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T-odd Correlation in Compound Nuclei
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P-violation in compound nuclei NOP-T

P-violation in nucleon
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P-violation 1s enhanced 1n
the interference between s-wave and p-wave
of compound nuclei.
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P-violation in compound nuclel

S-wave
resonance

P-violation is enhanced in
p-wave resonance
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T-violation iIn compound nuclei NOP-T

The 1nterference between s-wave and p-wave results 1n the
interference between partial waves with different channel spin.

Gudkov, Phys. Rep. 212 (1992) 77.
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T-violation in compound nuclel NOP-T

The 1nterference between s-wave and p-wave results 1n the
interference between partial waves with different channel spin.
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T-odd Correlation in Compound Nuclei NOP-T

Gudkov, Phys. Rep. 212 (1992) 77.
T-violation is also enhanced?
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Estimation in effective field theory
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T-odd Correlation in Compound Nuclei NOP-T
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NOP-T

T-odd Correlation in Compound Nuclei

Experimental plan

J-PARC BLO07 (Poisoned Moderator)

SHe spin filter Polarized Epi-thermal
100 atmecm  larget neutron
Polarization 0.7 4 c¢m x 4cm detector
4.4x10-5 sr Transmission 0.4
) 15 m g
Asymmetry of 10-¢ can be

measured 1n a few days.

Searchfor T-violation effects in compound neutron resonance at J-PARC,

FPUA2018, 9 Jan. 2018,
Masaaki Kitaguchi, Nagoya University page 12
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Target of NOP-T NOP-T

Target nuclei
Large T-violating effect
Easy to polarize
Epithermal neutrons
High-intensity beamline
Polarized neutrons
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Target of NOP-T NOP-T

Nuclei with large li(J ) Is suitable.
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Selection of target nuclei NOP-T

(n, y) reaction (for unpolarized case)
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NOP-T

Selection of target nuclei

(n, y) reaction (for unpolarized case)

do 1 1
d_Q:§ a0+a1kn-k7+a3 (knk))Q—g
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NOP-T

Selection of target nuclei

(n, y) reaction measurement at J-PARC BL04 ANNRI
1)) ] = Q14 COS P + A1y SIN P

do 1 (
—_— = = CLO-l-Clen'k —|—a3((knk) — — . .
d© 2 k 3)) a3 = agzy cos ¢sin ¢ + az,, sin’ ¢

. . ! Cluster-Detector
Single unknown parameter K(J) can be estimated

by observing the shape of p-wave resonance peak.

Sample Materials - natLa, LanaBrs, natin _
Intensity : ~3x105n/cm2/s : 0.9 eV <En<1.1eV @300kW e 4
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Selection of target nuclei NOP-T

Shape of resonance peak changes according to the angle
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T. Okudaira, et.al., https://arxiv.org/abs/1710.03065
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NOP-T

T-odd Correlation in Compound Nuclei

Experimental plan

J-PARC BLO07 (Poisoned Moderator)

o Polarized
3He spin filter Target 139 g Epi-thermal
100 atm cm LaAlO3 neutron
Polarization 0.7 Polarization 0.4 detector
4.4x10-5 sr Transmission 0.4 4cm x4cm X 6 cm
< >
15m 4
1.8 x 107 n/s
Analyzing Power A, = Tr [670,6] k(J) = 0.89
Y. y —
2 SRe A*D ~4 x10-6 —> 7
1.7 days
Polarization P, =Tr [adeé]
' As +Fa Feasible !
5 = 8Re A*D '
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Neutron Polarization NOP-T

SHe neutron spin filter was installed to BL04

Flambaum, Nucl.Phys. A435(1985)352
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to monitor polarization
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Target Polarization NOP-T

WNN Spin Exchange Optical Pumping

Nd3+LaAlOs3 . .
o /4 0 1 2 3 S Rb polarized with laser
"""""" N cm
<7T """"""""" “* " DNP in Yamagata Univ. 129X e was reported.
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2.3T, 0.3K P~50% was reported (Kyoto Univ. PSI)

Target polarization studies Br Triplet-DNP  Riken

at RCNP, Osaka univ. i Br Br i
M. linuma (Hiroshima Univ.) OO
Br Br
Br Br
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Summary of T-violation search

T violation is enhanced in compound nuclel reaction.
(Sensitivity can be better than EDM experiment.)

T violation search in compound nuclei experiment requires
complex system.
Intense neutron source
Epithermal neutron polarizer
Target polarization
Fast and efficient detector for epithermal neutrons
Neutron spin control

We start US-Japan collaboration NOPTREX.
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