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Table 1.   Fitted parameters for various models

No. of   Compounds     De                 re     E (C(H)      De’        ’         re’        De”        ”        re”

Morse     Present in  (kJ/mol)  (Å-1)   (Å)     (kJ/mol)  (kJ/mol)   (Å-1)     (Å)    (kJ/mol)   (Å-1)     (Å)       (2  x 106
 Fns.            Fit

   1             1 – 7       527.27   6.889   1.3713   429.46                                                                                  18.5
   1      1, 2, 8 – 12    525.29   7.231   1.3795   425.35                                                                                    1.20
   1            1 – 12      525.40   7.430   1.3803   425.60                                                                                  24.2
   2            1 – 12      521.08   5.617   1.3659   435.00   525.24   8.920   1.3862                                            3.20

   3            1 – 12      518.04   4.532   1.3699   432.45   509.69   6.215   1.3790   506.44   9.327   1.3965    2.15

   3            1 – 16      530.83   5.052   1.3549   431.47   498.45   6.448   1.3922   490.49   4.102   1.3642    2.88

Table 2. 'Exact'  (B3-LYP/6-311G**) and model calculated vibrationless atomization energies 

                of polyacenes with the final 'Three Morse Function' model. Only the first sixteen

                compounds were present in the fitting set.

Compound                                         E total                 De                  De calc.          (De)

                                                           (a.u.)             (kJ/mol)           (kJ/mol)            (kJ/mol)

Benzene                                       -232.30855            5670                  5671                  +1

Naphthalene                               -385.98493             8947                 8952                  +5
Anthracene                                 -539.65518           12208               12201                   -7
Tetracene                                    -693.32294           15462               15453                   -9
Pentacene                                    -846.98951           18713               18708                   -5
Hexacene                                   -1000.65548           21963               21969                  +6
Heptacene                                  -1154.32112           25212               25232                +20
Phenanthrene                             -539.66319           12229               12228                   -1
Chrysene                                     -693.33905           15504               15504                    0
Picene                                          -847.01575           18782               18779                   -3
Fulminene                                  -1000.69207           22059               22058                   -1
[7]Phenacene                             -1154.36858           25336               25335                   -1
Triphenylene                               -693.33804           15502               15508                  +6
Pyrene                                                              -615.91048           13634               13629                   -5
Perylene                                                         -769.57552           16881               16871                  -10
Coronene                                                       -922.09312           19753               19765                 +12

----------------------------------------------------------------------------------------------------------
Benz[a]anthracene                     -693.33592           15496               15484                  -12
Benzo[c]phenanthrene               -693.32951           15479               15489                 +10

Benzo[e]pyrene                           -769.58673           16911               16905                   -6

Benzo[g,h,i]perylene                  -845.83678            18324              18318                    -6
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