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Convergence of the ground state energy

d—dimensional cubic lattice: of length L € N*: Ay == (Z/LZ)9.
Bose—Hubbard Hamiltonian acting on Fy = 62(C)®|Ad‘:
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Mean-field Hamiltonian given ¢ € ¢2(C): ]
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Phase transition: for a mean-field energy minimizer (g, N=1 : <A[>=%
- Mott Insulator: (g, apo) = 0. o Jl \ ‘%
- Superfluid: {0, apg)y > 0. T
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Convergence of the dynamics

Schrédinger equation: Let Wy € Fy solve
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d x,y€Ny x€Ng 2 x€Ng
[x—y|=1
Mean-field dynamics: Let ¢ € £(C) solve
U
i0rp(t) = hy(pye(t), hy = —J(aya+ awaT —lagP) + (- N + 5./\/(./\/' - 1), ap = {p,ap).
Reduced density matrix: Let 4 = |W4)(W4| and define the one-lattice site reduced density matrix
1
’Y[(,l) = 2 Travgg (va) s Py = )¢l qp =1—py.
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—| Theorem: S.F. & D. Périce & S. Petrat 2025 [1]}

We assume:
e W, solves (BH) with [W4(0)[ =, = 1,
e ¢ solves (MF) with [[©(0)[,2 = 1,

e U > 0 and there is C > 0 such that
Tr(py (ON?) < C.

Then, there exists C(J, , U) > 0 such that for all t € R,
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