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Structure stability design of beam positioning in ICF facility

Zhu Mingzhi, Chen Xueqgian, Wu Wenkai, Xu Yuanli, Chen Gang
(Institute of Systems Engineering, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: Within ICF laser system, many independent laser beams are required to be positioned on target
with a very high degree of accuracy during a shot. Optical elements that are capable of moving a laser
beam on the target must meet the pointing error budgets. The beam positioning error budgeting was
provided. The stability allocation was developed for evaluating the performance of support systems when
they were subjected to multiple sources of excitation that can cause motions of optical elements during
the alignment procedure and before a shot. The vibrational stability design considerations of support
systems on the fundamental frequency, ambient random vibration, and modal damping was discussed. The
superstructures of optical elements were the relatively large and massive hybrid structure of reinforced
concretes and steel frames or vessels. While the reinforced concrete portions provided optical elements
stability, the steel portions afforded design flexibility. Finite element analyses of response of broadband
ambient random vibration were performed to evaluate the vibrational stability design of support systems.

Measurement on broadband ambient random vibration and beam positioning error in target area of SGIII
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was described. The measurement result show that its support systems meet the design requirements and

these information can be used on similar ICF laser system.

Key words: ICF laser system; beam positioning;
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Fig.1 Support structural of SGIII target field
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Fig.2 Finite element model of SGIII target field
x1 MBS

Tab.1 Material parameters

Material Elastic Mass density Poi .
ateria moduluS/MPa /kg . m73 0o18son ratio
Reinf d \
emtoree 3.15x10* 2.45x10° 0.15
concrete
Aluminium 7.0x10* 2.7x10° 0.3
Steel 2.0x10° 7.8x10° 0.3

xR 2 EHEBIHEM B EF SR FHREY
Tab.2 Front six intrinsic frequencies and mode

shapes of SGIII target field structures

Order of  Frequency
mode /Hz Mode shape
1 3.0 Fundamental lateral mode of target area
’ structures in north-south direction
Chattering of the frame of pedestrian
2 8.32 . .
channel in switchyard west
First bucking mode of target bay floors
3 9.27 . . L
with the same vertical direction
4 10.4 Second lateral mode of target area
’ structures in west-east direction
Second bucking mode of target bay floors
5 11.1 with the 1 floor and 2 floor having
different vertical direction with the O floor
6 1.2 Fundamental torsional mode of all target

area structures
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measuring points
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Tab.3 Displacement comparison between

measurements and calculations of three

measuring points on target chamber

Results of calculations/m

Measuring Results of
points measurement/m Plate and shell  Dynamic stiffness
model equivalent model
1 4.287x107 5.123x107® 5.038x107*
2 4.490x107* 5.724%107® 4.741x107®
3 3.929x107* 5.195x107® 5.147x107*
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