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> New optical switching device!



Optical excited state of one-dimensional Mott insulator
Extended Hubbard model

Hex—hubbard — tZ(CHla o T hC) +U Zni,ini,T +V Z(ni _1)(ni+1 _1)

t :electron hoppmg
U :onsite coulomb interaction
V : coulomb interaction between electrons at nearest neighbor sites
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Experimental data

Carge transfer excitation spin excitation
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Motivation

we would like to describe the one-dimensional electron system of Sr2Cu03
to understand this optical response.
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model: Hubbard-Holstein model
method: Dynamical Density Matrix Renormalization Group (Dynamical DMRG)
+ Regulated Polynomial Expansion (RPE)
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*Hubbard-Holstein model

Hamiltonian: |miEE Hex—hubbard + H

phonon

H o _hubbara = tZ(Cma ,G+hC)+Uanian+VZ(n -(n,,, -1

_ T
H phonon a)ozbi+1/2bi+1/2 Employing Einstein phonon
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*Dynamical current-current correlation function

Method
*Dynamical DMRG method
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Parameters

H — Hex—hubbard T H phonon T Hel—ph

H e hupbara = (C|+10' .o thc)+

_ T
H phonon @Z bi+1/2bi+1/ 21
i

Zni,inm +E (n; =1)(n;,, -1)
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Absorption Coeff. (cm™)

— 1
1.6 1.8 2.0

t=0.41eV |J ~ 42/ (U -V

f U=33eV - =0.282eV

N =0.82eV | J ~0.268V
i V _ 2t - (expariment)

=0.11eV |

_ *phonon structure

Photon energy (eV)
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results

*Phonon-assisted spin excitation *Charge-transfer excitation

t=0.41eV ' (b) Ns =24

U_:3-3§’V t=0.41eV
V'=0.82ev U=33eV

g=0.16eV V= 0.82eV

g=0.16eV
0, =0.11eV
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Hubbard-Holstein model
t=0.41eV, U =3.3eV, V =0.82eV, g =0.16eV, @, =0.11eV

One-dimensional electron system of Sr2CuOs



