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General expression (for p-p)
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Theoretical expression:

Experimental CF:

Cexp(k * , Rinv) = 1 + λ(Cpp(k * , Rinv) − 1)

S(r) ∼ exp(−
r2

4R2
inv

) — assuming Gaussian source
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Wave function (s-wave approximation)

ψ ⃗k( ⃗r ) = eiδc(η) Ac(η) [ei ⃗k ⃗r F(−iη,1,iξ) +
f (k)

Ac(η)
G̃(kr, η)

r ]

General expression (assuming that protons are primary: pp->pp scattering):

G̃(kr, η) = Ac(η)(G0(kr, η) + iF0(kr, η))

η =
1

ka
, a − Bohr radius Ac(η) =

2π η
e2πη − 1

− Gamov factor (Coulomb penetration factor)

F0(kr, η) − regular s − wave Coulomb function

G0(kr, η) − singular s − wave Coulomb function

δ0(η) = arg[Γ(1 + iη)] − Coulomb s − wave phase shi f t

f (k*) − scat ter ing amplitude

This formalism was used in ALICE 
paper for p-p femtoscopy (Run1): 
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ξ = kr − ⃗k ⃗r
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Coulomb wave equation

⃗∇2ψ ⃗k( ⃗r ) + (k2 −
2μ
ℏ2

e2

r )ψ ⃗k( ⃗r ) = 0

Equation for the wave function (s-wave):

d2ψ
d2ρ

+ (1 −
2ν
ρ

−
l(l + 1)

ρ2 )ψ = 0

Coulomb wave equation:

ψ = AFl(η, ρ) + BGl(η, ρ)

General solution:
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Wave function (s-wave & small source 
approximation)

ψ ⃗k( ⃗r ) = eiδc(η) Ac(η) [ei ⃗k ⃗r +
f (k)

Ac(η)
cos(kr) + iAc(η) sin(kr)

r ]

if r < < |a | ; kr ≲ 1

I used this to obtain an analytical expression for fit
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Result
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Trying to fit (pilot beam 900 GeV)
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Trying to fit (LHC22f_pass2)
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LHC22f_pass2 & Pilot beam
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