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Pion photoproduction: DWA



Pion-nucleus scattering: Lippmann-Schwinger equation
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Pion-nucleus scattering: tρ potential
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Factorization approximation:

Impulse approximation:

Spin and isospin averaged 𝑠- and 𝑝-wave parts:

Kinematic correction:
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Pion-nucleus scattering: optical potential
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Klein-Gordon equation:

1st-order optical potential:



Pion-nucleus scattering: optical potential
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Klein-Gordon equation:

1st-order optical potential:

2nd-order optical potential:



Pion-nucleus elastic scattering: testing of potential
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Red curves are for π±

Blue curves are for π0

Solid curves are solutions of L.-SH.
Dashed curves are for Born approx.

Potential parameters was taken from 
the   0 ≤ 𝑇𝜋 ≤ 50 MeV fit by



Pion photoproduction: PWIA
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𝝅𝟎 photoproduction on single nucleon
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CGLN decomposition:

MAID2007:



Pion photoproduction: PWIA
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Impulse approximation:

Factorization approximation:

Only the spin-independent part contribute:

MAID2007:
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Pion photoproduction: PWIA
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Impulse approximation:

Factorization approximation:

Only the spin-independent part contribute:

MAID2007:
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p n+ =
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Pion photoproduction: DWIA
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Dashed curves are the DWIA result.
Solid curves are obtained with parameterization of
Δ self-energy.  Experimental data are from

Testing of DWIA result

𝑇𝜋 = 63.7 MeV Blue curve is our DWIA result.
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Dashed curves are the DWIA result.
Solid curves are obtained with parameterization of
Δ self-energy.  Experimental data are from

Testing of DWIA result

𝑇𝜋 = 63.7 MeV Blue curve is our DWIA result.
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Pion photoproduction on 12C: DWIA

𝑇𝜋 = 62.4 MeV

Blue curve is differential cross section in DWIA approx.
Red curves is the same, but without Δ contribution. 

Data from 
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Pion photoproduction on 12C: DWIA

𝑇𝜋 = 62.4 MeV

Blue curve is differential cross section in DWIA approx.
Red curves is the same, but without Δ contribution. 

Data from 

Red curves are for π±

Blue curves are for π0

Solid curves are solutions of L.-SH.
Dashed curves are for Born approx.



Work to be done
• Perform fits of optical potential for 4He and 12C 

• Extend fit to other nuclei i.e. 40Ca,208Pb …

• Study of model sensitivities:

―  Δ resonance suppression 

―  deviations from t𝜌

―  investigate size of effects beyond the impulse approximation

• Theoretical error estimate 
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