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11. Introduction: opening and reassembly of accelerator magnets
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2. Geometric pre-study: what does the top-target criterion represent?
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A five-magnet simulation was used to test  octoration of the observed top region, not
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13. Why does the full joint covariance matter for relative-pose uncertainty?
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14. Opening—reassembly experiment: top-target pass and internal relative-pose change

Five  independent  photogrammetric Tpe top-target criterion is satisfied — but what  Engineering interpretation

networks were acquired before opening changed in the internal relative pose?
and after closing. The corresponding task

points were also measured by CMM
using 1dentical rigid-body definitions.

Translation-change agreement
Relative pose change after opening and reassembly Photogrammetry—CMM vector

390 pm oo
Photogrammetry Photo - CMM LHerence

Translation components (nm) Rotation-change difference |
difference between rotational-

Retroreflective target

X 7.131 10.744 +3.613 0.103 mrad Change vectors, mainly
Y —2.969 —3.646 —0.677 associated with Ry and Rz
7 19 453 18.148 _1.305 Combined spatial etfect at top targets (RMS)
Rofatt (s (mrad) Photogrammetry 26.04 um
otation components (mra
P CMM 22.30 pm
S s N R 0.00930 —0.01454 002423 Displacement-field difference: 14.54 pm
Tq n | R, 0.02392 0.09542 +0.07150 Unlike the 9.71 um rigid-registration RMS,
N o S this mapping retains both relative translation
max(RMSX, RMSY, RMSZ) =9.71um < 10pum Rz —0.00414 0.06630 +0.07044

and rotation.

Passing the top-target restoration criterion does not necessarily imply restoration of the internal relative pose.
Full-covariance task-space photogrammetry provides a direct 6-DOF assessment of magnet reassembly.




