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(a) All contours of the electron density are shown for isovalue of 0.02 e A™.

(b) Wherever applicable, the unit cell vectors (1., 2.) have been modified by +5% with respect to
experimental values. This allows for analyzing effects of a modest external pressure.

(c) Wherever applicable, the intra-sheet Cu—O bond distances (3., 4.) have been modified by +5% with
respect to the experimental value (1.927 A). This allows for analyzing effects of a given normal

vibration (classical amplitude of vibrations is typically 10% of the equilibrium bond length).
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1. Influence of the unit cell vector, a=b, on the electronic band structure of CaCuO; (spin—
unpolarized GGA/PBE view).
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orbital 17: d(x>~y?)¢,/p(X,¥)o

orbital 16: d(xy)c,/P(X:¥)o
orbital 14: d(z?)¢,/sq

2. Crystal orbitals of CaCuO; at a slightly compressed unit cell vector a=b (95% of the experimental
value) (spin—unpolarized GGA/PBE view).
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orbital 18: p(z),/p(z)o

orbital 17: d(x*-y?),/p(X,¥)o
orbital 16: d(xy)¢,/P(X,¥)o

orbital 15: s /s,po

3. Influence of the breathing (disproportionation—driving) mode on crystal orbitals of CaCuO;
(spin—unpolarized GGA/PBE view).
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4. Influence of the Q mode on crystal orbitals of CaCuQ); (spin—unpolarized GGA/PBE view).
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5. Influence of the breathing (disproportionation—driving) mode on the electronic band structure of

CaCuO; (spin—polarized LSDA+U view, J=I eV, Uc,=10.5 eV, Up = 4 V).
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6. Influence of the Q mode on the electronic band structure of CaCuQ; (spin—polarized LSDA+U
view, J=1 eV, Uc,=10.5 eV, Ug =4 eV).
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7. Influence of the half-breathing mode on the electronic band structure of CaCuQ); (spin—polarized
LSDA+U view, J=1 eV, Uc,=10.5 eV, Up =4 eV).
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