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Erratum: Strong-coupling expansions for the anharmonic Holstein model
and for the Holstein-Hubbard model
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An error was discovered in the fourth-order expansions in the anharmonic case. The Hamiltonian actually does
electron-hole symmetry, because inequivalent virtual states are possible at fourth and higher order. This modifies a
results for the anharmonic phonons. The changes occur inH4(c) andH4(d):
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In the harmonic limit (aan50), we have all coefficients labeled with a minus sign (2) vanish, andb(1)5m, g(1)5e,
andd5n. In the anharmonic case, only the equalityd5n continues to hold. We have not been able to verify these identi
except by numerical calculation.

The self-consistent equation for the pseudospin magnetization is modified to
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The transition temperature for commensurate charge-density-wave~CDW! order becomes
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The superconducting~SC! transition temperature is changed to
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Figure 3~a! is modified. Now the anharmonicity seems to indicate that there may be a small increase in the maximu
transition temperature at half filling, although quantum Monte Carlo results do not indicate that this is correct.

Figures 4~a! and 5~a! are modified. Note how the electron-hole asymmetry becomes more pronounced as the streng
anharmonicity is increased. The enhancement of transition temperatures for electron densities less than half-filling is
in quantum Monte Carlo simulations.

Finally, the plot of the critical electron density, where the CDW-SC phase boundary lies, is also modified in Fig.~a!.
The only conclusion that has been modified is that the strong-coupling perturbation theory preserves electron-hole

try. Otherwise, other conclusions remain the same.
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FIG. 3~a!. Replacement for Fig. 3~a!. Notice that the maximum
Tc now increases with increasing anharmonicity.

FIG. 5~a!. Replacement for Fig. 5~a!.
FIG. 4~a!. Replacement for Fig. 4~a!. Notice the electron-hole
asymmetry as the anharmonicity is increased.

FIG. 6~a!. Replacement for Fig. 6~a!. Notice that the phase dia
gram is now no longer electron-hole symmetric.
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APPENDIX A: PARAMETERS OF THE FOURTH-ORDER EFFECTIVE PSEUDOSPIN HAMILTONIAN

The parameters in Eq.~19! ~an overall factor oft i j
2 t jk

2 is suppressed!:
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where the notation$1↔2% denotes replacing1 by 2 ~and vice versa! in all of the matrix elements, and in all of the energ
factorsEm

6 .
Finally the parameters in Eq.~20! ~an overall factor oft i j t jktkltki is suppressed!:
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