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Large-volume lattice simulations
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Ghost dressing functionGluon propagator
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Numerous studies within various theoretical frameworks 

It is timely to use these building blocks in hadron phenomenology
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Many more …

“First-principle” derivation of the Maris-Tandy interaction
Phys. Rev. C 60, 055214 (1999).  P. Maris and P.C. Tandy,

J. Meyers and E.S. Swanson, Phys. Rev. D 90, no. 4, 045037 (2014).
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Maris-Tandy interaction
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Phenomenological Ansatz

BS kernel
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Quark gap equation :

S�1(p/) = p/+m0 + i⌃(p/)

⌃(p/) =

self-energy

dynamical equation for the quark propagator S(p/)
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Not manifestly left-right symmetric 

Fully dressed vertex left or right, but not both
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Bethe-Salpeter equations for mesons 

BS amplitude
BS Kernel

Meson masses:	 P 2 = �M2

Manifestly 
left-right symmetric
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BS kernel from quark self-energy

Formal relation : 
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Vertex SDE seen from the point of view of the gluon
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Resulting gap equation “very” left-right asymmetric
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Vertex SDE seen from the point of view of the quark
Phys.Rev. D93 (2016) no.9, 096010, D. Binosi, L. Chang, J.P., S.X. Qin, and C. D. Roberts   

Insert into 
the gap equation

Manifestly left-right symmetric



To get the BS kernel,  implement all possible cuts



Crucial “cut”:
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The BSE kernel obtained through “cutting”: 

Since



PT-BFM framework

Pinch Technique
Effective
“Abelianization”

QED-like Ward-Takahashi identity

Captures the renormalization-group logs
just as the photon vacuum polarization

Ghost-related function

(as	in	QED	!)Process-independent and  renormalization-group invariant combination

D.Binosi and J. P, Phys. Rept. 479, 1 (2009)



Nonperturbative dynamical equation for 
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Ghost 
propagator
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The    -dependent ingredients

�
(q

2
)[
G
eV

�
2
]

1
+

G
(q

2
)

↵s(µ) = 0.22

↵s(µ) = 0.30
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↵s(µ) = 0.46

↵s(µ) = 1.09

From self-consistency 
of ghost SDE 
with lattice data Compare with 

MOM results 



The     -independent combination
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A.C. Aguilar,  D. Binosi, J.P. , and J. Rodriguez-Quintero,
Phys. Rev. D80, 085018 (2009)
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D. Binosi, L. Chang, J.P. and C.D. Roberts,
The    –independent interaction strength

To make contact with the
M-T interactions set  

L. Chang and C.D. Roberts, Phys. Rev. Lett. 103, 081601 (2009)

Phys. Lett. B742, 183 (2015)



Conclusions

First steps towards a “beyond rainbow-ladder” analysis

“First-principles” candidate for the Maris-Tandy interaction, 
with definite quantum field theoretic origin and properties

Acts as a bridge between “bottom-up” and  “top-down” approaches

Much more effort is required  for reaching a “symmetry-preserving” truncation framework


