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FEEHE Development of electron correlation theory with localized orbitals
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Table 1. Energies (in kcal mol™") of stationary points of the reactions, M* (M = Sc, Ni, Cu ) + NH;.

Sc" (D) Sc*('D) Ni* (D) cu' ('s)
MC-QDPT MC-QDPT Exp.* MC-QDPT  Exp.? MRMP  Exp.
MNH; " -42.6 -37.2 -537  -512 -46.4  -49.0
TS, 6.8 -12.4 ' -15 242
HMNH," 1.1 -40.5 22.7 55.9
MNH,"+H 16.3 9.5 23.1 46.4 52.6 55.7 60.0
MH"+NH, 48.8 42.0 54.4 67.2 68.5 82.7 86.0
TS, 38.4 -23.7 68.8
MNH"+H, 29.0 -22.7 -22.8 42.0 83.6

*J. Phys. Chem., 94, 208(1990); 95, 3084(1991).
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Table 2. Vertical n-n* excitation energies (in eV) of benzene.

Errors relative to MRMP are given in parentheses.

i , . State BOP-MRMP B3LYP-MRMP SCF-MRMP MRMP Exp.b
;I:;’Z(iiicififl\ilfﬁigi?; By~ 4.74(-0.03) 4.74(-0.03) 4.73(-0.04) 477 4.90
I T BHE T L e B DB Bi"  6.08(-0.23) 6.09(-0.22) 6.14(-0.17) 631 620
LRSIk, EE. 2 ETAT ‘Bt 6.77(-0.26) 6.79 (-0.24) 6.86 (-0.17) 7.03 6.94

"By 7.86(-0.02) 7.87(-0.01) 7.83(-0.05) 7.88 7.80
DEHEN S L#EEE R, REE KELE
B IR AR AR A T4 T T B~ 3.97(0.00) 3.96(-0.01) 3.92(-0.05) 3.97 3.95
W02 DT ERERE N, D EOE B~ 4.55(-0.03) 4.55(-0.03) 4.54(-0.04) 4.58 4.76
M 5. MRMP(CASCDHE A 7210 T % B,,t  5.41(-0.30) 5.42(-0.29) 5.46(-0.25) 571 5.60
CEH T TR A E 1 R D A T & By 7.11(-0.01) 7.11(-0.01) 7.07 (-0.05) 7.12 6.83
WTEL, AN FETHHEEZSN MAD 011 0.11 0.10

2o ®J. Chem. Phys., 94, 7700 (1991) for 'B,,", 'B1,", and 'E,," states;

J. Chem. Phys., 73, 5976 (1980) for 'E,~ state;
J. Chem. Phys., 51, 2866 (1969) for >By,", *E,", and *B,," states;
Chem. Phys. Lett., 3, 399 (1969) for °E,, state.
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Fig. 2. Occupied orbitals and virtual orbitals.

Table 3. The correlation energies by the localized MP2 method (basis 6-31G).

FEEE TRES D, TOE, cistetinal 57 167 245 -1.920032 32(19.0%) -1.883751(98.1%)

10~20%® virtual BGEZH NS gansretinal 57 167 245 -1.917199 32(19.0%) -1.883106(98.2%)
2 CETARE D 9 98%

EITETHEO W9 BRERM  ene 108 324 472 -3.589880 33(10.1%) -3.519179(98.0%)
H 0. EFEK ML taxol T
canonical ZRBED 100D 1 LLF

L. EBIHRE < BTAY  indinavic 120 334 499 -4.194326 34(10.1%) -4.120254(98.2%)

B -carotene 108 324 472 -3.591161 33(10.1%) -3.517857(98.0%)

BZRDIAD I ENTE S, taxol 164 434 660 -6.009032 33(7.7%) -5.876555(97.8%)

Occ.: Number of occupied orbitals; Virt.: Number of virtual orbitals; K:
Number of basis functions; Dom.: Number of domain orbitals per occupied

orbital; E,: The second order correlation energy of MP2.
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