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Establish a European perennial entity managing 

a shared park of quantum sensors and 

a terrestrial reference gravity network,  

for the benefit and the sovereignty of Europe. 
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Background 

The terrestrial use case described in this study will provide an opportunity for: 
 
 
  

demonstrate the capabilities of quantum gravimeters for performing absolute 
surveys along national-scale gravimetric control networks 

Control networks provide reference values for gravity studies in the countries 
where they are established, implying that stability, accuracy, as well as up-to-
dateness of the network have crucial importance. 
 
Possible long-term gravity variations can affect the reliability of a control network; 
hence, its absolute points – which form the ‘back-bones’ of the network – must be 
re-measured regularly, following appropriate standards and taking into account 
that some areas are more subject to gravity changes, due to tectonics and human 
activity (e.g., groundwater storage changes due to water management). 

test the feasibility of using shared devices to provide services to entities in 
Europe, who are in charge of routinely performing gravity surveys in their 
territory, but do not own all the needed instrumentation. 

Measurement plan 

countrywide international measurement campaigns applying AQGs (B02, B07 
and B14) are planned in 2026 and 2028 on 25 0th order absolute and 9 outdoor 
national calibration baseline stations of HGN 

for 2026: 
IGiK: 8 absolute base stations (19-31 May 2026) 
GFZ: 1 absolute and 9 outdoor calibration stations (18-31 May 2026)  
SZTFH: 17 absolute base points (delayed, planned in November) 

common measurement point: Budapest-Mathiashill Observatory, cave station 

24-hour measurements / indoor absolute station in 2 orientations (N, S) 

6-8 hour measurements / outdoor calibration station in 2 orientations (N, S) 

validating measurements by FG5X-HS5 (VUGTK, 4 0th order stations, 11-15 May 
2026) 

 
 

Objective 

with AQG-B07 by 

with AQG-B14 (new) by 

with AQG-B02 by 

repeated absolute quantum gravity mapping surveys with hybrid QS networks – 
mapping all absolute reference stations as well as the national calibration line of 
HGN in the frame of absolute surveys in 2026 and 2028 

tracking long-term changes of the gravity field and mapping up-to-date values 
more precisely 

possibility to spot large scale changes by comparing data from the surveys 

First results 
Budapest-Mathiashill observatory, main base station, May 2026 

All applied quantum gravimeters are planned to be 
deployed at the main gravimetric base station of 
Hungary, in a carstic cave environment, for 
comparison and reference purposes.  
GFZ and IGiK carried out measurements by B02 and 
B07, respectively, between 18 and 19 May 2026. 

HGN – the national reference infrastructure 

    

Total drops 100232 

Outliers 8,047 (8.0%) 

Gravity @ 1.25 m 9,808,239,169.7 nm/s2 

Gravity @ 0.648 m 9,808,240,975.7 nm/s2 

Gravity @ 0 m 9,808,242,919.7 nm/s2 

Systematic uncertainty 0.0 

Statistical uncertainty 13.2 nm/s2 

Total uncertainty 13.2 nm/s2 

SEM 1.7 nm/s2 

SD_h 13.2 nm/s2 

Threshold Allan Value 

@ 3600 

11.5 nm/s2 

Sensitivity 414.8 nm/s2/sqrt(Hz) 

Preliminary results, North (AQG B02) 

    

Total drops 15637 

Outliers 2,270 (14.5%) 

Gravity @ 1.25 m 9,808,239,270.1 nm/s2 

Gravity @ 0.648 m 9,808,241,076.1 nm/s2 

Gravity @ 0 m 9,808,243,020.1 nm/s2 

Systematic uncertainty 0.0 

Statistical uncertainty 9.4 nm/s2 

Total uncertainty 9.4 nm/s2 

SEM 4.6 nm/s2 

SD_h 9.4 nm/s2 

Threshold Allan Value 

@ 3600 

3.1 nm/s2 

Sensitivity 413.8 nm/s2/sqrt(Hz) 

Preliminary results, South (AQG B02) 

LNE, Trappes 

Between 18 and 30 May 2026, IGiK has 
measured 8 absolute 0th-order stations by B07 
(Budapest.Mathiashill, Penc, Törökkoppány, 
Siklós, Iharosberény, Zalalövő, Sopron, 
Pannonhalma) and GFZ has measured 1 
absolute station (Budapest-Mathiashill) and 5 
outdoor national calibration stations 
(Balassagyarmat, Rétság, Dunakeszi, Budaörs 
airport, Dunaújváros airport)   by AQG B02 and 
B07 instruments, respectively. 

Countrywide measurements, 18-30 May, 2026 

Budaörs airport 

Dunaújváros airport 

Balassagyarmat 

Rétság 

B02 B07 

Siklós 
Penc 

Iharosberény 

Törökkoppány 

Iharosberény 

The Hungarian Gravimetric Control Base Network (HGN), as one of the 
fundamental geodetic and geophysical infrastructures of Hungary, provides an 
adequate point-density network ensuring the absolute-based reference level for 
the applied relative gravimetric and geodetic research for the territory of Hungary.  

460 base points in 3 orders 

30 1st-order stations 

25 0th-order (absolute) stations     

national gravity etalon 

present national metrological standard: 

absolute measurements must be repeated at 
intervals of maximum 10 years at each points  

Actual accurate values of points are known presently  
only shifted in time.  
This allows to comply with the requirements from the 
standards, however, does not permit to adequately 
track the spatio-temporal evolution of possible shorter 
or larger-scale time changes. 

3 stations / year are measured 

no absolute gravimeter in Hungary,   
measurements are ordered 
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