
A. cross section formula

For the pion electroproduction ( e(pe)+N(pN) → e′(p′e)+π(k)+N(p′N)), the differential
cross section is given as
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The pion virtual photon production cross section is given as
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Here φπ is pion angle from scattering plane of electron.
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Here q and k are momentum transfer to nucleon and pion momentum in the center of mass
system.
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q̂ = q/|q| = ẑ (18)

k̂ = k/|k| = cos θẑ + sin θx̂ (19)

(20)

The CGLN amplitude F is given as

F = iσ · ǫ⊥F1 + σ · k̂σ · q̂ × ǫ⊥F2 + iσ · q̂k̂ · ǫ⊥F3 + iσ · k̂k̂ · ǫ⊥F4

+iσ · q̂q̂ · ǫF5 + iσ · k̂q̂ · ǫF6 − iσ · k̂ǫ0F7 − iσ · q̂ǫ0F8 , (21)

where ǫ⊥ = q̂ × (ǫ× q̂).

F x = iσx(F1 − cos θF2 + sin2 θF4) + iσz sin θ(F2 + F3 + cos θF4) (22)

F y = iσy(F1 − cos θF2) + sin θF2 (23)

F 0 = iσzF8 + iσ · k̂F7 (24)

Finally the amplitudes Fi are expressed in terms of multipole amplitudes El±,Ml±, Sl±

and Ll±.
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PL(x) is Legendre function and x = k̂ · q̂.
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