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Then we derive the Schrödinger-type equation of motion (EOM) for the bulk profile Φn(z) with

[

−
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dz2
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4z2
+ κ4z2 + κ2U0

]

Φn(z) = M2
d,nΦn(z) . (4)

The analytical solutions of this EOM read

Φn(z) =
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]

, (5)

where Lm
n (x) are the generalized Laguerre polynomials. Restricting to the ground state (n = 0, L = 0) we get

Md = 2κ
√

5
2 + U0

4 . Using the experimental value of the deuteron mass Md = 1.875613 GeV and κ = 190 MeV

(constrained by data on electromagnetic deuteron form factors), we fix U0 = 87.4494. Note that the scale parameter
κ = 190 MeV is two times smaller than the corresponding parameter for the nucleon [3], which means that the size
of deuteron is two times larger than the one of the nucleon.
In the case of the vector field dual to the electromagnetic field we perform a Fourier transform with respect to the

Minkowski coordinate

Vµ(x, z) =

∫

d4q

(2π)4
e−iqxVµ(q)V (q, z) (6)

where V (q, z) is its bulk profile obeying the following EOM

∂z

(

e−ϕ(z)

z
∂zV (q, z)

)

+ q2
e−ϕ(z)

z
V (q, z) = 0 . (7)

Its analytical solution [1] can be written in the form of an integral representation introduced in Ref. [13]

V (Q, z) = κ2z2
1

∫

0

dx

(1− x)2
e−κ2z2x/(1−x) xa , a =

Q2

4κ2
, Q2 = −q2 . (8)

The gauge-invariant matrix element describing the interaction of the deuteron with the external vector field (dual to
the electromagnetic field) reads

Mµ
inv(p, p

′) = −

(

G1(Q
2)ϵ∗(p′) · ϵ(p)−

G3(Q2)

2M2
d

ϵ∗(p′) · q ϵ(p) · q

)

(p+ p′)µ

− G2(Q
2)

(

ϵµ(p) ϵ∗(p′) · q − ϵ∗µ(p′) ϵ(p) · q

)

(9)

where ϵ(ϵ∗) and p(p′) are polarization and four–momentum of the initial (final) deuteron, with q = p′ − p being the
momentum transfer. The three EM form factors G1,2,3 of the deuteron are related to the charge GC , quadrupole GQ

and magnetic GM form factors by

GC = G1 +
2

3
τdGQ , GM = G2 , GQ = G1 −G2 + (1 + τd)G3, τd =

Q2

4M2
d

. (10)

These form factors are normalized at zero recoil as

GC(0) = 1 , GQ(0) = M2
dQd = 25.83 , GM (0) =

Md

MN
µd = 1.714 , (11)

where Md and MN are deuteron and nucleon masses, Qd = 7.3424 GeV−2 and µd = 0.8574 are the quadrupole
and magnetic moments of the deuteron. Since the deuteron is a spin–1 particle it has three EM form factors in the
one–photon–exchange approximation, due to current conservation and the P and C invariance of the EM interaction.


