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ÅPersistent currents in pair of coils generates magnetic field expelled from 
superconducting, spherical test mass 

ÅField produces levitating force with weak, adjustable gradient (spring constant) 
ÅSphere position sensed via 3-plate capacitance bridge 
ÅPosition maintained at null via current in feedback coil; restoring force extremely 

linear in the current 





ROB instrument (1980) resembled UCSD cryogenics  IfAG requested active refrigeration to reduce  
(passive Dewar)         expense: first step (1981) on long road to liquid-free 
            operation 











Example Installations: 
 
Institut de Physique du Globe de 
Strasbourg 
 
 

Mt. Stromlo Observatory, 
Australian National University 



Ultra Long Holdtime Dewar installed at Wetzell, Germany. 

Support cranes to insert and remove cold head shown in 
background. 

Instrument inside the Dewar is one of the first dual-sphere SGs 





ÅAvailable in single- and dual-sphere 
configurations 

ÅGravimeter Electronic Package 

ÅData Acquisition System 

ÅGWR User Interface for Personal 
Computer (GWR UIPC software) 

ÅRemote access to the data system 

GWR OSG T048 
at Hsinchu, 

Taiwan 



CG5 
gPhone  

SG 

Best STS -1 at quiet site  

SG better than  

STS-1 < 1 mHz 

Reference: Riccardi U., Rosat S. , Hinderer J.: Metrologia 48, 28-39 (2011) 
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DC-UPS: 24-hr battery 
backup in rugged 
outdoor enclosure 

1.3 kW compressor 
driving 4 K cold head 

10,000 m3 He gas cylinder 
for resupply in case of power 

failure 

iGrav 
 

Integrated electronics 
 

Cooldown to 4 K in 5 days 
without use of LHe; Dewar 
filled in additional 5 days 
 

Zero use of LHe in operation 
 

>7 days operation in event 
of power failure or 
cryocooler malfunction  



iGrav sensor and 
electronics     

OSG electronics 
alone 

Electronics iGravá OSG TREE4 

Power (W) 15 250 

Voltage (VAC) 28 100-220 



Specification iGravá OSG 

Vibration isolation system 

Weight (kg) 2.3 42.8 

Weight with cryocooler cold head installed (kg) 9.5 47.7 

Leveling system 

Weight of heavy thermal levelers (kg) n/a 29.5 

Weight of lighter levelers on separate base plate (kg) 8.2 n/a 

Cryocooler compressor 

Height x width (cm) 42.8 x 40.6 42.8 x 40.6 

Weight (kg) 61.4 61.4 

Dewars iGrav OGD-42 

Capacity (liter) 16 42 

Height x diameter (cm) 61.0 x 30.5 139.7 x 40.6 

Weight (with SG and levelers installed) (kg) 22.7 69.1 

Cooldown time with refrigeration only (days) 5 7 

Hold time with no cryocooler installed (days) 18 28 

Hold time with cryocooler installed but off (days) 10 21 

No. of He gas cylinders (10,000 l) to fill Dewar from empty 1.2 3.0 



Cooling OSG-60 in 40-liter Dewar using only compressed He gas 

Start at room temp 

4 K 

Liquid begins to 
accumulate; sensor 
temperature regulation 
and operation begin 

Apparent negative liquid 
accumulation is artifact of LHe 

level sensor at temperatures >4 K 




