PHYSICAL REVIEW D 106, 119901(E) (2022)

Erratum: Theoretical analysis of the leptonic decays B — €€¢'v,
[Phys. Rev. D 105, 014028 (2022)]
Mikhail A. Ivanov and Dmitri Melikhov

® (Received 9 November 2022; published 16 December 2022)

DOI: 10.1103/PhysRevD.106.119901

We correct formulas from [1] for the Bremsstrahlung part of the B — [T[~/'t/ amplitude for the case of a massive lepton
m; # 0 and discuss its impact on the behavior of the distribution at small g*. All results for massless leptons remain
unchanged.

I. THE BREMSSTRAHLUNG CONTRIBUTION

The Bremsstrahlung contribution to the B — y*I'v/ amplitude, Q; = Qp (see Fig. 1, the momenta are defined such
that p = g + ¢', ¢’ = k + k') for a massive lepton I’ (m; = m # 0) and a massless neutrino is proportional to &/ (g)AL
with
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These structures are defined such that they contain no singularity at g> — 0 (except for g”> = M%) and satisfy the following
useful relations

qutll”O = _iQBprzz Ijt(k)j/y(] - YS)U(k/)’ (4)

g AL = 0. (5)
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FIG. 1. Feynman diagram describing the Bremsstrahlung amplitude.

II. COMBINING AL® WITH THE HADRONIC CONTRIBUTION
Recall that the hadronic tensor T3, given by Eq. (2.3) of [1] satisfies the following Eq. (2.5) of [1]

('IaTgw = iQBprI/'
Therefore, it is convenient to combine the hadronic contribution to the amplitude A(B — /II'V/) with ALO and write

Awia(B = 77 1V) = A0 (B =y 1) + ALY (B = y1), (6)

axial axial

where [I' = i(k), v = v(k')]
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A(L " contains both axial and vector parts; here only the axial part contributes. The explicit form of A((l Y is not important
for our argument—only its property (4) and the absence of a singularity at g> = 0 are essential.
L AEIX)lal
Using Eq. (2.14) from [1], one obtains
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Notice the new term accompanying the form factor F,, compared to Eq. (2.15) of [1]. By virtue of (2.17) from [1], the term
proportional to g/,g, vanishes at g> = 0 in agreement with Ref. [2].

v. AW

axial
It is important to check that Agigal which contains factor m does not generate contributions to |A|? finite at g*. To show this

we consider the following quantity (the sum runs over polarizations of /' and /)
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Lop(q.4) = > AG' (0. 4)A5" (4. 9) = (€ Gup — 4ap) C1 (% 4°) + (Pl — 4992) (4P — 4705) Ca (%, ¢%).  (10)

leptons

The Lorentz structure of L, is dictated by its symmetry, L,z = Lj,, and the transversity condition 7.A5 (q.q)) = 0.
Moreover, the invariant functions C, ,(g?, ¢'2) have no poles at g> = 0 since the amplitude A% (g, ¢') was defined such
that it is finite at g> = 0. After the convolution with the leptonic tensor corresponding to /7/~, we see that the amplitude
ALl generates a contribution that has zero at g> = 0. The same conclusion may be drawn for the interference term
AO AL,I'

Brems

V. CONCLUSION
So we conclude that Eq (4.4) of [1] for A|2, should be modlﬁed by replacing F,, — F5, —2Q03fs/(M% — ¢* — ¢ ) By
virtue of (2.17) from [1], the latter combination vanishes at g*> — 0 thus prov1d1ng no enhancement of |A |2, at small ¢>. We

therefore conclude that the lepton mass effect plays no role also in B — e e~ uv, decay.
The first line of Table III of [1] should read

Mode q* = [4m2,4m?] q* = [4m},0.4 GeV?] q* = [0.4 GeV?, | GeV?] q* = [1 GeV?, 2] Total

etepy, 1.96 x 1078 6.79 x 10~ 251 x 1078 4.14 x 10710 5.19x 1078

Equation (6.3) from [1] takes the form
BI‘(B - e+e_/wﬂ) = (5'2411_12:(()’5|/1b + 0'70|weak ffs)lo_8
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