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Error Analysis for the Optical System of Target Area on
High Power Laser Facility
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(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract To achieve the laser accurately positioning on the target in high power laser facility, the error analysis
method is necessary to actualize engineering of the facility and increase the technology of the correlational systems.
The automatic alignment control system is mainly designed to establish and maintain laser chain alignment and
eliminate the error, but the traditional error analysis method based on both contingency and system errors does not
give a comprehensive analysis. So a new error analysis method based on both static and dynamic errors is developed.

The optical system in the target area is analyzed with this method and a common equation of target positioning
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tolerance has been obtained. The satisfaction and feasibility of the error analysis are demostrated.

Key words laser optics; high power laser facility; error analysis; dynamic error; static error
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Table 1 Tolerance parameters in NIF and SG- [

high power laser facilities

Tolerance source NIF SG-1I
Ome 4,85 prad 14.55 prad
OarL 0 prad 5 prad
Oame 1. 6 prad™ 2.4 prad
Onirror 0. 68 prad" 1.5 prad
Oron 1 prad™ 5 prad
Onvac 0.1 pradt™ 1 prad
Arp 6 pmt® 8 pmt
Ara 6 pmt® 8 pmt
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Table 2 Target positioning tolerance of different

high power laser facility

High power NIF SG-1I
laser facility f=7000 mm f =750 mm

Adrite /pm 53.38 18.97

Adire/ f (X107%) 7.63 25.29

HER2AEDN, “BRAKEE” EHOCMER
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