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A Study on the Amplification Characteristics of High-Power
Gaussian Nd:Glass Laser Beam

(Hyung-Boo Kang . Yong-Moo Chang)

ABSTRACT

The high-power Nd:glass laser system with five-stage amplifier was designed and its amplification charac-
teristics was studied for developing high-power Nd:glass laser system as an energy driver of inertial confi-
nement fusion(ICF). In order to study the amplification characteristics of temporal and spacial Gaussian laser
beam, the dependence of them on pumping efficiency and rod loss were studied and discussed.

The output energy of this system using phosphate Nd* glass rod(LHG-7, LHG-8) and silicate Nd* glass
rod(LSG-91H), respectively, was calculated by the computer simulation using Avizonis-Grotbeck and Frantz-
Nodvik equations. Ag results of this simulation, it was found that the shorter the risetime of laser pulse, the
larger the amplification factor and that the larger peak value of laser pulse, the lower the amplification factor.

The output energies of 179d, 3444, and 7J were obtained by the designed five-stage amplified high-power Nd:
glass laser system using glass rods of LHG-7, LHG -8, and LSG-91H, respectively. From the results it was found
that the laser system using the LHG-8 glass rod was the most excellent one among the systems and the cross
section for stimulated emission or the gain coefficient was essentially important parameter for the amplification

characteristics,
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LHG-7 |LHG-8 LSG-9IH
Zeba 2ro FEFMEER o7} dlelxe] F glass type phosphate  [phosphate silicate
Zof) 9ol mf$ 23 Fro] Hlrebe At L 1) Nb ion concentration 31 11 10
7ol ok % Qleh AMEWHIAAEGE go=noz E | (0" ionsfen) | ' |
HEo g U5 HAslolA = geo| Wzl oo W Créss' sectioi'u"forz stimulated 18 42 27
stz 2 4 glov] a8l TAlA nEo] arb Age) [ (07
L . Laser wavelength
weg} ZE 57t #=8 2AEr] T F3Hpower (o) 1054 /1054 1062
ol peakgiol whEA|ZHE 02 At o] &3ted riseti Loss coeff. at laser
meX MAHE AE o 4 ek = o 2%e) wavelength (m") 0.3t ) 0l 0.1
A= o7} 2 glaked Nd™ Felas) o7} 22 Refractive index at |aser
_ N 1.50415 | 1.52005 1.5498
Abed Nd** Zeba s 7b7k 21831 Al Alol gl ol wavelength
Yz ZZo| B3l 4 ala)A Axtel H29k% A oA Density (g/en’) 2.60 2.8 2.81
B 2. 5% T ol AR FAs4 Az
Tablel. Resultsof simulation for 5-stage amplifier laser system
. n n v [Bureur
xQ.5 xQ.5 x0.8 i
STAGE 1 Jif Il N \%
ROD DIMENSION (¢ mm> 1mm) 20X 300 30X 300 40% 350 60 % 350 80350
Stored energy of central zone{J/em’)|.5 .48 .45 .35 .25
Small- signal gain coeff. of | LHG-7 .001/22 .097/18.1 .091/23.1 .071/15.8 05/7.7
central zone {em™") /Total LHG-8 L 11/32 .107/23.5 .1/48.6 .078/12.7 .056/4 .6
gain LSG-91H |.072/10 .069/7.7 .065/10.2 .05/8.3 .043/6.9
Total energy (J) : Input / LHG-7 .001/.022 .0222/.4 .2/4.61 1.84/29.09 23.27/179.18
Output LHG-8 .001/. 032 .032/.752 .376/18.272 | 7.31/92.7 74.16/344 .02
LSG-91H |.001/.01 .01/.077 .038/.327 .155/1.282 1.026/7.06
Energy density of central LHG-7 .001/.02 .009/.149 .042/.812 . 144/1.655 .775/3.145
oy LHG-8 .001/.27 .012/.273 - .157/2.692 .479/4.044 1.82/5.52
zone (J/en’) LSG-91H |.001/.008 |.004/.029 | .008/.076  |.014/.097 | .044/.231
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