Spectral functions: Dynamical Mean-Field Theory as a challenge
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In this talk, I will focus on the (potential) marriage between dynamical mean-field theory in its more advanced incarnations (multiband, dynamical cluster approximation, non-equilibrium DMFT) and matrixproduct state based methods for the inevitable impurity solver which is needed to provide equilibrium
and non-equilibrium Greens functions. I will highlight the pros and cons of this approach and show that
a key ingredient for success is a careful rethinking of the conceptual foundations of matrix product states.
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FIG. 5: (color online) Finite temperature behavior. a) INS
data at 150K is accurately described by, b), the tDMRG simulation. c-f) The temperature dependence at k = π. The Luttinger liquid theory agrees with the INS at low energies and
temperatures. The tDMRG calculations however give precise
agreement over the full energy and temperature range. Remaining diﬀerences at low energies are due to the interchain
coupling and the background subtraction procedure.

Figure 1: Spectral function from neutron scattering at spin chains: experiment versus DMRG.

a quantitative description of the truncation of spinon
states. The vertex operator approach is compared to the
constant energy cuts (Fig. 3) and unlike the MA provides
accurate agreement with the measurements throughout
the Brillouin zone including at highest energies. The
VOA can also be used to assess the relative importance
of 2- and higher-spinon contributions to the scattering.
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