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The BRAND experiment’ uses polarized cold neutrons to probe physics beyond the

e- detectors ' \

Standard Model. It intends to measure 11 beta decay correlation coefficients
simultaneously, including 7 (H, L, N, R, S, U, V) accessible via transverse electron
polarization measured with Mott scattering?. Neutron beta decay events are identified by
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Methodology MC Simulation Setup for the BRAND-II
> Electron Detection System: Multi-Wire Drift Chambers > First experimental run will utilize two Mott polarimeters
for tracking; Plastic scintillators for energy measurement . pel al . P o L. .
and trigger > With the simulation setup in Geant4, effects of multiple scattering in vacuum windows,
e : ' ic field for proton leration are studied.
> Proton Detection System: Proton-electron conversion . CSlZfrlr?Crleore]iadrrL\Jeléc; ereecgrhc;widbec:ov?/'o on acceleration are studied
using LiF; Time-of-Flight and hit position are extracted. P P ' Target
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> Proton momentum vector is reconstructed using NERNN — (10 pm)
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> Transverse Electron Polarization: From Mott scattering | |**; s T
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Figure of Merit (FoM) for Mott Polarimetry
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Figure of merit obtained using MC methods (Geant4+ELSEPA) are used to optimize
the Mott target thickness.
For lead as a target material, the optimum thickness is found to be 1.5 ym to 2.0 ym
The figure of merit has broad maximum for electron energies from 150 keV to 450

keV and the back-scattering angles from 100° to 150°.

[FOMmt(Q) = /dE w(FE) FoM (E, «9)1

Current Status

> Fine-tuning neutron decay model in Geant4 to
include more correlations of interest.

> As a first step, Fierz term was introduced on the
top of already existing neutron decay model using
acceptance-rejection sampling.
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