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Table 1 Structure parameters and total energies ( Er) of N; and Ny in different multiplicities
Mol. Multi. Optimized structures and corresponding parameters EXPT
_ Fig. 2A: r=128.47, 6=84.0 Fig. 2B: r=118. 01, _ R
Ns ! C..('A)), Er = —164. 5403 D. ('3, , Er= —164. 6638 k=118.81
5 Fig. 2C: r=139. 28, 6=060.0 Fig. 2D: r=125.45, §=127.8
D h(J;A; ), Er= —164. 5523 Cov(*B2), Er= —164. 1256
N; 2 Fig. 2B: r=117.47, D= 4 (*[].), Er = —164. 5485 R=118.15

“from ref[19], "from ref[20]. Erin a.u, R(r) in pm, 6 in degree(°).
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Fig.1 Geometrical structure and charge population of each encounter complex

roand r- denote the bond N — N distances of N5 and N; , respectively. r is the coupling distance of N; and N5 in each structure.
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The optimized geometrical properties for encounter complexes and coupling matrix elements, activity energies,

stabilization energies, final-state density and the electron-transfer rate for the N; + N3 system

Encounter complexes T:(*B2) T:(°B) Z(*B.) P(*B:) X(*As) X" (*A2) L( 77-2 )
R/pm 270.9 271. 4 252.23 280. 4 317.65 302. 48 183. 92
ro/ pm 117.45 117.73 117. 64 117. 64 117. 56 119. 95 121.95
r-/pm 117.75 117.45 117. 64 117.65 117. 56 119.95 121.95
E./J * mol™' 90. 42 89. 89 19. 92 18. 87 66. 57
E./kJ * mol™' 89.76 89. 72 85.96 103. 60 76.42 100. 22 83. 82
Hi¢/J * mol ™' 57.92 58. 44 117.93 129. 47 81.77
107 "p(E) /T 4. 568 4. 582 3.957 4. 890 6.276
10" ke/mol ™"+ L+ 57! 1.019 1. 040 9.256 11. 639 6.310

Notes: The L-type is energetically the highest, while the X-type is the next. X-type is also optimized using the same basis 6-311G as for L-type. For

comparison, X~ is cited.
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Four optimized stable structures of N3
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Six coupling figures
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Study on the Electron Transfer of N5 + Ns System by the Golden-rule*

Ai Hong-Qi' Bu Yu-Xiang'?
(" Department of Chemistry, Qufu Normal University, Qufu  273165;
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Abstract  On the basis of the N3 and N3 molecular geometries optimized at the B3P86/6-311 + G ™ level, six
different coupling mechanism have been determined for the Ns; + N, electron transfer system in the ground state, the
corresponding geometrical properties, activation energy, stabilization energy, the coupling matrix elements and the
density of the electronic state also have been predicted for the various coupling encounter complexes, the electron
transfer rates have been calculated by using the Golden-rule scheme, the effect of the coupling pathways on the

electron transfer rate has been discussed.

Keywords: N3;/N; system, Density functional calculations,  Golden-rule, = Coupling matrix element,

Electron transfer rate
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