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Co 61.8 1.31 0.34 1.92 131° 2.39 2.82

Fe 45.9 1.73 -0.89 1.98 74° 3.41 2.82

Comparation with GNEB results where

𝜑 𝑥 = exp
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and 𝛽 = 2 − 3𝛼 + 2 (1 − 𝛼)(1 − 2𝛼).

The solution (2) is shown in the Figure below
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Here the points are GNEB results and the solid lines are

analytical results.

Now the energy barriers can be calculated and compared:

∆𝐸1 = ∆𝐸2 = 𝑁෩𝐾.
These energy barriers are in a qualitative agreement with the

GNEB results

The case 𝐵𝑦 > 0
Eq. (1) has the following solution
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where 𝛼 = Τ𝐶𝑦 𝐴 = Τ𝜇𝐵𝑦 𝐽𝑎2.

This solution is the coupled state of CDW and ACDW. It can

be presented in the form

cos 𝜃 𝑥 =
𝛽2 − 2𝛽 2 − 3𝛼 𝜑 𝑥 + 𝛼2𝜑(𝑥)2

𝛽2 + 2𝛽 2 − 𝛼 𝜑 𝑥 + 𝛼2𝜑(𝑥)2
,

(2)

(3)

The function (3) can be used in order to construction of the

ground state, the metastable state and the saddle points of the

atomic chain instead of functions 𝑓1(𝑥) and 𝑓2(𝑥) . The

parameters of the approximation can found via minimization of

the energy. The example of such approximation and the energy

barriers at 𝐵𝑦 = 1 T are showing below

Fe chains on Pt(664)
In general, Fe chains are analogous to

Co ones. However, the negative value of

the parameter E and DMI lead to the

rotation of the plane of the domain

walls. The rotation angle can be found in

the framework of the continuous

approximation:
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The case 𝐵𝑦= 0
The functions 𝑓1(𝑥) and 𝑓2(𝑥) can be used for the

approximation of the states of chain as shown in the Figure:

The case 𝐵𝑦> 0
Analogously to the system Co/Pt(664) we can calculate the

energy barriers by the means of the analytical and GNEB

methods. The energy barriers at 𝐵𝑦 = 1 T are showing below
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