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Outline

1. Why coordinate reference systems and geodetic networks are needed for FCC
2. Summary of CERNOs existing solutions

3. How coordinate reference systems and geodetic networks should be designed and implemented
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Cartesian coordinate systems An ellipsoid: the fundamental geodetic surface The example of simple geodetic

network consisting from 3 points

The Future Circular Collider Innovation Study (FCCIS) project has received funding from the European Union's Horizon 2020 research and innovation programme under grant No 951754.The information

herein only reflects the views of its authors and the European Commission is not responsible for any use that may be made of the information.
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Background: FCC-Geodesy project

A Project of CERN, ETHZ, HEIG-VD and swisstopo (2021-
2024)

A French and Swiss national mapping agencies in Advisory
Board

A Main objective: propose solutions and conceptually
develop geodetic infrastructure for the construction,
operation and maintainance of the FCC

“Rhoto: J. Wenninger &

A Geodetic infrastructure includes:
1. Coordinate reference system (CRS)
2. Geodetic networks (GN)
3. Documentation
4. Tools

Geodetic equipment, @GSEG, ETHZ



Use of CRS at CERN

Purposes

1. Civil engineering including tunnelling

2. Installation and maintenance of infrastructure above/below ground
3. Monitoring crustal deformations

4. Connecting facilities to others (locally, nationally, internationally)

5. Accelerator alignment

Practical requirements

1. Reusabillity of existing infrastructure and solutions

2. Unambiguous conversions and transformations between all systems
3. Update possible if needed

4. Complete and clear definition according to international standards
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CRS at CERN: current situation

The geometric relations between plane,

llipsoid, and Id in CCS-e. . L . .
SHipsoid, and geoidin © Numerical definition of CERN coordinate system (CCS) and CERN Geodetic Reference

Frame (CGRF)

The geometric relations between CCS-e and CGRF Different coordinate reference systems (CRS) in use by CERN



