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Determination of k(J) of 139La

for checking the feasibility of T-violation search

Resonance s of 139 a
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P-violation is enhanced in
p-wave resonance
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K (J)— ¢ —angular correlation of (n,r)

Angular correlation of 0.73eV p-wave
resonance IS measured

Because Flambaum'’s formalism depends
on angular momentum of final state,

we need to select y ray
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The enhancement of the CP violation

It is suggested that T violation also can be enhanced in compound nucleus reaction
enhanced P violation

k(J) >0 The unknown parameter
Wr _3 The ratio between P violation and
- =10 CP violation in nucleus

Acp =101 ~ 1072 The P violation in compound nucleus

# For sensitive CP violation search,
the nucleus that has large P violation and k(J) are better.
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Determination of k(J)

K (J) is depend on angular momentum of nucleus and
partial width of p wave resonance ( ¢ parameter)

¢ :partial width of p wave resonance
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To determine « (J),
¢ IS heed to be measured.
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Flambaum, Nucl. Phys. A435 (1985) 352

Measurement of ¢

¢ can be determined by measuring angular correlation of (n,7) reaction
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Measurement of ¢

139 a(n,r) P-wave resonance 0.73 eV (n,r) Cross section (as a function of @)

asymmetry that depends on ¢
But these terms have not been measured
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0

Purposes of my research
 Verification of Flambaum’s formalism by

measuring (n,r) angular correlation
- Determination of ¢
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Measurement of (n,r) reaction

We measured (n,y) reaction of several nucleus at J-PARC BL0O4

Neutron
beam

g i

Ge y ray detector (21.5m)

Intensity : ~3x105n/cm2/s : 0.9eV <En<1.1eV @300kW

We need to select r ray.
— High resolution detecter is necessary

Detectors for angular distribution of ry rays

2 Cluster Ge Detector 7ch x2 : 14ch
8 Coaxial Ge Detector 8ch
&F 22ch — 7 angles

Targets nucleus : natl_g, natXe, natin ] [
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Y ray spectrum and Neutron Spectrum of La
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The resonance parameters of 13°La p-wave

We measured the resonance parameters of '3°La p-wave
The resonance parameters are obtained by fitting with neutron pulse
broadening and doppler broadening correction

139 3 p-wave resonance The result of fitting

60000 ;—+*++ EO=O7404 + OOOZeV
500003— +++*++ r =404-| + 076meV
: x2/ndf~1.0

40000|— .

T=300K(fixed)

30000

! The resonance parameters Ref.]
20000—

- preliminary E0o=0.734 % 0.100eV
1000(()).; — IO.|5I — I0.|6I — IO.|7I — I0.|8I — IO.|9I — ‘ll — I1.1 r=45 iSmeV

Neutron Ener eV

Ref.1 : “Atlas of Neutron Resonances”

by S.F.Mughabghab
» More precise than the Ref.1
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Angular correlation of 13%La (n,r)

Legendre expansion of neutron spectrum

1o 1 o7aay gated by gamma ray to F=3 final state
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Preliminar
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Analysis with Flambaum’s formalism

Legendre expansion of neutron spectrum

cO
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Preliminar
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Analysis with Flambaum’s formalism

Asymmetry of 13°La p-wave resonance is -0.691+0.127
— ¢ Is determined by comparing with a1 term of Flambaum’s formalism

theoretical calculation of P-wave resonance

a1 = Q14 COS QP + a1, SIN @

The asymmetry of aix= 0.543
The asymmetry of a1y = -0.545

Compare with theoretical calculation and
experimental result

_0.69+0.13 = 0.54 cos ¢ + 0.55 sin ¢

experimental result  theoretical calculation

84.1deg < ¢ < 188.4deg (99%CL)

Preliminary




Analysis with Flambaum’ § formalism
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0.23 < k(J) < 1.3 (99%CL)
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Summary

Our goal is search for T violation in compound nucleus
—We need to find out compound nucleus that has large « (J)

We measured '39La (n, y) reaction at J-PARC BL0O4
—The angular correlation Is obtained and this is consistent with
Flambaum’s formalism

We limited ¢ and « (J) of '3°La (n, ) reaction to F=3 final state.
—0Other transmission is need to analysis.
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