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Abstract Classical: Ising Model

Exact solutions of crystal lattice models of

electrons in solids are often presented for a small * l ? i l 1_ E=—-J ). ss;—B Z 8;

number of atomic sites on finite clusters. <i,j>

We are, however, interested in these solutions in _ —0.2- O(N) refers to the
the limit where we can explain the phenomena = _0.4- gggfrﬁy per site in
we observe at the macroscopic scales. 5
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Here, we develop a method in 1D that is capable 2“0-8‘ m—_veT Z‘ﬁgig‘;“;:f:ftse the
of systematically approaching that limit using g ~1.0- — 0(5)  converges towards
properties of finite clusters. We test the method g o- — 888; ]ctt?e\ll'zr::gg ?]tamiec
on two toy models; a model for ferromagnets and 14 | " limit. Y
another for itinerant electrons. Tlg:nperature 0 10°
Research Questions Quantum: Non-Interacting Hubbard Model
t
— +
® o QA e 5 —tZC,;,,Cj,,-
« How can we systematically eliminate effects in <uLj>

lattice models due to finite sizes using cluster
expansion techniques?
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As N increases, we
see a convergence to
the chemical
potential value (p),
which is expected in
the thermodynamic
limit.

e Do we expect conducting/insulating/magnetic
properties to survive as we take N = ~, where
N is the system size?

Temperature [t] (Here t =1, u=1)
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