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Stability of optical elements in large laser facilities

XIE Na, ZHOU Hai, ZHANG Jun-wei, LIN Dong-hui, CHEN Liang-ming

(Research Center of Laser Fusion, Chinese Academy of

Engineering Physics, Mianyang 621900, China)

Abstract: Large high-power solid-state laser facilities have a very high requirement for the total posi-
tioning error budget(<50 pm in general), so it is a very important to improve the stability of struc-
ture design. In this paper,the stability design is illustrated for several key optical and mechanical sys-
tems in the large laser facility. Then,several kinds of methods,such as reinforced concrete supports,
truss structures, vibration isolation,integrated design and inhencing structure rigidness are used to re-
duce the effect of optical and mechanical structures on the ambient vibration and to improve the struc-
ture stablility,and finite element models are established to analyse the stablility of the key optical ele-
ments and support structures and to verify that the structure design is reasonable or not. The results
show that the maximum rotation angles of key optical elements, i. e. cavity mirrors, Injection Mirror
(IM), and the mirror in beam switch module are 0. 14, 0. 423, and 0. 394 prad, respectively,and their
design margins are greater than 1. 5. These results indicate that the optical elements and support struc-
tures can satisfy the design indices for stability.
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Fig. 1 Layout of 8-cavity mirror in a bundle
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Fig. 2 Corrugated tube in pinhole support structure
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