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Abstract The wedge- shaped lens is the key and special optical component of the final optics assembly
(FOA) in high power laser facility. The wedge—shaped lens wedge angle measurement plays a remarkable role
in focusing performance of high power laser. If processing angle and work attitude of the wedge—shaped lens
deviate from the specific work angle, big surface deviation will be introduced into the FOA. Special shape of
the wedge—-shaped lens is not conducive to the measurements of the transmission profile and wedge angle. A
set of wedge— shaped lens measurement adjustment programmes is proposed, including measurement of the
wedge—shaped lens in processing process, and off-line measurement of wedge—shaped lens during alignment
and on-line measurement during the debugging process. The scheme can ensure the processing precision and
working attitude of the wedge— shaped lens, guarantee the beam quality and the positioning accuracy of the
FOA components of high power laser system.
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Fig.1 Final optical assembly in high power laser facility
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Fig.2 Top view of wedge—shaped lens Fig.3 Side view of wedge-shaped lens
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Fig.4 Wedge angle misadjustment of the wedge—shaped lens
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Fig.5 Measurement and location of the wedge—shaped lens. (a) Prism with standard wedge angle; (b) wedge—shaped lens in processing
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Fig.6 Interference measurement of wedge—shaped lens
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Fig.7 Off-line measurement and location of wedge—shaped lens during alignment. (a) Standard prism; (b) wedge—shaped lens
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Table 1 Optical surface before and after wedge—shaped lens misajustment

Number of elements in the convergent path Number of elements in the parallel path PV,(A) PV,(A)
0 2 1.9 1.3
2 2 9.1 1.6
2 2 12.0 1.8
2 2 10.2 1.6
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Fig.8 On-line debugging light path of wedge—shaped lens
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Fig.9 Example of online debugging of high power laser facility FOA
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Fig.10 Transmission profile of high power laser facility FOA Fig.11 Transmission profile of high power laser facility FOA
before on-line debugging after on—line debugging
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Table 2 A comparison between transmission profiles of several groups of FOA

FOA Transmission profile of FOA before debugging Transmission profile of FOA after debugging
1 251 4.91
2 8.38A 2.35A
3 6.62A 374
4 4.91 274
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Fig.12 Small energy focal spot pattern before the Fig.13 Small energy focal spot pattern after the implementation
implementation of the measuring scheme of the measuring scheme
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