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Description & Qiskit

The quantum open systems master equation has the
Schrodinger portion of the equation plus the non-unitary thermal
dissipation part. The objective here is to come up with an
implementation where the Schrédinger part is solved by unitary
operations, but the other piece is learnt through an agent acting
in the open environment through reinforcement learning or RL.
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Two-level system with unital dissipation

hwo,
2

Atom Evolution: H =

Emission (Lindbladian Operator) : /yo_
where vy is rate of spontaneous emission

Plugging above values in Master Equation, we get:
dp

T = y[20_po, —0,0_p — po,o_]

P = £(p(0))
€ has effect of amplitude dampening

Probability: p1 () = tr(myp (b))
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Quantum Boltzmann Machine S0Q
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Probabilities

procedure 0261 (56
for t € {61,267,...,7} do 0236 0236
Evaluate A(f) and C(1) 0.24 0214 0218
Solve Aw(f)=C }
for i € {0,...,p— 1} do .
Evaluate 0y, C and dg A
Solve A (dg,a(t)) = d5,C — (96, A) a(1)
Compute dga(t) = dp,(t — 67) + g, (1)6T 0.08
end for
Compute o(t + 67) = w(t) + @(t)ét
end for 0.00
s g < i)

return w(7), dw(r)/d0
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