
Cristina González Torres
ESRF - The Measurements of the Storage Ring

IWAA, 7-11 October 2024



ESRF-INTRODUCTION
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Musique: Color Filter (Sleep in a Synchrotron) 1988



ESRF-INSTRUMENTS BACKGROUND
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ESRF- INITIAL NETWORK 1990
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10 exterior concrete pillars 

DI2000 Distancemeter Cyclic error Calibration Bench



(24 Pillars + 24 articulated wall brackets) SY + (32 pillars + 32 wall brackets) SR + 128 tripod

ESRF- SECONDARY NETWORK 1992
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SR Network  64 points: 452 measurements

From Secondary Network to machine : 
320 points (480 ecartometer and 760 distances)



ESRF-TDA500X 1997
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Factor of 4 more 
precise than most of 
the laser trackers



ESRF- ANGLES
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ESRF- ANGLES
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ESRF- ANGLES
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ESRF- ANGLES
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LTD5000 10ppm (10µrad)
TDA5000  3µrad
Distinvar & Ecartometer  ≃50µm
Faro Vantage  20µm+5µm/m

LTD5000 10ppm (10µrad)
TDA5000  3µrad
Distinvar & Ecartometer  ≃50µm
Faro Vantage  20µm+5µm/m



ESRF- 2010 AT40X
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ESRF- TDA AND AT40X METHODOLOGY
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ESRF-METHODOLOGY
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Constraints:
• Time: 8h
• Line of sight

• DQ2 
• Straight Sections
• Fences

• NUMBER AND POSITION OF 
STATIONS

• ADEQUATE REDUNDANCY
• 8H



ESRF- 2010 METHODOLOGY
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ESRF-METHODOLOGY
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ESRF- SURVEY TILT
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ESRF- APPLICATION SOFTWARE
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1990s - Planimetry



ESRF- APPLICATION SOFTWARE
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1990s - Levelling



ESRF-SOFTWARE
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2024 - Labview



ESRF-SOFTWARE
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ATR

Too late!



ESRF-FUTURE
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ESRF- SUMMARY
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ESRF- BACK TO SLAC
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Musique: Color Filter (Sleep in a Synchrotron) 1988


