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Study on mproving output capability of power-lm ited lasers
using different hser ghss together in an anplifier

YANG Jing' > ZHANG X iaomin’, HU Dong xia’, SU Jing~qin’, WANG W en-yi
(L Schoolof Infom aton Science and Engineering, Shandong Un wersity J7 nan 250100 China 2 Laser Fusion Research Centet
CAEP, M ianyang 621900 Ch ina)

Abstract The laser and optics properties of several kinds of hser glass have been discussed A new method is pointed out
to mcrease the output energy of pow er I ited laser that is high gain glass and bw nonlnear refractive ndex coefficient n, glass
used m an anplifier together The siulated calculation by light propagaton procedure shows that the configuratbn using
phosphate glass i the forepart of amp lifier and fliorophosphate glass in the rear end can reduce the restrictbn on the output
capability fran B mtegral. The laigest output eneigy has a ncrease of 10~ 20 percent
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Table 1 Prooperties of thedifferent neodym im ghss types
ny / o/
ghss A/nm AN/nm
100 Besu 1002 an®
silicate 15~2 1057~ 1062 1~ 3 28~ 35
phosph ate 1~12 1053~ 1056 2~45 19~ 28
fluorophosphate Q5~07 1050~ 1055 2 5~30 22~ 31
bery lim fluoride 03~05 1046~ 1050 1~ 4 18~ 24
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Table 2 hduced enission cross sectons of the different neodym im

glass typed >~ 7]

fluoroph- berylum-
phosphate silicate .
osphate fluoride
type of ghss EV2 LG770 N31 ED-2 LFP LHGI0 B-2

0/100m? 47 39 39 29 2 84 217 29

(2 ~(5)

o £'=4.8358]/cm’.....|

e 1.20r - E:=6,5033J/cmf
3115 ?£'=5.985P1/cm»_..,.
110
1.05 temeaae .A:....
L00g—5—% 6 8 10 12 J4 16 18
input fluence/(J-cm™)

Fig 1 Gam as a function of nput energy in the laserghssesw ih different 0
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Fig 2 Exact efficiency of energy as a function of mput energy m the laser

glasses with different0

[0) R R (0]
1 (1) 0
2 O 2
2 2 2
0 2 o
, : (2)
2 0 2 2
o 2
0 2
%
o 1 2 . np s 0
; (I(z) , B )
n , ABS 1 8 rad
Nd3+ ,
[1]
(0]



29 5

513

SG99

injection

Fig 3 Schematic layout of the pobtype facility of SGIII
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Tablk 3 Laser properties of the different Nd ghsses

glass A /nm 0 /1002 gn? ny /107 B esu n, /107 B esu

N3l 1053 39 1. 528 L 15

LFP 1053 2 84 1. 48 Q0 685
LHG 10 1053 262 1. 454 Q 58

B-2 1047 29 1. 343 @
21
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4127« N31/1 n
4 N312  m ”
Ins N31 g=0 0525m" ',
B =138
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N = E o /E v Al A
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4 (1) 4a ,
s B ,
LFP , 6/2-
0/6 , 8-6 9 86%:
IHG10 , 6/2-1/5 . 86
14 27%; B=2 , 6/2-
1/5 , 86 18 9%,

3 (2) 4b

Fig 4 Output capability of the different configuratons w ith different glass
ypes 1ns)
ak, andE ,, as a finction of the confisurations b— exact effr

ciency of energy of A|, A, and systen as a finction of the confisurr

tions
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Table 4 FOM ofmeri of the different neodym im ghss types

ghss  0/1002%an?  ny /107 Besu  ny /100 Besu 0 xn? /n,
LFP 2 84 148 0. 685 9. 081366
LHG 10 2 62 1 454 0. 58 9. 549972
B-2 29 1343 0.4 13 07646
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Table1 The effect of miinlzed value of the parameters on the iterative result
ky ( real valhe= 12. 56) a( real value= 2 1) C (real value= Q 8)
iterative
initialized niialzed nitialzed . nun ber
final value emor final value error fmnal value error
value value value
18 12. 5659 4 OE-4 69 2 1006 2 85E-4 Q6 Q 8000 0 10
13 56 12. 5659 4 OE-4 31 2 1007 3 33E-4 Q7 Q 8000 0 6
13 56 12. 5659 4 OE-4 31 2 1007 3 33E-4 Q9 Q 7999 1. 25E- 4 5
11 54 12. 5657 4 53E-4 31 2 1007 3 33E-4 Q9 Q 799 L. 25E- 4 5
23 56 12. 5659 4 OE-4 L1 2 1006 2 85E-4 Q3 Q 8000 0 8
20 56 12. 5639 3 10E-4 45 2 1006 2 8E-4 Lo Q 8000 0 7
25 56 12. 5659 4 WE-4 25 2 1006 2 85E-4 L0 Q 8000 0 9
23 56 12. 5659 4 OE-4 Q9 2 1006 2 85E-4 26 Q 8000 0 9
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