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The problem of the skin layer for the screening of leptonic charge of a body by con-
densed bosons is considered.

PACS: 11.15.-q, 67.90.+7

The authors of papers [1-3] have considered the possible existence of leptonic (elec-
tronic) photon for a range of values of leptonic charge. They discussed the possibility
that light stable scalar bosons may, in contrast to fermions (antineutrinos), neutralize the
electron repulsion in condensed bodies. For this purpose in ref.[3] the problem of the skin
layer for bosons was compared with that for the fermions. According to [3] the thickness
of the skin is of the order of the Compton wave length of the boson. As we will argue
this statement cannot be corret in all cases. In fact, this thickness should depend on the
leptonic coupling constant{ay), the density of electrons in the condensed body (n) and
the mass of the boson (m) in the combination we are going to discuss in this paper.

Let us follow the paper[3] and consider condensed bosons near a surface of a solid
body. They are described by the field ®. . This field & = e~*#£¢ and the leptostatic
potential Ag are the solutions of field equations

(E + g4o)*¢ + A¢p = m®9, 1)

~Ado = gn — g2(E + gAo)¢. @)

Here g = v/dnay, E is the lowest energy of the bosons. Let 4y = 0 inside the body, so
Ap outside the body will represent the jump of the potential across the skin layer. In
what follows we will consider two cases: nonrelativistic and relativistic approximations for
eqs.(1),(2). As we will see the approximation depends on the value of the dimensionless
parameter v = (aqyn/m3)1/3,
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First, let us consider the case when gAg << m, E = m+4E,§E << m (nonrelativistic
approximation). Then we get from eq.(1)

5B (~ - — 9Aa)d ©

and from eq.(2)
—AAg ~ gn - g2mg’. : (4)

Using only dimensional considerations we can determine from above equations the depen-
dence of the thickness of the transition region d and the jump of the potential energy of
the boson gAp on the parameters of the model:

d ~ (anm)™/%,gAg ~ (aun/m)'/. - (8)

Our approximation gdo/m << 1 means that v = (n/m?)/3 << 1. Then, 1/md ~
~ (agn/m®)'/4 and d >> 1/m, contrary to ref.[3].

Second, let us consider the case m — 0 (m << (n)'/3,4 >> 1). Neglecting m
in eqs.(1),(2) we get the following formulae for d and gAo, (we do not consider here the
problem of the existence of the solution; in one special case[4] the solution was found
numerically): '

d~ (aqn)~Y? << 1/m,gAo ~ (ayn)'/3. (6)

Looking at the expressions for d (5),(6) in two limiting cases we see that d ~
~ ¥ /4(oyn)~'/? (nonrelativistic case, ¥ << 1) and therefore d ~ (ayn)~/3 (relativistic
case) is the largest possible value of the thickness of the skin layer for all m. Let us
compare it with the critical size of the grain with unscreened electrons [3] r. ~ a/ a,l/ 2p1/3

dfre ~ a,l/s/a. )

We see that for oy < 1072 d < r, and the skin layer is stable against the process of
”peeling” [3]_

In conclusion, using only dimensional arguments we have estimated the size of the
skin layer of leptonically charged body screened by hypothetical light bosons. It seems
reasonable that the thickness of the skin layer is smaller than (oyn)~1/3 and the ”peeling”
of the surface of the body does not occur for ay < 10712, It is obvious that the problem
needs further investigations from the point of the existence of solutions for egs.(1),(2).

The author acknowledges the stimulating discussions with L.B.Okun and critical re-
marks by M.B.Voloshin.
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