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Abstract: The main properties of high-power Nd ¢ laser glass in China and abroad and its development
situations were compared. Then, the physical properties of large aperture N41 Nd : glass developed
by Shanghai Institute of Optics and Fine Mechanics of the Chinese Academy of Sciences(SIOM) were
analyzed and its gain characteristics in a segment amplification system with an aperture of 400 nm was

investigated. An optimized technological scheme was used to measure the small-signal net-gain param-
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eters of N41 glass and N31—42 glass and the gain homogeneity of large aperture glass under the same
condition. The results indicate that the several key parameters of N41 glass are better than that of the
N31 glass. Under the same pumping condition, the average small-signal net-gain parameters for N41
glass and N31 glass are 5.3% and 5. 16% , respectively, much better than the online experimental re-
sult of N31—35 glass used in Shenguang-Ill. Moreover, the gain homogeneity of N41 glass with an
aperture of 385 mm is 1. 085 : 1, and its cladding glass meets the requirement of Shenguang-Ill. It
concludes that the gain characteristics of the N41 glass have been improved greatly as compared with
that of the N31 glass. When the amplifier structure is optimized, the N41 glass can be used in the
Shenguang system in the future.
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Tab. 2 Properties comparison of 4 X2 configuration slab
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Fig. 1 Basic structure of 4X2 configuration slab amplifier
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Tab. 3 Experimental parameters for testing gain

properties of N41 Nd : glass
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Fig. 2 Schematic diagram of light path in gain property measurement
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Tab. 4 Parameters of Nd glass testing slabs
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Tab.5 Test results of small signal net gain coefficient

28 N41  N31  N31GHE-1D
Nd* 45244k B/ (10% em *) 4,11 4.14 3.45
F ik L AL 31 31 21.5
IME SRS/ em™ 5.3 5.16 4.53
I 25 WFE L 14.7 14.9 10

FIH CCD AHMLINR T N4 3k 55 (4 4 35 35
AP IR 142 385 mm X 385 mm, il it £ K IR
SR LUAR BURL A 2% A 388 25 o0 A . DA IR AR &k 1
ST /ME S W 55 RBGAF 5. 2500 /cm, R
YR 93 0o A 9 Bk R BRI 4R 4 4% 3 A
MRS SEEO N RIS a5 A M 1,085 ¢+ 1
(e KA/ FHED 1 3 Ca) fir s, & 3(b) iR
i NIF B35 /M55 16 25 R A0 5. 1% /cm B}

Cocﬂ‘.("/o-cm"]

5.6
5.4
52
3
£
iﬂ 4.8
4.6
4.4
4.2
-15-10 -5 0 5 10 15
AXlem
(a)N41
Coeff.(%-cm™)
5.55
5.29
5.03F
4.77
4.51
425 - —
=20 -10 0 10
Xlem
(b) NIF

K3 ASLEGIE £ A M4 AT 5 NTF S0 49 25 1% 1
Fig. 3 Comparison of gain homogeneity between our

results and NIF predicted results
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Fig. 4 Residual reflectivity distribution of N41 neo-
dymium glass edge cladding
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