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Introduction

The existence of CP-violation(CPV) beyond the Standard Model is necessary to
explain the matter-dominated universe.

andamental CD-odd phases Neutron EDM measurementn gives the
VT T T~ latest best limit for the CPV.
QCp - /dﬂ.-. de |, / Coes Canfe. | 0, dgy dyr - [t has been measured by various
monion] | / T groups for more than 50 years.
nuclear s poy | NN ncutron EDM . .
Sl N 5 . ik .- Measurement with different
EDMs of nuclei and ions systematic uncertainty is significant.
(deuteron, etc)
EDMs of paramagnetic molecules EDMs of diamagnetic atoms _ .
atomic —— (YbF, PbO, HIF") (Hg, Xe, Ra, Rn) We focus on the CPV In nuclear reactions.

Enhancement of Parity-violation (PV) in compound nuclear reactionsz
Polarized proton proton scattering Polarized neutron nucleon scattering

This enhancement is understood to be the results of the mixing between s-wave
and p-wave resonances (s-p mixing). It is suggested that the time-reversal violation
(corresponding to CPV by the CPT theorem) is enhanced by the same principles..

Schematic of the T-violation search experiment
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Measurement Development

(1) Search for candidate nuclel
(2) Fundamental study of enhancement mechanism
(3) Forward scattering amplitude (B and D terms)

Neutron Polarizer
Polarized nuclear target
Neutron detector

Strategy and current status of progress ("Done” is today’s topic)
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Development of Cryostat and DNP system *
(6) R&D Upgrade to 1GHz %

[1] C. Abel et al., Phys Rev. Lett. 124, 081803 (2020), [2] G. E. Mitchell et al., Phys. Rep. 354, 157 (2001).
[4] V. V. Flambaum and O. P. Sushkov, Nucl. Phys. A 435, 352 (198b).

[3] V. P. Gudkov, Phys. Rep. 212, 77 (1992).

Correlation term measurement

(1) and (2) are achieved by measuring the correlation term of (n, ) reactions.
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The coefficients a;~a;7 can be described using one unknown parameter, ¢,, and
resonance parameters based on the s-p mixing model. The parameter is defined as:

Ly i=1/2 Lhj=3/2 .
T =] %n = oS ¢, y:”JF—H/ZSIH¢p

op 1S significant to
- determine T-violation enhancement tactor depending on ¢,
- verify the s-p mixing model by comparing the ¢, (or x and y) value

I'y,j=1/2 : partial width for neutrons with total angular momentum j=1/2

Transverse asymmetry 3§iy-ray helicity dependence §

for neutron polarization {}

! Angular dependence of §}

emitted y-ray (Today’s topic)
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Experimental setup at J-PARC + MLF - BLO4(ANNRI)
sample (La) & sanlaple folder (Teflon)
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Nun (Nu) is the integral value of left (right) side of resonance

AApy = ATy — A7y = —0.0101 £ 0.0088 was obtained.

ImB term measurement

As a milestone toward the T-violation experiment, the ImB term was measured

using static nuclear polarization method. Although the T-violation experiment
requires a highly polarized nuclear target with DNP, the ImB term can be measured

using an existing static nuclear polarization device.
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Development (nuclear polarization technique)
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Summary

We aim to search for time-reversal symmetry breaking using compound nuclear
reactions. Measurements and development are being carried out in parallel.
- Correlation term : a;; term was done adding a; and a; terms.

- Forward-scattering amplitude : ImB term was done using polarized nucleus.
- Polarized nuclear target : La polarization of ~20% was achieved by Nd doping.



