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Numerical Analysis of 1o Far-Field in High Power Laser System

LIU Hong-jie, JING Feng, HU Dong-xia, PENG Zhi-tao, LI Qiang,

ZHOU Wei, ZHANG Kun
(Research Center of Laser Fusion, China Academy of Engineering Physics, Mianyang, Sichuan 621900, China)

Abstract High quality far-field determined by the phase and amplitude distribution of focal beam is necessary for inertial
confinement fusion (ICF). To the high power laser system, the amplitude distribution of the output laser beam mainly derives from
input beam, while phase distribution mainly come from the large aperture optical elements, especially for the Nd: glass amplifier slab.
Nonlinear self-focusing of ripple can effect on far field in high energy too. Based on these factor, the transmit character of high power
laser with fourth-pass amplifier was simulated, and the effect of amplitude and phase distribution on far field was analyzed by
numerical was. The conclusion is that the most important effect factor on far field is phase distortion come from large aperture optics.
Key words laser technique; far field; phase distortion; amplitude distortion; nonlinear self-focusing effect; high power solid laser
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Table 1 Diffraction limited times corresponding to focal
spot diameter that includes certain percent

energy with different conditions in 1@ beam

Percent of focal spot energy /% 80 85 90 95
E,=0.1]J/ns 1.5 1.6 1.9 2.3
E.=4]/ns 3.8 5.16.5 8.6
E,=0.1J/ns 4.1 4.8 5.5 7.1
E,=4]J/ns 5.3 6.5 7.910.2
E,=0.1]/ns 1.6 1.8 2.2 2.6
E,=4]/ns 3.9517.511.8
E.=0.1]/ns 4.0 4.6 5.3 6.8
E,=4]/ns 5.1 6.2 7.810.3

Ideal input

no Nd: glass phase

Ideal input

Nd: glass phase

Non-ideal input

no Nd:glass phase

Non-ideal input
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Fig. 2 Relation of focal spot diameter that includes certain percent energy and diffraction limited times with different

conditions in 1w beam
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Fig. 3 1w far field distribution with different conditions
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