
1 Automated equations

All equations are derived assuming a Hamiltonian and Ŝ of the form:

Ĥ =
∑
a,b

|a⟩ ⟨b|ha
b (q) Ŝ =

∑
c,d

|c⟩ ⟨d| scd(q) Ω̂ = î+ î† + îĵ + îĵ† + î†ĵ† + · · · (1)

when we limit ourselves to at most 2nd order terms (creation operator: b̂, annihilation operator: b̂†)

h(q) = h + hiî+ hiî† + hi
j î

†ĵ +
1

2
hij îĵ +

1

2
hij î†ĵ† (2)

and
s(q) = siî+ siî† + sij î

†ĵ +
1

2
sij îĵ +

1

2
sij î†ĵ† (3)

Define the following: (not correct but mechanically useful)

f = b̂†b̂ f̄ = b̂b̂† (b̂b̂† − b̂†b̂) = (f̄ − f) = 1 f̄ = 1, f = 0 (4)

and
ti ≡ fsi ti ≡ f̄si tij ≡ f̄fsij tij ≡ f̄2sij tij ≡ f2sij and so forth .... (5)

The amplitude equation is

LHS = RHS (6)

⟨a|Ω̂λ
d

dτ
eŜ + Ω̂λe

Ŝε|b⟩ = ⟨a|Ω̂λĤeŜ |b⟩ . (7)
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1.1 Linear Equations
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1.2 Quadratic Equations
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