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- The transverse momentum distribution of pp collisions from Antineutrino Induced 7" Production - Final state interactions (FSI) are large at low pion momenta
ATLAS and CMS data has been observed to decompose into a Minerva v, + CH - p* + 1 + X Data - However, due to large systematatic and statistical uncertainties, the effects of
power-law curve (“hard”) and decaying exponential curve b ok the FSI do not impact our analysis
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be thermal in nature and Is poorly understood 57 F o .
g 107 = Results are in line with the hypothesis of entanglement entropy

- Entanglement entropy thermalization between distinct regions IS 10—3% thermalization, namely that.quantum entanglement in hadrons is responsible

of the colliding nucleons can potentially explain the origin of 10‘4E \ for observed thermal behavior
. . . . — L . 0 o . : : — . : 0
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demonstrating how the exponential component disappears in P
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diffractive events [2] Figure 1. Antineutrino differential scattering cross section against hydrocarbon nuclei with charged current pion OUI' StUd.y raises future C]UGSJEIC.)I”.]S. How dO.GS entanglement arise from QCD:

production. Red dashed line shows the thermal component and solid green line the hard component of the IS It DOSS|b|€ there may be additional experlmental signatu res?

W/ : : : combined (solid blue line) best fit to the data. Data taken from [3, 4]. . .

- We extend these principles to the weak sector by studying = The future EIC at Brookhaven will provide valuable electron-proton data for
antineutrino-nucleus scattering on hydrocarbon and carbon » The reduced chi square statistic is approximately 0.84, indicating excellent fit with the data these studies, allowing researchers to shed light on the connection between
using data from MINERVA and corroborate previous = The calculated value of R is 0.13 4 0.03, in line with previous studies of pp collisions, in which hadronic entanglement entropy and its relation to QCD.
conclusions regarding entanglement entropy thermalization R =0.16 £ 0.05 [2]. - Future MINERVA runs can provide data with improved statistics, which would

. . _ . allow a more detailed analysis of entanglement entropy thermalization in the
Antineutrino Coherent 7~ Production
weak sector
Methodology Minerva v + 12C -, p* + 1T + 12C Data
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- A decaymg exponenhal Curve Figure 2. Antineutrino coherent scattering from the hydrocarbon scintillator nuclei. The differential cross section is
= A power law curve well described by a hard-scattering component alone, as expected in the absence of entanglement. The reduced
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- The sum of a decaying exponential curve and a power law curve chi-squared fitis x°/ndf = 5.5/6. Data taken from [5]. Acknowledgments

= R =1.004 0.08, as expected in the absence of entanglement, indicating no thermal

= We calculate R, a measure of the power law component in the combined fit, component

which ranges from 0 to 1.
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