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FIG. 2: Schematic equation for the T -matrix in the spin-singlet particle-hole channel with total

momentum Q

with "(k) is the single particle dispersion:

"(k) = �2t1(cos(kx) + cos(k
y

)) � 4t2 cos(kx) cos(ky) � 2t3(cos(2kx) + cos(2k
y

)) � µ. (8)

We choose the dispersion "(k) to have hot spots which intersect the magnetic Brillouin zone

boundary, as shown in Fig. 1. The hot spots for this dispersion are separated by the vectors

shown with Q0 = 4⇡/11. Note that Q0 is simply a geometric property of the Fermi surface,

and plays no special role in the Hamiltonian.

By rearranging terms in Eq. (5), we see that the charge-ordering instability is determined

by the lowest eigenvalues, �Q of the matrix

�
`m

� 1

2

✓
3

4
J

`

+ V
`

◆
⇧

`m

(Q) + �
`,0W (Q)⇧0m(Q), (9)

and the P
m

(Q) are determined by the corresponding right eigenvector. The values of �Q

are shown in Figs. 3 and 4 for the metallic state with the Fermi surface in Fig. 1.

In Fig. 3 we consider a case with vanishing on-site interactions, as in Ref. 11. As found

previously, the lowest eigenvalue is at Q ⇡ (Q0, Q0) and the corresponding eigenvector is

purely d-wave.

We turn on Coulomb interactions in Fig. 4, while keeping other parameters the same.

The main change is that the eigenvalues near Q = (⇡, ⇡) become significantly smaller. The
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