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Supplementary Figure 1. The mean field PW91+U band gap in Fe2(DOBDC) vs. the

on-site electron repulsion U .
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Supplementary Figure 2. The crystal field splitting of 5D microstates in the scaled

crystal field λCFHCF as a function of the coupling constant λCF. The excitation energies are

computed in the CIS(D) (black triangles), TD-DFT (blue squares), CASSCF (green diamonds),

CASSCF MP2 (red diamonds), approximations. The horizontal lines are the transitions observed

in the UV/vis spectrum1. The approximate TD-DFT and CIS(D) give similar results. CASSCF,

which omits dynamic electron correlation, underestimates the splittings. The dynamic correlation

is partially accounted for in CASSCF MP2.
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Supplementary Figure 3. The charge compressibility κe vs. η̄ for U = 0.5 eV and for

the chains of 24 (blue), 48 (red), and 96 (brown) Fe sites.
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Supplementary Figure 4. The charge gap computed with the DMRG vs. the electron

repulsion U .
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Supplementary Figure 5. Comparison of the PW91+U band structure at U = 0 (solid

lines) and the three-band tight binding model(dashed lines) for the a0- and a1-derived

d-bands for the wavevector κ along the trigonal direction ZΛΓΛZ.
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Multiplet Leading configuration CASSCF MP2 TD-DFT CIS(D)

[Fe − O2]
2+ 7A0 a10a

1
1a

1
2a

1
3a

1
4(π

′)2(π′′)1 0 0 0

[Fe − O2]
2+ 7A1 a10a

1
1a

1
2a

1
3a

1
4(π

′)1(π′′)2 0.74 1.28 1.31

Supplementary Table 1. Excited states in [Fe − O2]
2+. The vertical excitation energies (in

eV) and the leading configurations in CASSCF wavefunctions for the ground and first excited

states in [Fe − O2]
2+. All the methods agree on the nature of the first excited state.
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