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Abstract

The Fock-Tani formalism is a first principle method to obtain effective
interactions from microscopic Hamiltonians. Originally derived for meson-
meson or baryon-baryon scattering, we present the corresponding equations
for meson-baryon scattering. Then we include the meson-quark acoplament
constant, to the interaction potencial between quarks with gluon exchange.
In particular, we shall obtain the low energy total cross section for the
K− + p → K− + p channel.

Fock-Tani Formalism

The Fock-Tani formalism uses a unitary operator U to rewrite the par-
ticle operators, redefining meson and baryon states as ideals elementary
hadron states that satisfy the canonical commutation relations

|Ω>−→ |Ω) = U−1|Ω>,

O −→ OFT = U−1OU .

Once a microscopic interaction Hamiltonian H is defined at the quark level,
a new transformed Hamiltonian can be obtained. The transformed Fock-
Tani Hamiltonian is a result of the the application of the unitary transfor-
mation on the microscopic Hamiltonian

HFT = U−1

B U−1

M H UM UB.

The transformed HamiltonianHFT describes all possible processes involving
mesons, baryons and quarks. After the applying the Fock-Tani transforma-
tion we obtain the following meson-baryon potential with quark and gluon
exchange [1]

Vmb(αβ; δγ) =
4

∑

i=1

Vi(αβ; δγ)m
†
α b

†
β mγ bδ

where

V1(αβ; δγ) = −3Vqq(µν; σρ) Φ
∗µν2
α Ψ∗νµ2µ3

β Φρν2
γ Ψσµ2µ3

δ

V2(αβ; δγ) = −3Vqq(µν; σρ) Φ
∗µ1ν
α Ψ∗µµ2µ3

β Φσρ
γ Ψµ1µ2µ3

δ

V3(αβ; δγ) = −3Vqq(µν; σρ) Φ
∗µν2
α Ψ∗µ1νµ3

β Φµ1ν2
γ Ψσρµ3

δ

V4(αβ; δγ) = −6Vqq(µν; σρ) Φ
∗ν1ν
α Ψ∗µ1µµ3

β Φµ1ρ
γ Ψν1σµ3

δ .

And the direct term without quark exchange [2]

V dir = Vdirect(αβ; δγ)m
†
α b

†
β mγ bδ,

with

Vdirect(αβ; δγ) = 3Vqq̄(µν; σρ)Φ
∗µ1ν
α Ψ∗µµ2µ3

β Φµ1ρ
γ Ψσµ2µ3

δ .

The scattering diagrams Vk can be seen in the following figure.
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And the annihilation diagrams Vk are
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Results

The interaction potential between quarks is

Vqq or qq̄ =
∑
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where g2mq is the meson-quark coupling constant.
Starting with the Hamiltonian and using the first order Born approximation
in the matrix-T, we can write Vmb as

Vmb(αβ; δγ) = δ(Pf − Pi)hfi

and the scattering amplitude hfi is defined by hfi =
∑4

k=1
Vk , where

Vk = ωk I
e
k.Spatial integrals denoted by Iek and ωk is the spin-flavor-color

part. These amplitudes can be related to the cross section in the laboratory
system [3]

dσ

dΩ
=

16π2EK− Ep EΛ Eη

(EK− + Ep)(EΛ + Eη)

| ~pf |

| ~pk |
|hfi|

2

where ~pk and ~pf are the initial and final state momenta, Ek are the energy
particles and mk− = 0.493 GeV, mp = 0.938.
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Total cross sections of the K− + p → K− + p (red line) compared with the
data from [3], σ1 = 0.6 GeV, σ2 = 0.01 GeV, αs = 0.45 GeV, αλ = 0.4
GeV, x = 0.48, β = 0.3 GeV and b = 0.2 GeV2

Perspectives

The kaon-nucleon (KN) system has provided an ideal setting for studying
short-distance effects of the hadron-hadron force. We intent to do a sis-
tematic study about the non-perturbatives aspects using Schwinger-Dyson
equations and higher orders of T-matrix, in low energy interactions of the
the kaon-nucleon system K+N , and the charm systems DN and D∗N .
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