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Derivation of the equations of motion

Here we will describe the derivation of the equations of motion of the presented model. Let us first define certain
tensors, which will make the derivation more compact and straightforward:
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In order to deduce the defined sDy ansatz
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free parameter ¢; (t) = @, (@, 1), 04 (t) , Aap (£) time evolution using the Euler—Lagrange equation
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where H = fIS + fIB + fIE_B + ﬁV_B is the full Hamiltonian operator of the model. The first two Lagrangian
terms are equal to

(oo, (), (0) = 3 [ dwfos®; (@) b (@) + Y [ 420, (@) Sas:0s
n,af

n,af

10
+ Z /dw“(2 faﬁz <>‘ap>‘5p_ 28t|)‘ﬁp|2) ) (16)
p

n,a, 3

(Fap, (1) T, (1)) = (T, (1) [ap, (1)), (17)



and the Hamiltonian operator terms are equal to
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Then the Lagrangian can be written as
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Now, by applying Eq. (14) to the free sDy ansatz parameters &; (t) = $y, (y,t) , 0 (t), Ay; (), we obtain a system
of implicit differential equations:
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with auxiliary function H,g = Zp (Agp}\gp - %Xgp/\;p - %)\Bp}\f}p)- Eq. (24) can be further simplified by

constructing a y_, [ dx0aS;o®P;, (x) P, (x) term using the Eq. (23) and inserting it back into Eq. (24). This
results in a simplified form of Eq. (24)
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Egs. (23), (25), (26) then constitute the final system of equations of motion to be solved in order to obtain the
model time evolution.



