Spectral properties

The energy spectrum of a given operator A4 can be calculated as

Iw) =) {¢m|Alth) 6 (w — Eu + Eo)

In order to evaluate I(w) we repeat the Lanczos procedure starting
with a vector
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The intensity of each peak can be also written in terms of the first
component of each eigenvector |3,) = > ch|dm)
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Scattering cross sections

Phonon creation
Br(w) = ) [{¢ulbl[tho} Po(w — E, + Ey)
Phonon annihilation

Biw) = 3 |(thalbultbo) 8w + En — Fo)
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Charge dynamics

= {tho|ns|n) = (¥o|(nsg + n4y)|%0)

Charge-charge correlation function
Nij = (tho|nin;|¥o)
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Spin dynamics
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Spin-spin correlation function
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o(w) =

Optical conductivity

Jm(q = U:w) a H(W)Em(g = U:w)
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FIG, 37, ia) Optical condoctivity of La, . 8r Coly, at 300 K ws
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Conclusions

1. The exact diagonalization Lanczos method is
a powerful technique for studying strongly correlated
electron-phonon systems.

2. Calculations show that the ionic, Holstein-type,
electron-phonon interaction may at least partly explain
g-dependence of phonon softening in the cuprates.

3. Optical bond-stretching phonon induces a dynamic
charge transfer between ions - vibronic state.

4. Magnetic interactions and spin dynamics in the cuprates
are strongly modified by the electron-phonon interaction.

5. The midinfrared band observed in doped cuprates
by optical conductivity measurements can be partly
explain as a result of electron-phonon coupling.




