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Effect of CuO, CuCl on Properties of P,0s-Zn0-Na, O Glasses
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Abstract Edge-cladding is a key factor in improving saturated small signal gain coefficient of large laser glass. Two
kinds of compound, CuO and CuCl, are used as the original materials of Cu’". The effects of Cu’t doping content
and different original material on glass forming-regions, crystallization stability, physical and chemical properties
and absorption coefficient of P, Q;-Zn(-Na, O glasses are studied. The results reveal that both CuCl and CuO can

enlarge the glass forming-regions and improve the crystallization stability. The absorption coefficient is improved
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greatly with the content rise of Cu’", it reaches 59,46 cm

almost a maximal value.

—1

at 1053 nm with CuCl mole percent of 6%, and is
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A JER R 43 7 4, A P, O, , Hy BO, ,NaH, PO, ,
Na,CO, , Al(H,PO,), , Zn(H,PO,), , CuCl, CuO Hj
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Table 1 Compositions (mole percent, %) of
P, Os-Zn0O-Na, O glasses

Sample P,0; Al O; B;O; CuCl CuO Na,O ZnO

PZN1 60 20 20
PZN2 60 2 20 18
PZN3 60 5 20 15
PZN4 60 2 20 18
PZN5 60 5 20 15
SP1 60 5 2 17 16
SP2 60 5 2 2 17 14
SP3 60 5 2 4 17 12
SP4 60 5 2 6 17 10
SP5 60 5 2 8 17 8
SP6 60 S 2 2 17 14
SP7 60 5 2 4 17 12
SP8 60 5 2 6 17 10
SP9 60 5 2 8 17 8
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Fig.1 Glass-forming regions of P, Q;-Zn0-Na, O-CuO(CuCl) system
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Table 2 T,, T, T, and AT of sample PZN1~ PZN5
’ P B2 {7405 EE Cu B2 E AL

Sample T, /C T./C T /C AT/C Fig. 2 Dependence of n; on Cu content

PZN1 277.5 449.3 476. 4 171.8

PZN2 270. 2 497.7 525.5 227.5
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Table 3 Absorption coefficient of sample SP2 ~SP9

Sample SP2 SP3 SP4 SP5 SP6 SP7 SPS§ SP9
% 2CuCl 4 CuCl 6 CuCl 8 CuCl 2 CuO 4 CuO 6 CuO 8 CuO
,E?/Cm71 14.75 36. 64 56.11 56.12 19. 62 58. 68 59. 46 59. 47
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ZREE /RSP HOR T 600 W, BB AF B9 MR e R B A
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4 % 1w
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T B ARBES G5R KW

1) CuCl 1 CuO EFREHE K P,05-ZnO-Na, O B
T BT DK, 52 AT s AR E 1, B CuO B A
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6] A9 5 LA T 200 4 i R0 40 4k BB 52 i g B R TRl , T
DIASRBRROR R S 3 YL Ese. 3) BEM
AR B Cu®* 45 2 ¥k B B4 18 n 77 B B 36 K, 24
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