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Quantum Chemistry Based on the Exact Solution of the Schrodinger
Equation: Free Complement Theory and its Applications

oHiroshi Nakatsuji', Hiroyuki Nakashima?, Yusaku I. Kurokawa!
! Quantum Chemistry Research Institute, Japan

[ Abstract] Free complement (FC) theory is an exact general theory for solving the
Schrodinger equation. We formulated the FC theory in local and transferable mathematical
structures that are common to the chemical formulas used daily in chemistry. Combining
further with the efficient sampling methodology, we could develop a stable local Schrodinger
equation (LSE) method that leads to the solution of the Schrddinger equation in chemical
accuracy (within kcal/mol in absolute energy).
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FC-LSE

BF Estimated
A - S &/ H-square error IRILF— E(au) AE exact
(kcal/mol)
LiH 4 78 0.253 474 £0.004 221 -8.070 440+0.000 128 0.067 -8.070 547 3
BH 6 346 0.989 326+0.002 196  -25.283 728+0.000 149 0.146 -25.283 961
CH 7 424 1.923 754+0.004 176  -38.478 607+0.000 261 0.247 -38.479
CHs 9 352 7.255 690+0.076 744  -39.833 572+0.000 929 0.645 -39.834 6
OH 9 1264  4.888 673+0.014 862 -75.737 359+0.000 930 0.001 -75.737 36
H20 10 965 6.225 278+0.033919  -76.437 295+0.000 151 0.066 -76.437 4
C2 12 695 21.697 311+£0.159 356  -75.925 958+0.000 603 0.340 -75.926 5
CZ_HZ ) 14 821 12.541 928+0.085 263  -77.336 747+0.000 702 -0.908 -77.3353
(Best atomic sampling)
CoHz 14 821 11.631 268+0.038 600  -77.334 915+0.000 596 0.242 -77.3353
(C24F® Sampling)
H.CO 16 1098 28.508 543+0.224 189 -114.507 471+0.001 054 -0.044 -114.507 4
SEIE (HEXTHE) 0.271
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Y H-square IRILF— AE=Erc.Lse-Eexact
8 error (a.u.) (a.u)  (kcal/mol)
16x10° 28.087 992 -114.508 726 -0.001 33 -0.83
17x10° 28.728 129 -114.507 737 -0.000 34 -0.21
18x10° 28.620235 -114.506 176 0.001 22 0.77
19x10° 28.483 312 -114.508 268 -0.000 87 -0.54
20x10° 28.623 043 -114.506 444 0.000 96 0.60

iy 28.508 543 -114.507 471
+0.224 189  +0.001 054  -0.000 07 -0.044
Exact -114.507 4
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