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Abstract In this paper. the wavefront properties of large aperture optics such as neodymium glass, reflecting

mirrors and crystals have been systematically studied. Static and dynamic wavefront aberration of multi-beams laser

system have been statistically analyzed. The results show that one kind of optics have similar wavefront properties,

and different laser beams also have similar characteristics on static wavefront aberration. The chief static aberration

of main amplifier is astigmatism with the PV value about 21 ~ 3X (1 = 1053 nm), and in 90° rotation reversal

multi-pass amplifier laser system, the chief dynamic aberration of main amplifier is defocus with the PV value about

4x~ 5. After excluding defocus, the dynamic wavefront aberration PV value is about 1x ~ 2X, and maximum

aberration of the whole laser system is likely to exceed 6.
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PA.: preamplifier

DM.: deformable mirror

TM.: transmiting mirror
FC.: frequence convertor

FE: fort—end

Amp.: disk amplifier
PC.: pockels cell

SF: spatial filter
CM.: cavity mirror FL.: focus lens

BS.: beam sampling BSG.: beam sampling grating
PDU: parameter diagnostic unit
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Fig. 1 Schematic of the optical configuration of high-power solid-state laser system
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(a)Nd-doped metaphosphate glass,

(b) reflected mirror, (¢)KDP crystal,
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Table 1 Wavefront quality of the large-aperture optical elements(A=632. 8 nm)

b AR 7 AT S (D 6 BURE Y6 A S ik i

Transmitted wavefront or surface figures of large-aperture optical elements

(d)beam sampling grating
X (A=632. 8 nm)

. Original data
Optics type

Data after 30 mm low pass filter

PV /A RMS /A GRMS /(nm/cm) PV /A RMS /A GRMS /(nm/cm)
Nd glass 0.403 0.061 24.7 0. 301 0.058 12
Reflected mirror 0.784 0.133 20.9 0.766 0.130 15.8
KDP crystal 0.628 0.122 37.3 0.536 0.121 30.
BSG 0. 260 0.038 22.1 0. 247 0.038 15.8
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Fig. 3 Static wavefront of the main amplifier system
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Fig. 4 Dynamic wavefront with (a) and without (b) defocus of the main amplifier system of TIL
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Table 2 Wavefront aberration of the 8 beams of TIL facility (A=1053 nm)
Static wavefront at Dynamic wavefront of
Static wavefront at target
main amplifier output the main amplifier
PV /A RMS /A PV /A RMS /A PV /2 RMS /A
N1 2.7 0.4 5.0 1.0 4.1 0.8
N2 2.1 0.3 4.3 0.9 3.3 0.8
N3 2.9 0.4 4.0 0.9 6.4 1.2
N4 3.4 0.5 4.4 0.9 4.7 0.7
S1 2.9 0.4 4.2 0.9 4.5 0.7
S2 3.0 0.4 4.9 0.8 5.1 1.0
S3 1.4 0.2 4.8 1.0 2.9 0.6
S4 2.4 0.3 4.1 0.8 3.4 0.7
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