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Abstract: The Cr' , Nd** : ZnW 04( Cr, Nd: ZW) single crystals to size of 125mmXx 50mm have

been grown by CZ method in our laboratory. The optical and thermomechanical properties such as the ab-

sorption section, emission section, life of excitation state, laser action, are experimentally invest igated. The

results show that the Cr, Nd: ZW laser can operate at 950nm with 1. 62mJ/pulse output energy and

0.79% slope efficiency obtained at room temperature.
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WELSS 4300 , Cr,Nd: ZW

700 C, 50 C,
s Py qa:
a= (AL/L)* At* k+ 5.4%x 10
, L (mm), AL LAt 50C, k 400,
5.4x 107’

a  Q=9.40x10"% C:b = 9.46x10"% C:c a= 8.26x10"% C
Table 1 Properties of Cr, %W crystals

formula Cr* , Nd3* Mm

cell parameters a= 0.46826nm, b= 0. 57073nm, c= 0. 49198m
B= 90.5%8z= 2
space goup P2/ G-C,(13)
melting point T=1220C
density d= 7. 83g/ cm®
optical direction P= 954 ( A= 546. 1nm) Fig.2  The link microstructure model of
2 V= 39.68( A= 690. 7nm) ZW crystal projected on ( 100).
thermal ex pansion a,=9.40% 1079/ C Here the rings are oxygen, the

. black speckles are tungsten and
a,=9.46x 10- 9 C .

the small shaded speckles are zinc
a=8.26x 107/ C

fractive indices 6
refractive indices nf,: 4.46378+ _}\2% if§;5101067 1. 96006 10- 1072 a, c B
9. 67393x 10° =90. a, b

nl= 44873+ —
- 3.99071x 10°

1.04921x 107 , 256848 10°
N-5.672x 10°7 N+ 6.80679% 107

+ 2.27804x 107 1072

B

nl2= 5.02134+

A= 9800A,n,= 2.279%4, n, = 2. 1481, n = 2.1313

YA\ ,
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Fig. 3 Absorption spectrum ( K |l ’ T= 5. 6Us
[001], E Il b) and emission ) CI", Nd: ZW 694 nm
spectr:m of (t:r, Nd: ZW at Ooa= 3.60% 10” 190m2’ 738nm ’
room temperature
676nm  647nm 1.3 1.5 ,

Table2 Laser properties of G- doped and codoped zinc tungstate crystals

Cr: ZnWO, 10 Cr, Mn: ZnWO,! Cr, Nd:ZnWO '
concentration of ‘
e 0.0103 0.0144 0. 0206
Cr’* ions mol/ %
wt% 0. 005 0. 007 0.010
no/ em® 3.13x 10" 4.38x% 10" 6.26x 108
distrbution coefficiency k 1.17 1 1
emissbn wavelength A( nm) 924 970 945
wide emission peakA A nm) 874- 984 870~ 1100 885~ 1050
alsorption cross 1.4x 10- 18(4T)) 2.52% 1071 4.19% 10719
. - x 10™ x 10”
section( *T,) 0,( cm?) ! ’ '
luminescence emission
. ) 1.81x 10°2° 4.92x 10" " 2.31x 107"
section O,( cm?)
fluorescence life T(Hs) 3.0 8.0 5.6
efficiency (E,= 0.076
0.31 0.67
225m]) 1,(%) ( Ew= 525m])
sbp efficiency Ny( %) — 0.51 0.79
threshold
FERO prmp 525 75 81
energy P(m])
output energy Eq(m]) 0. 40 1.34 1.62
damage threshold( W) < 1.2x 108 > 1.2x 108 > 1.2x 108
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