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Bethe-Salpater equation

G(p) = ig 2

∫

d4k

(2π)4
V (p, k) Γ(1) S(k1)G(k) S̃(k2) Γ̃(2),

S(k) =
k̂ + m

k2 − m2 + iε
, V (p, k) =

1

(p − k)2 − µ2 + iε
.

Γ(1) = 1 Γ̃(2) = −1 scalar

Γ(1) = γ5 Γ̃(2) = −γ5 pseudoscalar

Γ(1) = γµ − iκ

2m
σµρq

ρ Γ̃(2) = γν +
iκ

2m
σνρq

ρ vector



Vertex function structure

G(p0, p) =
∑

α

gα(p0, |p|) Γα(p)
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Expansion over hyperspherical harmonics

Znlm(χ, θ, φ) = Xnl(χ)Ylm(θ, φ),

Xnl (χ) =

√

22l+1

π

(n + 1)(n − l)!l !2

(n + l + 1)!
sinl χC l+1

n−l (cos χ),

1

(p − k)2 + µ2
= 2π2

∑

nlm

1

n + 1
Vn(p̃, k̃)Znlm(χp, θp, φp)Z

∗

nlm(χk , θk , φk

Vn(p̃, k̃) =
4

(Λ+ + Λ−)2

(

Λ+ − Λ−

Λ+ + Λ−

)n

,

Λ± =

√

(p̃ ± k̃)2 + µ2.

gi (p4,p) =

∞
∑

j=1

g
j
i (p̃) Zjlm(χp, θp, φp)



Equations

g
j
i (p̃) = −g 2

∞
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dk̃ k̃3

8π2(2j − 1)
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Convergence of the calculated values of mass M

g2 = 15 µ = 0.15 GeV/c2 µ = 0.5 GeV/c2

Mmax NG = 32 NG = 64 NG = 96 NG = 32 NG = 64 NG = 96

1 1.9399 1.9399 1.9399 1.9984 1.9984 1.9984

2 1.9370 1.9370 1.9370 1.9982 1.9982 1.9982

3 1.9368 1.9368 1.9368 1.9982 1.9982 1.9982

4 1.9368 1.9368 1.9368 1.9982 1.9982 1.9982

g2
= 30 µ = 0.15 GeV/c2 µ = 0.5 GeV/c2

Mmax NG = 32 NG = 64 NG = 96 NG = 32 NG = 64 NG = 96

1 1.7932 1.7910 1.7905 1.9167 1.9142 1.9137

2 1.7897 1.7875 1.7871 1.9152 1.9127 1.9122

3 1.7896 1.7874 1.7870 1.9152 1.9127 1.9122

4 1.7896 1.7874 1.7870 1.9152 1.9127 1.9122



Results: components of g1

g 2 = 15 M = 1.937GeV /c2
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Results: stability of solutions
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Results: stability of solutions
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Results: g2 vs M
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Results: comparison to LF calculations
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Results: comparison to LF calculations
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Conclusions

Novel method of solving Bethe-Salpeter equation is proposed.
Advantages:

fast convergence

simple parameterization of solutions

separable form of a kernel
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