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Entangled quantum electronic wavefunctions of the MnsCaOs cluster in photosystem I1

(Inst. Mol. Sci.) OYuki Kurashige, Takeshi Yanai
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Table 1. Spin projections for the Mn and O atoms of the DMRG-CASSCF wavefunctions.
Mnl Mn2 Mn3 Mn4 Ol 02 03 04 05

W1:H,0, W2:H,0
DMRG 1.971 -1.021 -0.320 0.322 -0.012 0.024 0.020 0.002  0.002
Heisenberg' 1.354 -0.864 -0.992  1.502 — — — — —
W1:0H, W2:H,0
DMRG 2.007 -1.036 -0.190 0.189 -0.020 0.024 -0.002 0.002  0.000
Heisenberg' 1.936 -1.000 -0.728  0.792 — — — — —
W1:H,0, W2:0H"
DMRG 1.977 -1.024 -0.314 0320 -0.012 0.027 0.014 0.001 -0.001
Heisenberg' 1.646 -0.944 -0.970 1.270 — — — — —
W1: OH, W2:0H
DMRG 1.976 -1.017 -0.299 0.314 -0.012 0.027 0.006) -0.006 -0.002
Heisenberg'  2.000 -0.974 -0.310 0.286 — — — — —

" The exchange parameters (J) of the Heisenberg model were determined by the BS-DFT energies
>For the ‘W1: OH', W2:0OH protonation state, the structure used for the Heisenberg model simulation is not
available. Therefore, the DMRG calculation was done at a different structure. (See reference (b))
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