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KAON DECAY-AT-REST NEUTRINOS

A stopped Kaon that decays at rest in neutrino beamline absorbers yields monoenergetic v/, with
E = 236 MeV
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PHASE SPACE FOR CC SCATTERING OF v/, FROM KDAR

Fixed E,, allows to determine transferred energy and momentum w and g
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ELECTRON SCATTERING OFF 2C
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ELECTRON SCATTERING OFF “°CA
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MEASUREMENTS OF KDAR v/, CROSS SECTION

First measurement of KDAR v/, cross section in
MiniBooNE [PRL120, 141802]

m Extracted T, shape dependent on

threshold

m Large allowed region
m Hard to separate KDAR from 7-in-flight
Possible future measurements:
m MicroBooNE, ICARUS, “°Ar, broad
m-in-flight background

m JSNS? at J-PARC MLF, '2C low
background but limited capabilities of
measuring p kinematics.
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MEASUREMENTS OF KDAR v/, CROSS SECTION
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MEASUREMENTS OF KDAR v/, CROSS SECTION
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IMPLICATIONS FOR OSCILLATION EXPERIMENTS
m In [arxiv:2010.05794] discussion of proposed oscillation and exotic search experiments which
will rely on KDAR v, and v, from v, — v, oscillation. These require input for
E, = 236 MeV cross sections

T T T

m On the other hand: KDAR v, cross section
could provide a clean input on effective s o
treatments in low Q*-regime for oscillation e
experiments in 100s of MeV range (e.qg. 5:,
MiniBooNE, T2K, ...) ’

m Constraining model by v/,, events in same
experiment (possibly ND) allows to absorb o
some flux uncertainty BUT ... -
— non-trivial overlap of different interaction
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IMPLICATIONS FOR OSCILLATION EXPERIMENTS

m Oscillated signal not necessarily sensitive to same energy region
m MiniBooNE analysis through effective v flux: sensitive to low energy region
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CONCLUSIONS

m 236 MeV v, cross sections for '2C and *°Ar can be measured by JSNS? and MicroBooNE

m Non-trivial kinematic region affected by Pauli-blocking, threshold effects, nuclear
uncertainties, ...
tabularized CRPA responses can be made for several nuclei

m Large overlap with (e, €') data for multiple nuclei (*2C, *°Ca, “8Ca, *°Fe, ...) a consistent
combined analysis is sensitive to neutrino specific physics

m Relatively 'clean’ kinematic region: no overlap of many mechanisms, can mostly be
separated in w and g. Could inform effective treatments of low-Q? region.
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