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Main task and motivation
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Extension of the space
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“Kamiltonian® operator and effective Hamiltonian
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Apply unitary operator D (t) that block-diagonalize the Kamiltonian Kp (t) = DIKD — lhDTdt
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Flow towards diagonalization

Main idea is to gradually diagonalize the Hamiltonian.

run flow equation
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Block diagonalization of the “Kamiltonian’

For descrete flow:
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Generator for the discrete flow in the presence of
high-frequency o
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Each Fourier harmonic can be presented as an expansion in the powers of inverse
frequencies:
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The main idea is, at each flow step, to eliminate the leading order term in the expansion for
the non-zero Fourier harminics:
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Generator for continuous flow adapted to block-diagonalize the
Kamiltonian

Partial inner product (n|iS |k) can be interpreted as an element of a block matrix.
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Toda block-diagonalizator which preserves band structure

In order to preserve the band structure of the Hamiltonian during the flow we can use
following generator form:

Nk (8) = Hpk (s)sgn (n — k)
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Example of Rabi model

Initial Hamiltonian:
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(#Assertion message definitions) -

AbortAssert::trace = "Non-zero solutions for higher Fourier components present.”;
AbortAssert[test_] := Check[TrueQ[test] || Message[AbortAssert::trace], Abort[]]

(# Check that at the end of the flow all non-zero Fourier components have vanished and print the results.
The obtained coefficients h_j multiply the generators G_j.

*)

assertFlag = True;

Do[IF[i[[1]1]1[[2]] !=@, If[i[[2]] 0, assertFlag = False; Break[]]], {i, resList}];

If[assertFlag = True, Print["Solutions:"]; Do[If[i[[1]][[1]

0, Print [TraditionalForm[heosition restist,i112,27] == 1[[2]1]11], {i, resList}], AbortAssert[assertFlag]];
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