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ABSTRACT 

I will review the field of iron-based high critical temperature supercon-
ductors, compare it qualitatively with the well-known copper-based su-
perconductors (cuprates), and remark similarities and differences. This  

portion of the presentation will rely on big-picture concepts and will be 
very qualitative. Then, I will move into the field of one-dimensional ver-
sions of these high critical temperature superconductors, introducing 
the geometrical notions of ladder and chain compounds, with their ad-
vantages and disadvantages. Many real materials have this geometry. 
Their history will be reviewed. In the case of iron-based compounds  

having simultaneously active charge, spin, and also orbital degrees of 
freedom in general can induce complex ordered states. The Hubbard 
models used by theorists will be explained. In the second portion of the 
talk, I will move into more recent developments. I will present results 
using computational many-body techniques, such as the density matrix 
renormalization group (DMRG) applied to multiorbital Hubbard models. 
I will focus on two aspects: (1) First, the novel “orbital selective Mott 
phase” (OSMP). This state occurs when orbitals with different crystal 
fields and hoppings are affected by the Hubbard and Hund couplings.  

Some orbitals become gapped and half-filled, while others do not, cre-
ating a localized and metallic mixture. Within OSMP, spin ``block’’ states 
were found, with FM islands, AFM coupled [1]. Powder neutron scatter-
ing for BaFe2Se3 confirmed their existence [2]. Dynamical DMRG pre-
dicts a combination of spin acoustic and optical modes for single crys-
tals [3]. Even exotic “block spirals” were discussed [4]. (2) Second, in 
multiorbital ladders and chains, hole pairing was observed [5]  

as in BaFe2X3 (X=S,Se) at high pressure [6]. Singlet pairing was also 
found in degenerate two-orbital Hubbard models [7]. Resonant valence 
bond states, analogous to those proposed by P. Anderson long ago, ex-
plain this pairing, with the orbital acting as an effective leg ladder index. 
In summary, a remarkably rich landscape of exotic states has been 

revealed by computer simulations in recent efforts. 


