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Static Phase Control Elements for Inertial Confinement Fusion Drivers
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( ? Beijing Postgraduate Department, China Academy of Engineering Physics, Beijing 100088, China )

Abstract Experiments indicate that the size and shape of the final focal spot are mostly dictated by phase noise
added to the beam. To diminish the static phase aberrations of large aperture lasers and promote the concentration
degree of focal spot, phase corrector plate is proposed. For the technical integration line (TIL) being built in China
Academy of Engineering Physics (CAEP), phase aberration of the main amplifier is the largest contributor.
Considering peak fluence of the inserting places and the machining process of the phase plate, four potential locations
are evaluated, and the cavity mirror is chosen to be the preferred place and is replaced by the phase plate, Numerical
calculation model is established to design the corrector plate. Cut-off frequency of the glass-slab filter is discussed
and 0. 01 mm™! is optimally chosen for the lowpass filter. The surface shape and the machining technique of the
phase plate are given. Using SG99 light propagation code, simulations demonstrate that the corrector plate can
effectively compensate optic finishing errors, and static phase aberration is decreased from 3. 35A to 1. 27A . Further
more, times diffraction limit (Tp.) containing 95% energy of focal spot is improved from 6. 21 to 3. 95,
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Fig.1 Typical locations of the phase corrector plate in the prototype facility
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IMO: injecting mirror

PIC: pick-off mirror

PEPC: plasma electrode Pockels cell

CM: cavity mirror (2nd time)

MUL: final slice of the four-path amplifier
CSL: lens of cavity spatial filter

BOL: final slice of the boost amplifier
TSL: lens of transport spatial filter

OUT: output plane
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Fig. 2 Damage threshold requirements of technical

integration line optics with pulse width 1 ns and 3 ns
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Fig. 3 Flow chart of phase corrector plate design
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Table 1 Choosing of the cut-off frequency of the lowpass filter of the Nd: glass slab

Foue /! 1200 1/150 1/125 1/100 1/75 1/50 1/20 1/10  Vihout  Without
filtering corrector
PV /A 2.28 2.0l 1.44 1.27 1.23 1.33 1.46  1.48 1.72 3.35
Grus /(A/em) 0.099 0.089 0.070 0.064 0.065 0.068 0.075 0.085  0.094 0.134
To. (95% energy)  4.99  4.60  4.17  3.95 413  4.19 457  5.58 5. 90 6.21
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Fig. 4 Phase profile of the cavity mirror replaced by corrector plate (a) and the calculated

residual phase aberration of the system (b)
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Fig.5 Output phase of the main amplifier without phase corrector plate (a) and with phase corrector plate (b)
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Fig. 6 Comparison of fluence in the far field

(a) without phase corrector plate; (b) with phase corrector plate
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the diffraction limit (Tp)
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