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Review of covariant L-S scheme

Building blocks:

• Spin wave function for bosons

• Pure spin wave function for fermion pairs

• Orbital angular momentum tensor

• Lorentz structures

For radiative decay process:

• additional conditions on amplitudes due to gauge invariance

S.Dulat and B.S.Zou, Eur.Phys.J.A, 26,125-134 (2005)
S.Dulat, J.J.Wu and B.S.Zou, PhysRevD.83.094032 (2011)

B.S.Zou and D.V.Bugg, Eur.Phys.J.A,16,537-547 (2003)

B.S.Zou and F.Hussain, Phys.Rev.C.67.015204 (2003)
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Partial wave decomposition

• Example: amplitude with spin-3/2

• With the increase of spin, the 

amount of computation will in-

crease dramatically.

• It is useful to consider how to 

construct the Lorentz covariant 

partial wave amplitude.
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A massless particle can not be stationary

         

                                                                             

S.Weinberg, PhysRev.134.B882(1964)

Gauge transformation is needed
                                                                                                   
Gauge invariance 
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Amplitudes with massless particle

• Partial wave formula 

• From c.m.f. to any frame

• Weight function for linear independent (L,S) bases

       One massless particle: 

Two or three massless particles:
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• Combine with isobar model

• Crosscheck this scheme with the helicity amplitude (TFPWA)

1. Boson case           ??                   
2. Fermion case
3. Radiative decay    ??

[Collaborate with Yi Jiang, Run-Qiu Ma and Shi Wang]



Summary

• General framework of covariant LS scheme
Ø Unique building block: spin wave function
Ø Both the helicity amplitude and the covariant tensor amplitude can   
    be constructed through this framework
Ø Suitable for both massive and massless particles

• Numerical calculation programs can be easily implemented

Thank you for your attention!
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