
Corrigendum
Corrigendum to (Comparative Aspects of Spin-Dependent
Interaction Potentials for Spin-1/2 and Spin-1 Matter Fields)

P. C. Malta,1,2 L. P. R. Ospedal,2 K. Veiga,2,3 and J. A. Helayël-Neto2

1 Institut für Theoretische Physik, University of Heidelberg, Philosophenweg 16, 69120 Heidelberg, Germany
2Centro Brasileiro de Pesquisas Fı́sicas (CBPF), Rua Dr. Xavier Sigaud 150, Urca, 22290-180 Rio de Janeiro, RJ, Brazil
3Instituto Federal de Educação, Ciência e Tecnologia da Bahia, Campus Vitória da Conquista, Avenida Amazonas 3150,
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1. Introduction

In the article titled “Comparative Aspects of Spin-Dependent
Interaction Potentials for Spin-1/2 and Spin-1 Matter Fields”
[1], calculations for some interparticle potentials for sources
with spin-1/2 and spin-1 in the nonrelativistic (NR) regime
contained inadvertent errors which should be corrected as
follows. The main conclusions are unaltered.

We note further that we have included contact terms
coming from Dirac delta contributions of the following
Fourier transforms:

∫ 𝑑3 ⃗𝑞
(2𝜋)3

⃗𝑞𝑖 ⃗𝑞𝑗⃗𝑞2 + 𝑚2 𝑒𝑖 ⃗𝑞⋅ ⃗𝑟

= 𝛿𝑖𝑗3 𝛿(3) ( ⃗𝑟)
+ 𝑒−𝑚𝑟4𝜋𝑟3 [𝛿𝑖𝑗 (1 + 𝑚𝑟) − 𝑟𝑖𝑟𝑗 (𝑚2𝑟2 + 3𝑚𝑟 + 3)] ,

(1)

∫ 𝑑3 ⃗𝑞
(2𝜋)3

⃗𝑞2
⃗𝑞2 + 𝑚2 𝑒𝑖 ⃗𝑞⋅ ⃗𝑟 = 𝛿(3) ( ⃗𝑟) − 𝑚2𝑒−𝑚𝑟4𝜋𝑟 , (2)

which are themassive generalizations of the “massless” results
from [2].

In what follows we list the corrections, indicated by Δ𝑉,
that must be added to some of the potentials given in [1]. The
mass of the mediator, 𝑚, corresponds to either 𝑚𝜙 or 𝑚𝐴, as
the case may be. We also highlight that not all the potentials

from [1] are affected and in this note we only indicate those
which are modified (Moreover, we need to use (𝑆𝑖)𝑗𝑘 = −𝑖𝜖𝑖𝑗𝑘
in all potentials. In [1], we had the opposite sign, so one must
make ⃗𝑆 → − ⃗𝑆 throughout.).
2. Correcting the Potentials

2.1. Potentials (Spin-1/2). The 𝑆 − 𝑃𝑆 and 𝑉 − 𝑃𝑉 potentials
from [1] are not affected. The other potentials receive partial
corrections. For convenience, we define the function:

𝐼 (𝑟) ≡ 14 ( 1
𝑚21 +

1
𝑚22)(𝑝⃗2 − 𝑚24 ) 𝑒−𝑚𝑟4𝜋𝑟 (3)

so that the potentials in equations (25), (30) (As mentioned
in equation (30) in [1], the𝑃𝑆-𝑃𝑆 potential for 𝑠 = 1/2 has the
same functional form as the 𝑃𝑆-𝑃𝑆 potential for 𝑠 = 1.), (44),
and (45) in [1] receive the respective corrections:

Δ𝑉𝑠=1/2𝑆-𝑆 = 𝑔1𝑆𝑔2𝑆𝛿1𝛿2𝐼 (𝑟) , (4)

Δ𝑉𝑠=1/2𝑃𝑆-𝑃𝑆 = −𝑔1𝑃𝑆𝑔2𝑃𝑆 ⟨𝜎⃗⟩1 ⋅ ⟨𝜎⃗⟩212𝑚1𝑚2 𝛿(3) ( ⃗𝑟) , (5)

Δ𝑉𝑠=1/2𝑉-𝑉 = −𝑒1𝑒2 {𝛿1𝛿2𝐼 (𝑟)

+ [𝛿1𝛿28 ( 1
𝑚21 +

1
𝑚22) + ⟨𝜎⃗⟩1 ⋅ ⟨𝜎⃗⟩26𝑚1𝑚2 ] 𝛿(3) ( ⃗𝑟)} ,

(6)
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Δ𝑉𝑠=1/2𝑃𝑉-𝑃𝑉 = +𝑔1𝑃𝑉𝑔2𝑃𝑉 ⟨𝜎⃗⟩1 ⋅ ⟨𝜎⃗⟩2 {𝐼 (𝑟)

+ [18 ( 1
𝑚21 +

1
𝑚22) − 1𝑚2] 𝛿(3) ( ⃗𝑟)3 } .

(7)

Equation (4) modifies the full potential by eliminating
a momentum-independent monopole-monopole term ∼𝑚2(1/𝑚21 + 1/𝑚22)(𝑒−𝑚𝑟/4𝜋𝑟). A similar modification, but
momentum-dependent, is induced by (6). For the other
potentials, the modifications involve spin-spin interactions,
mostly coupled to contact terms.

2.2. Potentials (Spin-1)

2.2.1. Vector Representation. The corrections to equations
(28), (30), (47), and (48) in [1] are, respectively:

Δ𝑉𝑠=1𝑆-𝑆 = 𝑔1𝑆𝑔2𝑆2
𝛿1𝛿2𝑚1𝑚2 {𝐼 (𝑟) −

148 ( 1
𝑚21 +

1
𝑚22)

⋅ 𝛿(3) ( ⃗𝑟)} ,
(8)

Δ𝑉𝑠=1𝑃𝑆-𝑃𝑆 = −𝑔1𝑃𝑆𝑔2𝑃𝑆⟨
⃗𝑆⟩
1
⋅ ⟨ ⃗𝑆⟩
23 𝛿(3) ( ⃗𝑟) , (9)

Δ𝑉𝑠=1𝑉-𝑉 = −𝑒1𝑒2{{{
2𝛿1𝛿2𝐼 (𝑟)

+ [
[
23
⟨ ⃗𝑆⟩
1
⋅ ⟨ ⃗𝑆⟩
2𝑚1𝑚2 + 𝛿1𝛿26 ( 1

𝑚21 +
1
𝑚22)]]

⋅ 𝛿(3) ( ⃗𝑟)}}}
,

(10)

Δ𝑉𝑠=1𝑃𝑉-𝑃𝑉 = 𝑔1𝑃𝑉𝑔2𝑃𝑉⟨
⃗𝑆⟩
1
⋅ ⟨ ⃗𝑆⟩
212𝑚1𝑚2 𝛿(3) ( ⃗𝑟) (11)

whereby, in (10), 𝐼(𝑟) cancels another term in (47) from [1].

2.2.2. Tensor Representation. The correction to the 𝑃𝑆-𝑃𝑆
potential in this representation is Δ𝑉𝑠=1𝑃𝑆-𝑃𝑆/4𝑚21𝑚22 (cf. (9)).
Also, the correction to the 𝑃𝑉-𝑃𝑉 potential in this represen-
tation is the same as in (11).

In [1], equations (65) receive the respective corrections:

Δ𝑉𝑠=1𝑆-𝑆 = 𝑔1𝑆𝑔2𝑆2
𝛿1𝛿2𝑚1𝑚2 {𝐼 (𝑟) −

548 ( 1
𝑚21 +

1
𝑚22)

⋅ 𝛿(3) ( ⃗𝑟)} ,
(12)

Δ𝑉𝑠=1𝑉-𝑉 = −𝑒1𝑒2{{{
2𝛿1𝛿2𝐼 (𝑟)

+ [
[
23
⟨ ⃗𝑆⟩
1
⋅ ⟨ ⃗𝑆⟩
2𝑚1𝑚2 + 𝛿1𝛿23 ( 1

𝑚21 +
1
𝑚22)]]

𝛿(3) ( ⃗𝑟)}}}
.

(13)

We note that the correction in (13) excludes one
momentum-dependent term associated with 𝑝⃗2(1/𝑚21 +1/𝑚22)(𝑒−𝑚𝑟/4𝜋𝑟) in the 𝑉-𝑉 potential in equation (65) from
[1].

3. Concluding Remarks

We have presented the corrections to some of the results
given in [1]. The corrections introduced affect mostly the
monopole-monopole sectors (e.g., (4), (8), and (12)).

The conclusions presented in [1] remain unaltered: in
general, the interparticle potentials associated with NR spin-
1/2 and spin-1 sources present similarities, especially, in
the spin-spin sectors of the 𝑆-𝑆, 𝑆-𝑃𝑆, 𝑃𝑆-𝑃𝑆, and 𝑉-𝑉
interactions. The most important modifications are due to
the presence of contact terms, which do not play a role in
macroscopic interactions.
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