ey M cnam S}‘."L
Science lights up the future ,., /N S

SYNCHROTRON

Modelling and optimization of SOLEIL Il survey and uncertainty
assessment of the measurement process using Monte Carlo approach

Y. Delalande?, S. Ducourtieux?, J. Guillory 3, S. Durand ?, A. Lestrade !, M. Sebdaoui?, B. Leluan?, C. Bourgoin?

1 Synchrotron SOLEIL
’ Laboratoire Geomatique et Foncier (Chnam/GeF - UR 4630)
3 Laboratoire Commun de Métrologie LNE-Cnam (LCM, EA 2367)

ABSTRACT

SOLEIL synchrotron is preparing a major upgrade that will lead to the commissioning of a new and more powerful machine by 2030. Questions naturally arise about the technical solutions that will be chosen
to align the components of the future machine and meet the tight alignment tolerances. To identify the best alighnment strategy (implantation of the geodetic networks, fiducialization of magnets, mechanical
alignment of the components, survey, smoothing etc.), the development of a model has been initiated. The aim is to simulate the measurement process, to estimate the alignment uncertainties of the
machine components and test various measurement configurations. This contribution focuses on the approach used to develop the model and presents some preliminary results.
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CONCLUSION

The model of the measurement process currently under development is very important for determining the best alignment strategy for SOLEIL Il. The aim of this work is to ensure that each
component of the machine can be aligned within the tolerances set by the physicists. For the moment, the work has focused on modelling the machine survey. This is the step with the largest
number of parameters to optimize (humber of stations, number of monuments, location of monuments, laser tracker distance range, etc.). The model will need to be updated with new input
parameters to make it more realistic. Next, the aim will be to implement optimization algorithms to consider all the input parameters simultaneously and find the best possible configuration.
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