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It is shown that the ‘scale-transformation’ method proposed by Li Ying-Le et al. is not applicable to the Maxwell

theory.
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In several recent papers,[1−3], Li Ying-Le et al.
calculated a few electromagnetic problems using the
so-called ‘scale transformation’ method. In Ref. [1],
the detailed description of the ‘scale transformation’
was given. The results and calculations in Refs. [2]
and [3] were directly based on the ‘scale transforma-
tion’ method developed in Ref. [1]. Note that Ref. [4],
which was also cited by Refs. [2] and [3], was the im-
proved version of Ref. [1].

We would like to point out that the ‘scale transfor-
mation’ method and its application for Maxwell the-
ory in Refs. [1]–[3] are not appropriate. The reasons
for them are as follows.

(a) In Ref. [1], the ‘scale transformation’ defined
by Eq. (2a) and the relevant transformation matrices
in Eqs. (2b) and (8b) are written:

x′ = x/a, y′ = y/b, z′ = z/c, (1)

T (a, b, c) =




a−1 0 0

0 b−1 0

0 0 c−1


 ,

M−1 =




bc 0 0

0 ac 0

0 0 ab


 . (2)

The transformation for the vacuum dielectric constant
and the vacuum permeability are given by Eq. (16a)

in Ref. [1]:

ε′0 = ε0M
−1T , µ′0 = µ0M

−1T. (3)

From Eqs. (1)–(3), it is easy to see that in the simple
isotropic case, e.g. a = b = c = 1/3, applying the
‘scale transformation’ in Ref. [1], the light speed v′c in
the new space Σ ′ is

v′c = 3vc, (4)

where vc is the usual definition of vacuum light speed,
vc = 1/

√
ε0µ0. Since the positive parameters a, b and

c are unrestrained, v′c could be either far above or well
below vc. Therefore, generally the new space Σ ′ is not
the physics space in the common sense. If we neglect
the physical meaning and treat the ‘scale transforma-
tion’ in Ref. [1] only as an intermediate mathematical
step, then neither its success nor its convenience is
justified by its application in Refs. [1]–[3] in solving
the ellipsoidal problems as shown below.

(b) The electromagnetic field scattered by an el-
lipsoidal target was calculated in Refs. [1] and [2]
based on the ‘scale transformation’. The equivalent
problem is to calculate the electromagnetic wave scat-
tered by a sphere in anisotropic space. To our knowl-
edge the analytical solution to this problem has not
yet been found. However, the far field expressions in
isotropic space were incorrectly taken for the analyti-
cal solution in anisotropic space, as shown by Eq. (26)
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in Ref. [1] and Eq. (5) in Ref. [2]. Hence the results
were inevitably erroneous.

(c) Reference [3] claimed that the electrostatic
field inside an anisotropic dielectric sphere was calcu-
lated via the ‘scale transformation’ method in Ref. [1].
However, the critical calculations for the boundary
conditions of the ellipsoid problem after the ‘scale
transformation’ could not be found in Ref. [3]. In fact,
simply by assuming that the electrostatic field inside
an anisotropic dielectric sphere is a constant vector,
one could straightforwardly obtain the solution to the

problem raised in Ref. [3]. That is to say, suppos-
ing Ex = α, Ey = β, Ez = γ, it is easy to see that
u = αx+βy+γz+σ is a solution of Eq. (2) in Ref. [3],
where α, β, γ and σ are constants. Together with the
solution outside the sphere and the boundary condi-
tions, these constants can be determined directly in
the original isotropic space. On the other hand, the
procedure to determine the coefficients of Eq. (4) in
Ref. [3] by the boundary conditions for the ellipsoid
was not given. Thus the availability of the ‘scale trans-
formation’ in Ref. [1] is not found.
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