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Hubbard Model and Mott Insulators
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Photoexcitation and Nonequilibrium Process
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Figure: Source: T. Oka and H. Aoki, Butsuri 67 (4), 234 (2012).
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Around Femtoseconds
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Extended Hubbard Model
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Figure: Phase diagram of the 1D
half-filled EHM. Source: S. Ejima and S.

Nishimoto, Phys. Rev. Lett. 99, 216403 (2007).
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First order phase transition in equilibrium
happens around U ~ 2V between
spin-density-wave (SDW) and
charge-density-wave (CDW), driven by
the competition between energy cost for
doublon generation and energy reward
due to the attraction between
doublon-holon pairs.
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Laser Added

In the 1D extended Hubbard model with laser pulse applied, the external field is
incorporated by means of the Peierls substitution:

iA
C,T,Uc,-+17g +He — € (t)c,T,Uc,-HJ + H.c.

A(t) = Age™ (/28 cog [y ump (£ — to)]

An illustration of the vector potential
A(t) with parameters as:

Ao = 0.10,  wpump = 4,
to =125,  t;=5
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Charge-Charge Correlations (14 sites)
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CDW Order Parameter (10 sites)
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CDW Order Parameter (10 sites)
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Parameter Sweeping (10 sites)
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