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Table 1 Parametersfor Optical L imiting Effectsof M oW ) -Cu(Ag) -S Cluster Canpounds

limiting saturation concentration?
cluster
threshold fluences ref.
compounds
(1/am?) (1/am? (mol- dm- 3)
(nBuaN ) 3[M 0A gB rCl3S4] Q6 Q3 5 6x 10" 4 [9]
(nBudN) 3[M 0A gB risS4] as a3 14x 10" 4 [10]
(nBudN) 3[W CusB ras] 16 Q7 5 7x 10" 4 [10]
(nBudN) 3[WA gB rsSs] a8 a5 19x 10" 4 [11]
(EtaN ) 4[CueVl 02860 B r214] 20 85 - [4]
(nBudN) 2[M 00 S«CusB rCl2] 10 10 3 5x 10" * [11]
3in CH3CN
( 1 1 ) 1
2
[13] Z_ [14,15]
z- 1 M
S A ’
D2 , , li
(2) Z ( z=0 ,1:i(0)= 10) (z )
, D1 D2 T (2) z (T (2)
) li(z) z , T(2) 1i(2)
2.1 : A ( ,Open A perture Configuration) Z-
, D2 0= 0o+ oel, 0o , 02
, : T (2) T(2)= (
1.0) , 3 a) M 00 S:Cus (A sPhs) s )
T(2) 3 b) W 2SeA g4 (A sPhs) 4 ,T(@2) ®
T2)= = o I In[ 1+ o&li(z)lﬂ]é “dT (1)
%01 (Z) (1- € ) o 0o

, 00 1i1(2)
0% 3 ,
0 5x 100 “(mw ") 2 8x 10 *(mw %)

(1 L

M 00 S:Cuz (A sPhz)s W 2SA g4(A sPhas) 4
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Fig 3 Z-scan data @ 4 0x 10 *“mol- dm” ®of M 00 SeCus (A sPhs) s in CH2Clz at 532 nm w ith 10 being 2 2x
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able onlinear Optical Parametersof M o -Cu(Ag)- uster Canpounds
Table 2 Nonl Optical P ter s of M oW ) -Cu(Ag) -SCluster C d
o n2 X@ N
cluster compounds ref.
(mw - 1) (mWw - Y (esu) (mol-_dn-” %)
butterfly-shaped
[W O SzCuz(PPhsa) 4] <10 2 8x 10 18 2x 10" 3 2x 10 4 [16]
[M 00 SsCu2 (PPhs) 3] 2 6x 100 1 5x 10" Y7 12x 10 7 4x 107 S [21]
[M 00 SsCuz (py) 2(PPhs) 2] 15x 10 1 <10 ® 4 1x 10 B3 % 0x 10 4 [17]
[M 00 SsCuz (A sPha) 3] 5 0x 10 2 <10 2x 10 8 2 ox 10 4 [17]
M 0SA gz2(PPhs) 3 2 5x 107 10 - 55x10 8 16x 10 1 & ox 10 * [18]
f-open cub li
Iaﬂtzﬂ))s (%I& k&Br)a (2
[%1 16x 10 - 23x10 % 5 4x 10 10 3 9x 10 3 [6]
l%é)tJN)a[WOSs(CuBr)a(uz-B n] 6&o0x10 11x 1076 2 6x 10 10 9 1x 10 4 [19]
(EtaN) 3[WOSs(Cul) 3(p2-1) ] 10x 10 10 - 13x 10V 33x10 U 2x 10 4 [17]
nest-shaped
(n-BuaN ) 2[M 00 S3(CuN SC) 3] 11x 10 - 23x10 % 53x 10 10 8 1x 10 3 [20]
[M 00 SsCusl(py) 5] 6 5x 107 10 -30x10Y 7 5x 100 1 ox 10" 4 [17]
[W O SsCusl (py) 5] 35x 10 10 32x 10 V7 7 9x 10 1 1 7x 10 4 [17]
double nest-shgped
(EtaN) 4[M 020 2SeCusls] 4x 107 10 - 6x 100 V7 16x 107 0 % 107 3 [17]
cuban cage-shgped
[M 00 SsCusl (PPhs) 3] 15x 10 1 - - - [17]
[M 00 SsCuz(PPh3) S:P(OBu)2]  5x 10" ¥© <10 2% 10" 1 1 0x 10 * [18]
M 0S4CuA g(PPhs) sH 20 8x 10" 10 3 0x 10" %6 4 5x 107 10 a 5x 10" 4 [18]
hexagonal prisn-shaped
[W 2SeA g4 (A sPh3) 4] 7 8x 10" ° 5 9x 10 V7 17x 10 3 3x 10 4 [21]
tw enty-nuclear cage-shaped
(nBuaN ) 4[M 08Cu120 8Sp4] 2 3x 10 ° - 35x10 % 8 2x 10" 1° 8 0x 10 * [22]
%in CHCN,” in CHCl2
X0 X
Y (4) :
8 2.2 2
3 [ a_ 9x 10°@noc” >, ,CN0 >
X9 |= |[YN F*= 4/ C a0+ (ggr?) (4)
N F* , 6 ;W By
ImX®, X® ,
, ReX?, X0 X
2 (nBudN)2[M0o0Ss(CUNSC)s] (nBudN)a[M 0sCurOsSu] X

(degenerate four-w avemixing technique)

(532 nm)
3

X

(esu)

CS

Xe 16 8x 10 ®

(26271 pPpA -PTS 5 8x 10 °, PDA -4BCM U
18x 10 ,PA 5 0x 10 °,GaAs4 8x 10 ™, Ge 4x 10
Z_

1 8x 10 2 esu

- a)



- 231

3 MoW)-Cu(Ag)-S
: : ; b) , , ;
c) ; d) ;e)
, , ;1) , :
uz=-X uz2-X X
1)
: : ; 2)
; 3)
/X /X /X
O S—~Cu 0] S——Cu 0 S—Cll e S
/ /
Su | S/ ‘ S g \\M/ ] s \\M/_] S
X-—Cu—X Xi— u|— X X-—Cu X—‘— ul x
/—CU/ /—C“/ S/—Cu S/—Cu/
No AN AN AN
X X X X
(2> (b) ) @)
Ly X
0 Cu—X /
\\Mé—s/ Es 3 M
M\ | X |/S
X—l— u /l Cu—/S S M
/—Cu I/ ‘ Cu { X M'——l
AT SVREEEN
Xx—Ci—s~ O M3 g
(e) )

6
Fig 6 Presentative skeleton structure of the cluster compounds a) cuban cage-shaped, M =M o,W ;M '=

Cu,Ag, X= PPhs, CI,Br, |, b)half-open cubane-like, X= CI,Br, I; c)nest-shgped, X= CI,Br, |,
NCS, py; d) butterfly-shaped, M =M o,W ; X= PPhs; €)double nest shaped, X=Br, |; f)hexagonal

prisn-shaped, M =M o,W; E= S,0;M '= Cu,A g, X= py,A sPhs, PPhs
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OPTICAL NONL INEARITY OFM oW )-Cu(Ag)-SCL USTER
COM POUND S

L ong D eliang Shi Shu Hou Hongw ei T a0 Rongda Xin Xinquan
(State K gy L aboratory o Coordination Chenistry, Coordination Chemistry Institute, N anjing U niversity, N anjing 210093)

The third-order nonlinear optical properties including optical Imiting, nonlinear ab-
rption and nonlinear refraction (self-focusing and self-defocusing) of Mo W )-Cu (A g)-S
cluster compounds are summarized The Z-scan technigue for optical measurementsand the

correlation betw een nonlinear optical properties and structure types are also discussed
K eywords optical nonlinearity  optical Imithg M oW )-Cu(Ag)-S
cluster canpound Z-gan



