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Introduction

B The Shanghai HIgh repetition rate XFEL aNd Extreme light facility (SHINE) is

a new continuous-wave (CW) hard X-ray free electron laser (FEL) currently

under construction in China

B The Tasks and Objectives of alignment include control network measuring .
components alignment and Monitoring deformation

B Primary control network . Expanded control network and Sencond control
network was measured to ensure the accuracy of the SHINE components

B Hydrostatic Leveling System(HLS): Monitoring the deformation in elevation
direction of Linac and undulator tunnels

B Vacuum Laser Alignment System(VLAS): Monitoring the deformation in the
lateral and elevation directions of the undulator tunnel
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FIG. Civil engineering primary control network of the SHINE FIG. Visibility requirement of the shaft

Control network measurement
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FIG. Totla station measurement and calculation of the expanded control network

Point | Distance/m | Theoretical/mm | Measured/mm | Deviation/mm

S1 [ 159. 41 158.7 .

S2 200 117.83 125.1 7.8
s3 399 82.68 90 -7.32
54 603 53.10 55.5 -2.40
S5 801 30.62 34.2 -3.58
S6 1000 14.23 12.2 2.03
ST 1198 4.08 0.3 3.78
S8 1402 0.05 8.7 8.75
s9 1426 0.00 0 0.00

FIG. GNSS measurement and calculation of the primary control network FIG. Projection of the primary control network FIG. Civil construction and elevation measurement results of the linac tunnel
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FIG. HLS results of the linac tunnel
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FIG. The principle of vacuum laser alignment system
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FIG. The WPM on-site installation
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FIG. WPM results of twice cooling

FIG. The Comparison of HLS and Level Results in the linac tunnel FIG. Calibration results of 2# measuring point box FIG.The Cavity deformation during cooling process

FIG. Linac tunnel

CONCLUSIONS AND OUTLOOKS

@ The facility coordinate system of the SHINE has been established, and the three-dimensional coordinates of five primary control network points have been obtained.
@ The installation of components is fully underway, including linac and undulators, and the injector has been installed.
@ Three sets of online deformation monitoring systems have been developed.

@ SHINE is aiming at the first lasing in 2025.




