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History 

1970’s 
Measurement and analysis of vertical 

component of tidal acceleration (gravity 
variations) 

 
First site with absolute gravity 

measurement in the Czech Republic 



Current state at Pecný 

Absolute gravimeters FG5-215 and FG5X-251 
(transportable, meaasurement once per month) 

Applications: 
- gravimetric networks 
- geodynamics of regional and global origin  
- metrology (watt balance, calibration of relative 
gravimeters)  

ABSOLUTE GRAVIMETRY                        RELATIVE GRAVIMETRY 

Superconducting gravimeter OSG-050 
(continual observation, 1 sec sampling rate) 

Applications: 
- Earth tides, seismology, geodynamics 
- determination of the reference gravity 
function 



Combination includes:  
 

 

 Gravity reference function with  
highest resolution and long-term stability 

Combination of AG and SG 
Superconducting Gravimeter (SG) 

• relative values 
• precision < 0.1  nm/s2  
• continuous registration 
• high temporal resolution 

Absolute Gravimeter (AG) 

• based upon physical standards 
• no drift 
• uncertainty: ± 25 nm/s2 

• observation epochs 

• AG: Test for offsets • SG drift determination 
• Calibration 

2016, IAG Resolution (No. 2): Establishment of 
a Global Absolute Gravity Reference System 



Combination of AG and SG 

Temporal gravity variations are caused mainly by 
hydrological effects 



a Service to monitor temporal variations of the Earth gravity field through long-term 
records from ground gravimeters, tiltmeters, strainmeters and other geodynamic sensors 



http://isdc.gfz-potsdam.de 



http://oko.pecny.cz/grav/ 



Testing tidal models 



Global geodynamics 
For the 1-yr analyses, we identified 
statistically significant temporal 
short- and long-term variations of 
tidal parameters, as large as 0.2‰, 
by applying a stacking procedure. 
They turn out to appear coherently 
at most European SG stations. It is 
mainly caused by insufficient 
frequency resolution of limited time 
series as 2nd and 3rd degree 
constituents within the M2 group 
respond differently to ocean 
loading. Therefore, we expect long-
term modulation of theM2 tidal 
parameter in analyses of 
consecutive 1-yr intervals. 



Global geodynamics 



Free oscillations of the Earth 



Metrology 

Proposed re-definition of the mass unit 
„kilogram“ based on the Plank constant. 
Realization of „kilogram“ by watt-balance 
experiments ⇒ free-fall acceleration must 
be determined with an uncertainty of 5µGal. 
 

Jiang, Pálinkáš, et al. 
Metrologia 50 (2013)  

Systematic errors of g measurements have to 
be uncovered 

 



Systematic errors 
SELF ATTRACTION 

DIFFRACTION 

ELECTRONICS 

TEST MASS ROTATION 

INTERFEROMETER 

Palinkas et al. 2012, 
Metrologia 49 

RESIDUAL AIR PRESSURE MAGNETIC SENS. 

FLOOR RECOIL 

VERTICALITY 

FINITE SPEED OF LIGHT 



Electronic effects  



Thank you for your attention! 
New gravity lab and gravimeter at the Pecný station 
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