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BN Gy, ARIBIRE T N BARGEN BT =
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B JE T )\ IR 4 4k 20, B AR R I AR
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023601-5



)32 % 4R Acta Phys. Sin. Vol. 62, No. 2 (2013) 023601

W, Ni,

W, Nig

W, Nij

W, Ni,

W, Ni,

W, Ni,

W, Ni,

W6, W7 JR 2 [ i $2 32 45 30), 257.291 cm ™! 4b
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$h 282.493 em ! Ab, EAE M 65.339 A*-amu~!, i
PR EE M 0.002, TR X NN W [m] 440 1
WF IR R 21, #i 2 7 2R A AR 58 R AR 1 WA A
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A AMU™ L, fm3RH N 0.75, #RE1E A Nil, Ni2 1
T N FEIEIRSN, k3N 77 ARG X FRIE.

H % WoNiy BI040 6k B A AR
T f ) B WS AT T 226.919 em ! Ak, IE{E N
3.392km-mol !, #RFNHEA W2, W3, W4, W5, W7 Ji
T2 [0 FF R R A1 By, R0 A7 T 9% 4 108.319 cm !
Ak, W8y 2.999 km-mol !, #REIHE AN W5 (K571
PRzh, WiR A 0.487, JR3h H A KRR F R0 IE
PLF 9% %0 153.045 em~! Ak, 4B A 2.550 km-mol !,
PR T JE T B W IR 7 2 8] 5 31 e 45 4R
3, R N 0.75, 5L AMRARIL B 153.379 cm ™!
WA — A 55, I {H N 1.163 km-mol~!, M g i
HE B, X AR B U R AR T IR R A R
A R TR AT U ) R BRE v T e R U U A /N AL
F 3 H0ON 114.646 cm ™!, 52 F 4 0.019 km-mol !,
i 4k L A 075, IRENBE XA EA W R T
th 82 IR 30, WA BAG X RE f 8
W — A om0 S 59 g, o o 0 A T Uk 8K
N 226.919 cm~! &b, UE{H K 314.751 A*-amu~!, 1R
Iz L h 0.276, 4k 315 XN IR Bk B0, R AR
XFRRPE, UL T B 108.319 cm™! &b, U4
84 123.692 A*amu~!, {4 Ltk N 0.487, ¥ 3h
By WS I B8 42 48 30, HR 3h B A 0 B 0%
{8 & /NE L T 3 3 153.045 ecm™! &b, 1§ {E A
0.052 A*amu~!, f#i tb M 0.75, IR XN BE A
Ji 18] ) B8 PR 4R 20 SR 4 R 30, IR 30 A B A R
FR1E.

X % W,Niy, (n+m = 8) IR
B AT, AT E

MIRB SN PRENIR EEL AR TE 0—350
em ™~ YE I, BB ECN 5 AR M R A H AR 4G
ey ) B AR U g ] R T 41 7% WaNig ELAEI A1, 21 4h
e A B AE S 421.971 e~ &b, FHA B &
SR, A E AR S BRI, H R R 8 T
PUAS W T 1 N B4R AT Nil Ji 1 3R $E 3R 30, 3t
fbu iR B A% 30 S % S -2 18] 1) BRE 42 S A 4R 3R 31,
X EVR A VYA W BT 2 A 1D DY T 4 485 ) 1 Y
B 21 110 45 0 TR WA 06 1 Y6 3 R AE, A5 457 SIZ 50 80 0IE.

% W3Nis 1 W7 Niy (2L 4061 B 4 HoAth 7% 1)
T 2R T A, X T B R IR, FEAR A R sk o SAE
AR RE R, XA R H UL T 25 5 A Ak i A i 4
AN 5. % WsNiy DRI 25  BA B s i
PER) Cs, R BE, 1R 2 WEAE RN BT P A2 AH T 1
BRERAA, AR LR, A0 (AR .

MEAS BIFEER U, AR KA L F-#% BT W
JiR - 2 8] AR i 4R 2, A0 2R B /ME T B N 1)
REAENREN, XA W R T2 (B 2= 5 0 )15 5k
BUR, PRSI A4 22 11 A AR B 15 1 AR AR AR ALK,
o B AR B .

MR Bl 1 W AE Sk B 404N O 5 B —
W% o A £ 0—S5 km-mol ', 11 [ #% W,Nig A1 [ #%
W4Niy [ 55 58 06 73 33K 3 7 342.190 km-mol ~!
315.97 km-mol ! (JE /0 HIHL T 344.647 cm~! Ab A
421.971 em™! &by, FAR G B KK S8 T H % 45
R R L 25 23 AT, g AR AR R 1 2RI AR A, AT
FEALA G v R Tt v T AR A, B2 i
Hh % [ 7% (1) DR A R AR A —, ER AR A
350 A*amu~! LLF, 1 [ #% W, Nig [ 5% 3% U {2 1k
F| 7 2703.550 A*amu~!, H A7 E R AE K
344.647 ecm~! Ab, U I &b (1) R B 45 AL 2
AT BB EE, T H AR AR A AR AR K

4 % %

1. B1#% W,Ni,, (n+m = 8) # HA W, Hrp
% WsNis AR ER 5 K, HIi%E WeNiy M1 FE i/ )
2K B FIME (o) B W 550 n 35 0T 3 oK
Bk A% W3Nis 48, ‘& W 75 JE 2 1% 6 22 30 58,
B WAL, WAk 2 m) R AN B W
JiR 0 2 ARG a3, Hi%E WeNiy X407 1) % [r)
S P ) 9 55

2. PRBNANH T E A 7E 0—350 cm~! JE A,
T 1% WaNig R 5 25 MR s A U R ik 1, 20
A TS AR 2 RETEA R 421.971 cm™! Ab#A B
‘2R IE; [RE W3Nis 1 WoNip B AL A 5K &1 1)
B3 A H %K, HAL A B 2 5 2%, B X
FRYEN G5, IR WsNis 2 Ab iR 8 2 I S 4k
MG A — AR R IR B, W52 8] () 4
PRBN BT Ak B AA = T Ni R R RR R IR 3.
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Abstract
The possible equilibrium geometries of W,Ni,, (n+m = 8) clusters are optimized by using the density functional theory at the
B3LYP/LANL2DZ level. For the ground state structures, the dipole moment, polarizability and vibrational spectrum are analyzed.
The calculated results show that each of all the clusters of W,Ni,, (n+m = 8) has a polarity, and W-rich clusters which have a strong
nonlinear optical effect each and are easy to be polarized by external electromagnetic field, that vibrational frequencies are mainly
distributed in a 0—350 cm~! range, but the cluster of W4Niy, due to the particularity of vibration mode, has a obviously strong peak

1

on IR spectrum and also on Raman spectrum, each at a frequency of 421.971 cm ™', and that the WsNi; cluster, with high symmetry of

C;, point group, presents a resonance phenomenon on IR spectrum.
Keywords: W,Ni,, (n+m = 8) clusters, polarity, spectrum properties, density functional theory
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