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We study the Cabibbo suppressed production of A comparison of the differential cross sections of the four hyperon production  The hyperon in the nucleus is subject to the nuclear potential. Here we explore the
hyperons in the interactions of antineutrinos and channels for several energies, before and after FSI (solid vs dashed lines) is presented  effects of including a potential proportional to the density of the nucleus:
nucleons: 7+ N =Y 1+ below. Several effects are prominent: ,0(7“)
* The A production cross section receives a small enhancement from X to V(?") — —
N=pn Y =A, ZO, > A conversions. p(O)

Fewer than 100 events of this type have been observed * The % channels are suppressed at low @, due to conversions to A and reabsorption  The parameter a controls the strength of this potential. We use separate strengths for
[1-6], but upcoming experiments such as SBND and by the nucleus.. | the A and X baryons. Other calculations estimate the A nucleus potential strength to
DUNE are expected to observe more events [7]. * The 2+baryon is produced exclusively through FSI. be in the range of 25-29 MeV [8], while the 2 nucleus potential is far less constrained.
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Hyperons are also unique nuclear probes: They are not 45_ VM +CoA+u" + X 0_8: vu +C—oYY +ut + X 0sE vV o+ C—s Y0 Ut + X =i vV +C—y0 ut + X
subjected to Pauli blocking and are therefore free to 25\ E o7l " I :
propagate through the nucleus and rescatter at very low iE Ny ol o, =25 MeV o, =29 MeV
energies. ) A . o, =0 MeV | o, = 0 MeV
This process was implemented into the NuWro Monte < "B 04; = i /Total Sub Channels
Carlo generator, used here to study its sensitivity to 3 1;— :g_ 8 Zz;
nuclear effects. CE a.si— o.éu % N3

Final State Interactions B = E—— R o : - ;

:'1.6 V“+C%E +|,l++X 0.045 +C%Z++M + X :'0'85 Vp"'C%Z +H++X§_ Vp"'C_)E +ur+ X
Most neutrino event generators employ a factorization %Z} 4 0.04 ix Z;: o, =25 MeV [ Double Hump o, =29 MeV
scheme: The ne.utrino injceracts with a bound nucleon 3% |, 0.035 % | o.. = 30 MeV 4 o.. = 30 MeV
and the resulting particles propagate through the § . 0.085 o > >

0.025

nucleus. The latter process is called final state
interactions (FSI).
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Several possible outcomes of hyperon final state
interactions are illustrated below:
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 The hyperon scatters off nucleons producing : Tz 82 _Geo V] S AL Hyperon Kinetic Energy [GeV]

additional final state particles. The shape of the hyperon kinetic energy distribution is the result of several sub-
channels, including conversions from other types. These contributions are comparable

* Changes type via interaction with a nucleon.
* Dissipate its energy until it cannot escape the nuclear NUCIea‘r MOdeIS to the no-scatter channel, resulting in a "double hump" structure. Switching

potential. the % potential on has the effect of translating the %> %° component to lower kinetic
Several approaches to modelling the : energies, changing the overall distribution significantly.

Knocked-Out Nucleon

Antineutrino . . . < —
nucleus exist, some of which include 7 %% v, + Ar— X" +ut + X
Escaping nhucleon motion. g 1 S R f
Hyperon (\é Free Target = No nucleon U m mary e erences
The differential Cross section o - motion.
Elastic Scatter for 5+ duct , ) | P FG = Nucleon motion + flat Hyperon production is affected by FSI in several ways ;;Q ghPhyE.Ci%BB;gs(?z;)-Z)
— : : . . . . 2] Phys. Lett. , :
i ord | pr.o u;tlon us_lrnhg t ;;ee nuc eailr O .02 density profile. including conversions between different channels and 31Nyl Phys. B 140(1978) 123.
Charge , , _ : L D g %
_______ Exchange/Conversion mo de > dls slovynl hls )|I1p|e;rso|n '; Z =Y LFG = Nucleon motion + reabsorption into the nucleus. These effects are significant L% ;hyPSHyLsetg557(%;%??55;83'
> X s % oti : o] £. : :
_ produced exclusively t roug and uj realistic profile. and should be detectable in future experiments. 6] Phys. Rev. D 21, 562 (1980).
Elscap'"g IS sensitive to nucleon motion. % 0.01— ' 7] J. Phys. Conf. Ser. 888,012186
yperon . . .y (2017).
Reabsorbed Hyperon | o | © o S This channel |s. sensitive to the nuclear model and hyperon 18] Phys. Rev. C 98, 021602 (2018).
There is a significant change in the ol i ."':-~3;:;-.";‘, ::: '' o P NS nucleus potentials.
d. t b t h th I t d . 0 0.02 0.04 006 0.08 012 0.14 016 018
profile is introduced. o€ Ihorpe, Nowak, o0bczyk, NIEwCzaS and Juszcza

Charged Lepton Knocked-Out Nucleon arXiv:2010.12361 for fu rther information.
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