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Abstract  The structures of the Au (I) complexes were fully optimized by using the MP2 method for the ground
states and the CIS method for the excited states. In the ground states, it is clear that the molecule distances show a
tendency of shortening towards middle; the modification effect of Au (I) weakens the bonding inside the ligand; with the
lengthening of molecules, the bonding between the metal and ligand is weakened. In the excited states, the bonding
effect between metal and ligand is weakened because of the electron transitions, which becomes clear with the
lengthening of molecules. The results showed that the fluorescences of the Au(l) complexes have an inimitable nature,

and the —AuPH, has more ionic nature than —H.
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Table 1 The geometries (I/nm) of HsPAU(C= C),AuPH;(n=1 6) in ground and excited states
A A" ‘A A A A" A A A A A A
n=1 n=2 n=3 n=4 n=5 n=6
P—Au 0.23415 0.23702 0.23370 0.23747 0.23375 0.23799 0.23383 0.23832 0.23386 0.23848 0.23391 0.23858
Au—C 0.19928 0.20161 0.19894 0.20196 0.19918 0.20246 0.19919 0.20270 0.19923 0.20289 0.19926 0.20303
c=C 0.12722 0.13526  0.12657 0.12862 0.12662 0.12562 0.12667 0.12398 0.12668 0.12305 0.12669 0.12251
c—C' 0.13898 0.13209 0.13835 0.13286 0.13814 0.13430 0.13803 0.13544 0.13797 0.13625
c= C" 0.12612 0.12762 0.12615 0.12606 0.12622 0.12447 0.12626 0.12323
c—C" 0.13756 0.13180 0.13734 0.13249 0.13721 0.13357
c= C” 0.12621 0.12606 0.12632 0.12524
c—C” 0.13711 0.13221
2 H(C= C),H(n=1 6) (I/nm)
Table 2 The geometries (I/nm) of H{C= C),H(n=1 6) in ground and excited states
A *By A °B, ‘A By A *By A °B, A °B,
n=1 n=2 n=3 n=4 n=5 n=6

c=C 0.12233 0.13276  0.12290 0.12604 0.12313 0.12259 0.12321 0.12102 0.12323 0.12011 0.12325 0.11965
c—C' 0.13882 0.13088 0.13814 0.13209 0.13793 0.13339  0.13783 0.13510 0.13779 0.13593
c=C" 0.12358 0.12681 0.12389 0.12526  0.12401 0.12318 0.12407 0.12181
c—C" 0.13728 0.13012 0.13699 0.13164 0.13687 0.13291
c= C” 0.12423 0.12534  0.12438 0.12441

c_c"

0.13665 0.13123
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Table 3 The lowest-energy phosphorescences of H;PAu(C= C),AuPH;and H(C= C)H(n=1 10)

n 1 2 3 4 5 6 7 8 9 10
HPAU(C= C),Au(PH,)
AMnm 4705 5796  660.7 7133 7456 7638 7715 7769  777.0 7770
n 1 2 3 4 5 6 7 8 9 10
H(C= C)H
AMnm 4195 5120 5997 6631 7047 7301 7551 7743 7757 7765
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4 H;PAu(C= C),AuPH4n=1 6)
Table 4 The fluorescences, oscillator strengths and corresponding excited states of H;PAu(C= C),AuPH;(n=1 6)

Anm fa.u) Alnm f(a.u.) Anm f(a.u.) Anm fa.u) Alnm f(a.u.) Alnm fa.u.)

Trasition
n=1 n=2 n=3 n=4 n=5 n=6

212.0 1.2201 2264 1.7223 2250 29717 2253  4.7067 2273  6.9867 231.3  9.3555

Excited state 7 5 7 7 8 10
f: oscillator strengths

5 H(C= C),H(n=1 6)
Table 5 The fluorescences, oscillator strengths and corresponding excited states of H{C= C),H(n=1 6)

Trasition Anm f(a.u.) Anm f(a.u.) Anm  fau.) Anm - fau.) Anm fa.u.) Anm fa.u)
n=1 n=2 n=3 n=4 n=5 n=6
1059  1.5970 1279 3.7164 148.38 5.6228 166.9 7.2874 1835  8.7496 197.93 10.0623
Excited state 6 7 10 10 10 11
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