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Introduction 
FG5, FG5-X: most accurate absolute gravimeters based on laser 

interferometry, Standard uncertainty º 2.5 mGal 

INTERNATIONAL COMPARISONS ï FG5s dominate 

FG5s / AGs: 13/21 (2009), 17/21  (2011), 19/25 (2013) 

Weights FG5s / other AGs : > 4 / 1     

 

Reference gravity values are strongly ñFG5 dependentò !!! 

Systematic effects have to be captured: 

DIFFRACTION  

TEST MASS ROTATION  

FLOOR RECOIL  
RESIDUAL AIR PRESSURE 

ELECTRONICS  
COLLIMATION  

VERTICALITY  

SELT ATTRACTION  

FINIT SPEED OF LIGHT  
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FG5 Interferometer 
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Diffraction effect 

GAUSSIAN BEAM with curved wavefront  

Bahaa et al. (1991) 

écaused by finite laser beam size 
 

Monchalin et al. (1981) 

AGs use UNBALANCED interferometers 

Robertsson (2007) Detector 



Diffraction effect 

Van Westrum et al. (2003) Robertsson (2007) 

FG5s with red lasers (l=633 nm):  

Spot size (  ́w0)º 5-10 mm ᶒ Waist (w0)º 1.6-3.2 mm, Rayleigh range (zR)=13-50 m  

 Reference and test beam: z1º 1.2 m; z2º 3.2 m ᶒ z < zR (NEAR FIELD) 
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Diffraction correction (DC) 

Usual DC applied by 

operators: 1.2 ï 1.6 mGal 

The beam waist w0 of a laser beam is the 

location along the propagation direction 

where the beam radius has a minimum. 



Beam waist determination 

1/e2 intensity profile   86.4% laser energy is inside  

Beam waist = (1.9 ± 0.1) mm with 

corresponding Diffraction 

Correction of (2.8 ± 0.3) mGal  

Beam divergence 

FG5 related 

distances 


