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wN Lagrangian

Chiral (pseudovector) Lagrangian
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Relation between PV and PS Theories
Self-Energy
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Time-Ordered Perturbation Theory
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Fermion Propagator

Free Propagator Interacting Propagator
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F(p)=(1—2v(p))_1 “Wave function renormalization factor”
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“Renormalized fermion mass function”



Simple Example
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PHYSICAL REVIEW D 87, 093004 (2013)
Ideas of four-fermion operators in electromagnetic form factor calculations

Chueng-Ryong Ji,! Bernard L. G. Bakker,”> Ho-Meoyng Choi,? and Alfredo T. Suzuki'**
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TABLE I. Fierz transformation coefficients of Eq. (1) [6].
S Vv T A P

S 1/4 1/4 1/8 -1/4 1/4
Vv 1 —-1/2 0 -1/2 -1
T 3 0 -1/2 0 3
A -1 —-1/2 0 -1/2 1
P 1/4 —-1/4 1/8 1/4 1/4

[6] H.J. Weber, Ann. Phys. (N.Y.) 177, 38 (1987).



Application to Form Factors

A

Nucleon Form Factors Electron Form Factors

Quark-Diquark Model
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Simple Example Calculation
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Momentum Dependent Four-

Fermion Operator Example
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Reduction to F, and F,
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All are equivalent!

.0"q,
J* =y*F +i T, F,
(p+p)*
=y“(Fl+F2)+—2M F,
N 4 M2F +aF 2F,+F
= (p+p) ;+q2 2 _iguvaﬁ}/SYVpapﬁ ( i )
2M AM* —q AM* - ¢°
Y i
APEPY i G g
2M 2M
2
q vof F2
=v*(F + = F,) —ig” /
.o"q, 4M o 2F,
=1 c ( F+F)+18M ﬁ}/S}/vpapﬁ 2

2M

VT

VS

SA

ST

VA

TA



Two-Photon Application

S-Channel U-Channel Six-Fermion Operator

“Handbag” “Cat’s ear”



Basic Idea
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Conclusion and Outlook
* Four-Fermion ldea provides an effective

way to analyze hadronic processes.

-Upper Part: Trace
-Lower part: Biproduct

» Different processes may be described in
a unified way.
-Nucleon Form Factors, Electron Form Factors.

e Hadronic tensors of DVCS need further
investigation inclduing Six-Fermion
operators.



