIE QUESTION ANSWER

This is from e-malil correspondence with Steve Dytman (thanks Stevel)
B S0/ short: don't fret over these — [IESiaiRie

GENIE cares a lot about cons of energy and momentum, but it's not simple.
A MIT student found a disagreement and it was discussed in Cross Section group.
Flavio did a study which | append that says there is 'no' problem.

However, | acknowledge that there is difficulty in computing cons of energy for GENIE
events. The binding energy is taken out in a way that creates problems. It is also
taken out with a high energy approximation that won't be valid for lower energies

of Microboone.

One goal is make the BE correction in GENIE more straightforward, only (my) time is needed.

A better goal is to have the spectral function as a standard model, that is happening.

v2.9.0 has an alternate QE model (effective spectral function of Bodek, Christy, and Coopersmith)
which does BE in a different way. Benhar spectral function model will be in next release and that
should do it right.



EMESEOVVER + MCTRACK ENERGY CONSERVAMNNEHE

Total MCShower Energy
§ (Note: not using the usual “DetProfile” for
deposited energy)
(Note: as|<ing the shower is its own
ancestor Is to avoid double countmg)

Solaromah

*ev_mot) | 1 Total MCTrack Energy IT
| = metrack. TrackID! _ (Note: not using the usual deposited

; Sner oy ot counting only ited energy. energy)

tot _mot E += motra 3 . Mc -In-111:1_1m| 1.E(); (Note: asking the track is its own ancestor

is to avoid double-counting)
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inition) Y Here | sum the energy from all
. MCParticles from which MCShowers and
MCTracks are not created

iﬂ‘ﬁ‘—*“f“"‘"“"i"‘-‘ - cxmersal

This is the total energy of the remnant
“blob" nucleus that has status code == |5.

- - _ _

J.at(0).E();

(1.at(0).E());

Total final energy = all energy from MCShowers + all energy from MCTracks + all
(MCParticle) energy from particles from which MCShowers and MCTracks are not created
+ remnant nucleus energy.




e OVVER + MCTRACK ENERGY CONSERYAMNREH

L of MeV energy
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Total final energy = all energy from MCShowers + all energy from MCTracks + all
(MCParticle) energy from particles from which MCShowers and MCTracks are not created
+ remnant nucleus energy.




SUMMARY

* Shown how to demonstrate conservation of energy with GENIE
jEEE == GENIE output.

* Don't yet understand the ~10s of MeV discrepancy.

* Shown how to demonstrate conservation of energy with GENIE

output <—> GEANT4 energy depositions via MCShower and
MCTrack objects.

» Hopefully these slides will save some people a few hours of
histogramming to solve similar points of confusion.



