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1 RS TIO 7h T4 g 2R

T g BP86 B3P86 B3LYP B3PW91
Re/nm 0.1671 0.1662 0.1670 0.1663

STO-3G Ela.. —894.646 —895.139 —894.553 —894.491
welecm™1 1186.35 1245.65 1232.10 1242.92
Re/nm 0.1590 0.1564 0.1571 0.1566

6-311G Ela.u. —-904.211 —904.653 -904.091 -904.010
welem ™1 1107.86 1169.69 1155.41 1164.43
Re/nm 0.1605 0.1605 0.1583 0.1608

6-3114++G Ela.u. —904.238 —904.666 —904.117 -904.022
welem ™1 1058.51 1052.21 1120.62 1044.82
Re/nm 0.1580 0.1583 0.1557 0.1585

6-311++G** Elau. —904.250 —904.678 —904.133 -904.034
welem™1 1078.08 1069.06 1146.02 1063.10
Re/nm 0.1573 0.1578 0.1555 0.1550

SVP E/a.u. -904.083 -904.507 -903.967 -903.887
welem™1 1149.19 1113.58 1194.82 1203.64
Re/nm 0.1597 0.1565 0.1574 0.1567

DGDZVP Ela.u. -904.128 -904.567 -904.008 -903.923
welecm™1 1084.83 1168.51 1150.49 1163.51
Re/nm 0.1602 0.1572 0.1581 0.1573

DGDZVP2 Efa.. —904.136 -904.575 -904.017 -903.932
welecm™1 1078.30 1157.04 1127.93 1152.27
Re/nm 0.1588 0.1598 0.1611 0.1600

SDD Ela.u. ~113.044 ~113.346 ~112.968 ~112.960
welecm—1 1105.61 1061.11 1029.35 1052.91
Re/nm 0.1633 0.1611 0.1624 0.1617

LANL2MB E/a.u. -112.084 -112.398 ~112.004 ~112.006
welecm—1 1170.02 1251.31 1164.79 1187.31

Re/nm 0.1600 0.1600 0.1578 0.16026

TZV E/a.u. —904.244 -904.673 —904.126 -904.0285
welem ™1 1065.85 1051.33 1125.67 1044.55
Re/nm 0.1587 0.1590 0.1566 0.1592

TZVP Ela.u. -904.258 -904.686 -904.141 -904.042
welem™1 1080.21 1064.57 1138.67 1057.50
Re/nm 0.1605 0.1605 0.1583 0.1633

6-311+G Ela.. —904.238 —904.666 —904.117 —902.680
welecm™1 1058.51 1052.21 1120.62 3418.96
Re/nm 0.1564 0.1536 0.1544 0.1538

6-311G** Ela.u. —904.224 —904.670 -904.107 -904.026
welem ™1 1125.64 1195.98 1179.01 1191.67
Re/nm 0.1582 0.1586 0.1559 0.1588

D95V + +(d,P)/6 — 311 + +G** E/a.u. —904.246 —904.675 —904.129 -904.031
welem ™1 1080.46 1067.71 1146.73 1062.54
Re/nm 0.1588 0.1590 0.1564 0.1592
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E N9
Tk g BP86 B3P86 B3LYP B3PW91
6-311+G/6-311++G** Ela.. -904.244 -904.672 -904.125 -904.028
welecm™1 1062.63 1056.59 1130.52 1050.17
Re/nm 0.1580 0.1583 0.1557 0.1585
6-311+G*/6-311++G** Efa.. —904.250 —904.678 —904.133 —904.034
welecm™1 1078.08 1069.06 1146.02 1063.10
# 2 EAETIN 40 710 M-S BRER S M
Jiik Re/nm DeleV ai1/mm—1 as/mm—1! az/mm~—1
BP86 0.1582 6.48 17.96 ~198.19 1057.38
SR [13] 0.1630 3.78 — —
SCik [14] 0.1568 8.05 — —
SEHGAE 0.1582[15] 6.87(12] — —
3 HEAS TIN 431 1007 BORG 1 3 %L
folalnm=2  fg/alnm~3 fy/alnm % welem™!  wexe/cm™! Be/em™!  ae/cm!
BPS86 730.16 -39896 1558663 1080.73% 5.525 0.6216  0.0040
SCHR [13] — — — 1010.0 — —
Sk [14] — — 1139.2 ~1.403 0.633 21.07
LU AE — — 1049.73111] 50520017 0.6211[25] 0.0037(11]
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Structure and potential energy function for the
ground state (X ?23))of TiN molecule*
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Abstract
Based on the group theory and the theory of atomic-molecular reaction statics, the reasonable dissociation limit for the ground
state (X2X) of TiN molecule is derived. Optimization calculation is performed using different groups of density functional method
including BP86, B3P86, B3LYP, B3PW91 with different basis sets. The results show that the BP86 method with D95SV++ (d, P) basis
set for nitrogen atom and 6-311++G™* basis set for titanium atom is the best group for calculating the geometric structure, the vibration
frequency and the dissociation energy. The potential energy curves and the relevant spectroscopic constants for the ground state of TiN
are obtained by least square fitting to the Murrell-Sorbie analytical potential function. All calculation results are in good agreement

with the experimental data.
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