
3

In our approach the deuteron form factors Gi(Q2), i = 1, 2, 3 are given by the analytical expressions [3]

G1(Q
2) = F (Q2) , Gi(Q

2) = ciF (Q2) , i = 2, 3 (12)

where F (Q2) is the universal form factor predicted by soft-wall AdS/QCD, which is given by the overlap of the square
of bulk profile dual to deuteron wave function and the confined electromagnetic current

F (Q2) =

∞
∫

0

dzΦ2(z)V (Q, z) =
Γ(6)Γ(a+ 1)

Γ(a+ 6)
(13)

where a = Q2/(4κ2). The form factor F (Q2) has the correct power-scaling F (Q2) ∼ 1/(Q2)5 at large Q2 → ∞. Also,
it can be written in the Brodsky-Ji-Lepage form derived within perturbative QCD, which gives the factorization of
the deuteron form factor in terms of the nucleon form factor FN (Q2/4) and the so-called “reduced” nuclear form
factor fd(Q2) [9]: Fd(Q2) = fd(Q2)F 2

N (Q2/4). In particular, our result reads

Fd(Q
2) ≡ F (Q2) =

Γ(6)Γ(a+ 1)

Γ(a+ 6)
=

5!

(a+ 1) . . . (a+ 5)
= fd(Q

2)F 2
N (Q2/4) (14)

where our predictions for fd(Q2) and FN (Q2/4) are

fd(Q
2) =

30(a+ 1)(a+ 2)

(a+ 3)(a+ 4)(a+ 5)
, FN (Q2/4) =

2

(a+ 1)(a+ 2)
(15)

where a = Q2/(4κ2). Our predictions for the charge GC(Q2), quadrupole GQ(Q2) and magnetic GM (Q2) form factors
are in good agreement with data (see Figs.1-3). The data points are taken from Ref. [5, 7]. Also we would like to note

that our result for the deuteron charge radius rC = (−6dGC(Q2)/dQ2|Q2=0)
1/2 =

√

137
40κ2 −Qd = 1.846 fm compares

well with data rC = 2.130± 0.010 fm [4].
In conclusion, we stress again the main result of this paper. As a further application of the soft-wall AdS/QCD

model we calculated the deuteron electromagnetic form factors, which are given by analytical expressions in terms of
a universal form factor F (Q2). In comparison with other theoretical approaches our framework gives a description of
the deuteron form factors in a very simple form and with the use of four free parameters. Two of them, c2 and c3,
are fixed by the normalization of the deuteron form factors, the parameter U0 is fixed using the deuteron mass and
the parameter κ is related to the nucleon size.
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