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Parity violation in neutron absorption
The doorway state for parity violation interaction is spin-dipole
resonances (isovector and isoscalar).
Therefore, statistical treatment is essential to analyze the PNC effect.



Nuclear force by meson exchange Parity violation interaction for NN

Parity violation force via electromagnetic interactions



Electric moment :       D =  α r
Magnetic moment:      µ =   g σ
Anapole moment:     t = κ µ x D = κ σ x r

= κ σp
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neutron proton deuteron

2.2 MeV
γ  ray emission

Expected asymmetry     -5 x 10-8

Aγ = 
σL - σR

σL + σR
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LANL project



AL = σ (ｐ+ｐ) (ｐ + ｐ)+ σ
σ (ｐ+ｐ) (ｐ + ｐ)- σ

LANL, SIN, LBL, LAMPF, ANL

10-6 -- 10-7

Circular polarization

Photo emission from polarized nuclei

Pγ, Aγ :  19F(1.081 MeV), 18F(110 keV), 
21Ne(2.789 MeV), 180Hf, 181Ta, 

Gatchna, Cal Tech/Seattle, Florence, 
Mainz, Queens, Seattle/Chark River, 
Grenoble







|γr> =( εx + iεy ) exp(ikz)

|γl> = (εx – iεy) exp(ikz)

E1 excitation M1 excitation

1. Direct counting of NRF yields
2. Both E1 and M1 excitations are used.
3. Self-corrections for experimental error
4. Circular polarized beam with high stability and

High emittance is needed.

Αγ  = 2 T(E1)
T(M1)

1 eV

10 – 100 keV 10 - 300













Summary
1. Brief History of Parity violation Studies:

New physics beyond standard model
2. New possibility at SPring-8
3. NRF experiments with a circular polarized  

γ-ray beam
4. New formula for Aγ
5. Works are now in progress:

FIRL: H. Ohkuma, Y. Arimoto, Tamura, 
S. Suzuki, et. al., 
NRF: K. Kawase, M.F. H. Ohkuma, et al., 

Theoretical considerations (A. Titov,  
M. Fujiwara).







Concept of Far Infra Red Free Electron Laser (FIRFEL) for BCS

7.5-10.5 MeV, 1.5 m (acceleration Length)/5 cells,
0.5 kW FIR, wave length 50-100 µm

原研（峰原）案の遠赤外超伝導自由電子レーザー

キロワット級遠赤外レーザー光 1012 photons/sec
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遠赤外レーザーと8 GeV蓄積電子の衝突による逆コンプトンガンマ線
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Parity violation in neutron absorption

The doorway state for parity violation interaction is dipole
resonances (isovector and isoscalar).
Therefore, statistical treatment is essential to analyze the PNC effect.

原子核のM1励起とE1励起・及びPNC実験

1+
1—

In NRF …



PNC transitions in np-system
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we found a principle possibility 
to find constraints for PNC coupling constants
using only the simplest nuclear object: np-system
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一つの実験で全ての強弱結合定数の決定 混迷からの脱出
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PNC asymmetry:polarized beam and unpolarized target

核子ー核子間、短距離力に極めて重要な情報



Total cross section of deuteron
photo-disintegration

M. Fujiwara and A.I. Titov, PRC submitted October 2003.




