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In arecent article [1], Sedrakian and Khachatrian
(SK) have discussed the problem of an electron in an
arbitrary one-dimensional chain when the potential
energy is the sum of N individual potentials:

N
V(X)= ;Vn(x_xn)' (1)

Using the method of the characteristic determinant,
developed in Refs. [2—7] for any kind of one-dimen-
sional potential with and without an additional ho-
mogeneous electric field, SK showed that the recur-
rence relation for the inverse complex amplitude of
transmission D(x) = 1/t(x) can be rewritten as a
second order differential equation (see Eq. (14) of
Ref. [1]) (i =2m,=1and E=Kk?):
d? - 1 dv(x)) d
R — _|_ J—
dx? ! V(x) dx |dx

-V(x)D=0. (2)

This is the central result of the article [1].
It turns out that SK are not aware of the papers by
Calogero and by Babikov (see e.g., Refs. [8-10] and
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references therein). Otherwise it would not make any
sense in deriving Eq. (2), which is well known for
amost 35 years. In the mentioned Refs. of Calogero
and Babikov [8-10], using the variable phase ap-
proach to potential scattering, it was shown that the
complex reflection amplitude r(x) and the inverse
transmission amplitude D(x) of an electron incident,
e.g., from the right onto an arbitrary V(x) (confined
to a finite ssgment —L < x < 0) obeyed the follow-
ing well known first order differential equations:

d 1 —ikx ikx]2
&r(x)=ﬂv(x)[e +r(x)e*],  (3)

d 1 2ikx
&D(X)=_ﬁD(x)V(x)[1+r(x)e ]
(4)

Eq. (2) simply follows from the above equations if
one takes the derivative with respect to the x coordi-
nate of (4) and makes use of (3).

Thus from the point of view of Egs. (3) and (4),
Eqg. (2) is trivial and does not contain any extra
information. More, for some especial cases, when
the potential V(x) has a infinite or finite discontinu-
ity (e.g. when the potential is the set of an arbitrary
arranged delta functions V(x) = XN_ V, 8(x — x,))
it is much easier to deal with the first order differen-

0375-9601,/00/% - see front matter © 2000 Elsevier Science B.V. All rights reserved.

Pll: S0375-9601(00)00593-4



494 V. Gasparian / Physics Letters A 275 (2000) 493-494

tial equations (3) and (4) (for details see [9]) rather
than with Eq. (2).
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