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Quantum Chemistry on Quantum Computers
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Quantum Circuits
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The Meta-Variational Quantum Eigensolver (Meta-VQE): Learning energy profiles of
parameterized Hamiltonians for quantum simulation
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Reducing qubit requirements while maintaining numerical precision for the
Variational Quantum Eigensolver: A Basis-Set-Free Approach
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Tequila

H = ~X(OX(h +3 20 + Yth

= tq.Variable("a")
= tq.gates.Ry(angle=(-a**2).apply(tqg.numpy.exp)*pi, target=0)
+= tq.gates.X(target=1, control=0)
= tq.QubitHamiltonian.from_string("-1.0*X(0)X(1)+0.5Z(0)+Y(1)")
= tq.ExpectationValue(H=H, U=U)

dE = tq.grad(E, "a")

objective = E + (-dE**2).apply(tq.numpy.exp)

result = tq.minimize(method="phoenics", objective=objective)
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active = {"b1u": [0, 1]}

mol = tq.chemistry.Molecule("beh2.xyz", "6-31g", active)
H = mol.make_hamiltonian()

U = tq.gates.Ry("a", 0)

U += tq.gates.CNOT(O, 1) + tg.gates.CNOT(O, 2)

U += tq.gates.CNOT(1, 3) + tqg.gates.X([2, 3])

expv = tq.ExpectationValue(U, H)

result = tq.optimizer_scipy.minimize(expv, "bfgs")

wfn = tq.simulate(U, variables=result.angles)
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A Basis-Set-Free VQE
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A Basis-Set-Free VQE
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Directly Determined MRA-PNOs

Adaptive and basis-set-free approach
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Recap: Basis-Set-Free Quantum Chemistry
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