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Enhanced Sensitivity to P-violation in Nuclear Process
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Enhancement of P-violation in a Compound State

P-violation is enhanced in
p-wave resonance

S-wave
resonance
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Experimental Appratus
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Principle used in this estimation  cudkov, Phys. Rep. 212 (1992) 77

T-violation gcer/gp  P-violation

?

present d, upper limit corresponds to 10-3
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T-violation in Neutron Optics
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T-violation in Neutron Optics
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P Olar izatiOn Tr ans f er A(Analyzing Power) & P (Polarization)
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Choice of Target Nucleus
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Polarized Epithermal Neutron Beam
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Spallation Source at J-PARC
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Spallation Source at J-PARC
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Spallation Source at J-PARC
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Spallation Source at J-PARCBL07 « Poisoned Moderator
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BLO7 Beam Intensity
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Pulse Shape
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Pulse Shape
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Gudkov, Phys. Rep. 212 (1992) 77

T-violation gcr/gp  P-violation

J=1l+s+1 P :|lsI) — (—1)'|lsI)

J=irs T |IsI) — (—1)"Sv K |Is])
S=s+1

()8, 1)) = ) (L, (sD)F)II((Is)S, 1)) |(I, (s1)7)J)

J
=Z(—l)‘+3+1+"\/(2j+1)(25+1){ § ; ; }I(I,(sl)j)J>

J

o \/I‘B(j =1/2) - \/I‘,’;(j =3/2)  _ \/rg(s =1-1/2) e \/I‘;}(S =1+1/2)
. - Iy I's In

[z (j=1/2) . [axs (S=I-1/2) s N1\ 4i+S_ [(o2 L s 7|,
a- {2 4Ty w-{m BT =T VOERCENE S

Title(Experimental Opportu
Conf(ACFI Meeting “Time-re
Date(2014/11/07) At(Amhe
page 30




Gudkov, Phys. Rep. 212 (1992) 77

T-violation gcr/gp  P-violation
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1=3/2, J=1 (131Xe) 1.01
1=1/2, J=1 (1"7Sn)  0.23
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Flambaum, Nucl. Phys. A435 (1985) 352

(n,r) Cross Section (un-polarized case)
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do0, d1and 43 Calcuration

139 a(n,r) P-wave resonance 0.73 eV
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J-PARC MLF BL04 ANNRI

14 Ge (+BGO) Detectors
6=70,90,110 deg.

Neutron
Source

Ge Spectrometer (Flight Length: 21.5m)
Neutron
Source

Sample Materials - natLa, LanatBrs, natin

Intensity : ~3x10°n/cm2/s : 0.9eV <En<1.1eV @300kW

We got o(Ey, En,, 8) of (n,y) reaction.
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Counts

Counts

Check of the resonance energy

E[eV] ) gl n [meV]
-48.6 0 80V E
0.734+0.1 1 (3.75+0.18)x10>
72.2+0.1 0 16.6+£0.5

5161keV (gnd. 3-)

beam intensity correction

Fit by Breit-Wigner function
0.75eV

En

En [eV]
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5161keV (gnd. 3-)
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Only 139La(n,y)140Lagnd. Other transitions are being analyzed.

10°
= 139 a(n,y)4%Lagnd
_ |=7/2 , J=4
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Very small cos® implies very large W value,,,

P-violating matrix element
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J-PARC/MLF - JSNS BL07

solid Xe with natural abundance as an example

0

5~ (BReA™D) =0 — (8ReA"D)|._15000atm.cm] ~ 3-3 X 107°

4cmx4cm(x20cm)
Q=4.4x105sr 3He (100 atm cm)  natXe (9000 atm cm)

o . - . 8Re A*D=1.0x10¢6 R

=0.1eV P,=0.7 T.=0.4 Pye=0.25
Bps=0.01 o7
ﬁ
15m dNy/dt=7.6x106n/s
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J-PARC/MLF - JSNS BL07

solid Xe with natural abundance as an example

0

5~ (BReA™D) =0 — (8ReA"D)|._15000atm.cm] ~ 3-3 X 107°

4cmx4cm(x20cm)
Q=4.4x105sr 3He (100 atm cm)  natXe (9000 atm cm)

o . - . 8Re A*D=1.0x10¢6 R

r=0.1ev Pn=0.7 Tn_0.4 PXe—0.25
Bps=0.019T
ﬁ
15m dNw/dt=7.6x106n/s
k(J) =1
w  gcp _
— =22 =10 3
v gp
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J-PARC/MLF - JSNS BL07

solid Xe with natural abundance as an example

0

5~ (BReA"D) =0 — (8ReA"D)|,_5000(atm-cm] ~ 3-3 X 107°

4cmx4cm(x20cm)
Q=4.4x105sr 3He (100 atm cm)  natXe (9000 atm cm)

P . - . 8Re A*D=1.0x10¢6 X

r=0.1eV P.=0.7 Tr=0.4 Pxe=0.25
Bps=0.019T
-
15m dNn/dt=7.6x106n/s
k(J) =1
(J) —p> T ~4x10°[s] = 4.5 [days]
— =P _ g3
(% gp
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J-PARC/MLF - JSNS BL07

solid Xe with natural abundance as an example

0

5~ (BReA"D) =0 — (8ReA"D)|,_5000(atm-cm] ~ 3-3 X 107°

4cmx4cm(x20cm)
Q=4.4x105sr 3He (100 atm cm)  natXe (9000 atm cm)

P . - . 8Re A*D=1.0x10¢6 X

'=0.1eV P.=0.7 T.=0.4 Pxe=0.25
Bys=0.019T
Ce———————————
15m dNn/dt=7.6x106n/s
k(J) =1
(J) —p> T ~4x10°[s] = 4.5 [days]

w gcp —3

— == =10 |

. = feasible
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J-PARC/MLF - JSNS BL07

solid Xe with natural abundance as an example

0

82 (8R€A*D) =0 (SReA*D)|z=18000[atm-cm] ~ 3.3 X 10—5

4cmx4cm(x20cm)
Q=4.4x105sr 3He (100 atm cm)  natXe (9000 atm cm)

S . - . 8Re A*D=1.0x10¢6 R

r=0.1eV Pn=0.7 T,=0.4 Pyxe=0.25
Bps=0.01 o7
ﬁ
15m dNy/dt=7.6x106n/s

Alighment, inhomogeneous polarization distribution and field
control can be simultaneousely monitored observing the spin
behavior as a function of time-of-flight.
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|sinb/b] in 100% polarized LaAlOs as a function of external field H
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Summary

If we have a sufficiently thick polarized solid Xe —

CP-violation can be studied in epithermal neutron optics
with the sensitivity comparable with or better than the
neutron EDM combining existing technologies at J-PARC.

Check if the k(J) is not zero.

Validity of neutron optical description should be checked
by observing the spin behaviors in T-conserving terms.

Domestic consolidation finished.
Proposals to be submitted.

more alternative possibilities are also existing (La, Br, Sn, ...)
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