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Parity non-conservation in NN interaction
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Weak Interaction and PNC-forces
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Weak Interaction and PNC-forces
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Parity non-conserving (PNC) potential
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MW: Meissner, Weigel, Phys. Lett.B 447, ’99 (Skyrmion model)

DDH: Desplanques, Donoghue, Holstein, Ann. Phys. 124, ’80 (SU(6) + QCD)

HHK: Henley, Hwang, Kisslinger, Phys. Lett.B 440,’98 (QCD SR)

DZ: Dubovik, Zenkin,  Ann. Phys. 172, ’86 (Soft pions + Bag model)

RR of DDH: Reasonable Range of DDH  



Experiment: study of parity doublets
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PNC–observable: asymmetry of circularly polarized photons 
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Experiment
constraints for PNC coupling constants  

Haxton, Liu, Ramsei-Musolf, Phys. Rev. C 65, ‘02 



Future experiment at Spring-8?
absorption of circularly polarized photons by 

“parity doublets” (M. Fujiwara)



LANL project

γγ nSAW n
PNC rr

⋅+∝ 21

810)216( −⋅±=PNCAγ

8105~)( −⋅theorAPNC
γ

Capture of thermal neutron by proton
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Deuteron photo-disintegration
(i) circularly polarized  γ and unpolarized deuteron
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(ii) unpolarized  γ and polarized deuteron
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Deuteron photo-disintegration
circularly polarized  γ and unpolarized deuteron
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Parity non-conserving (PNC) potential
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PNC transitions in np-system
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Total cross section of deuteron
photo-disintegration



)':()]
'

1
'

(2')2)[(',('ˆ~~
0

1

,
0

3 rSu
rr

ffrrGdrhgP iiii
i

i ⋅−
∂
∂

++⋅ ∫∑
=

χ
ωρ

)()'()]
'

1
'

(2')[',('ˆ~~

,
1

1 wOru
rr

ffrrGdrhgP iiii
i

i +⋅−
∂
∂

+−⋅ ∫∑
=

χ
ωρ

Structure of PNC matrix elements
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Odd-parity admixture in np-states
( ) npDPNCPNCPC VVTE ΨΨ=ΨΨ=Ψ−− ,;~

),,( ILSVVPC = Paris, Hamada Johnston

Ψ~ are shown in units 10-6
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PNC asymmetry:
polarized beam and unpolarized target



PNC asymmetry:
unpolarized beam and polarized target
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PNC asymmetries:
and fπ - coupling constant 
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Constraints for PNC coupling constants
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Summary: we found a principle possibility 
to obtain constraints for PNC coupling constants
using only the simplest nuclear object: np-system
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