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Hectronic Sates and Spectroscopic Properties of RuHz and RuN;
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Surface, Institute of Physical Chemistry, Xiamen University, Xiamen 361005)

Abstract Using DFT method at B3L YP/ 6-311G " level , the possble electronic statesof RuH, and RuN; have
been calculated , including the chemical adsrption and physcal adsorption. For the RuH, cluster , eectronic
states®B, and Z ~ correspond to the physical adsorption. The RuN- calculation results were als compared with
the experimenta values on ruthenium sngle crystd surfaces. It isfound that the sngle states and the triplet
states are in good agreement with the experimental values. For the C., sSymmetry , the calculated frequency of
the quintuple state Z ™ is dightly lower than the experimenta vaue. For the C,, symmetry , the frequencies of
the quintuple states are much lower than the experiment value and the B, and °A; states are unstable.
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Table 1 Parametersof the optimized geometry for RuH;
Symm  Term Hectronic Sate E/a.u. Ru- H' U H-H U HRuH/ (® VvV (H- H)/cm™?!
Cx A, aZb3blal 0.0329 1.565 2.211 89.887 2171.5, 2093.9
ﬁ\z a . albzazalblal; B . a1b2b1a1 0.0000 1.574 1.910 74.729 2121. 3, 2045.2
B, o : baybiaaar; B baama 0.0012 1.584 2.380 97.467 2087.9, 2009. 3
Aq a : athoaybiazay; B aibaghy 0.0094 1.581 1.727 66.231 2103.7, 2047.9
B, o athpaybiazay; B atbiacay 0.0469 1.897 0.784 23.853 3779.0, 1056.9
Ceov S- a 50D ; B T 0.0343 3.111 0.746 4369.2
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Fig.1 Pattern of isosurfacesfor the dectron cloud of molecular orbits
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Table 2 Parameters of the optimized geometry C..,for RuN, with end-model
Term Hectronic State E/ a. u. Ru- N/ U N-NTU v (N-N)/ecm™ !
I dfihie? 0.0563 1.924 1.113 2267.8
A oo ; BT 0.0000 1.909 1.120 2209.6
3 oo ; B :To 0.0123 1.920 1.114 2254.6
5| o 0o ;B iTot 0. 0955 2.004 1.130 1941.8
r dihe?, , ,
dm’™ d 3.2.2 : : T,
0 , e d? , d,, dy
5 o LUMO T, d o’ 3
. : AL ( Eo = - 203.3393 hartree) ,
, O o FAY 8 3
’ 9 , y
; n . By A
., RuN, 5 o : *B2 b,
, . 2 , , *B,
' °A B



142 17
3 RuN; Cav
Table 3 Parametersof the optimized geometry C,,for RuN, with sde-mode
Term Hectronic Sate Ela. u. Ru- N/ U N- N/ U NRuN/ (°) V(N- N)/cm?
Ay asb3bial 0.0525 2.180 1.135 30.090 2071.8
Ay a: athoayaghy; B byaghy 0. 0000 2.150 1.140 30.851 2025.5
B, o : baybyaay; B byaay 0.0018 2.147 1.145 30. 920 2013.3
Ao O : aghyaybia; B : bobay 0.0034 2.190 1.130 30.140 2055.7
B2,°A; unstable
A, a : aybybyanaphy; P ah; 0.0881 2.221 1.191 31.100 1695.9
B, o apbibaaas; B by 0.0954 2.100 1.249 34.570 1546.1
B a: abibosaa; B by 0.0937 2.040 1.269 36.190 1445.2
dy, dy, , , , RuN>
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