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The field of a rotating mass

ϕϕθ ϕϕϕθθ dtdgdgdgdrgdtgds rr 0
2222

00
2 2++++=

Source of the gravito-magnetic effects

hBgh Gii

rrr
∧∇=→= 0

Gravitomagnetic field



Lense Thirring drag

• Precessing gyroscopes:
– GPB: confirmed within ±19% (C.F.W.

Everitt et al., PRL 106, 221101 (2011))
– LAGEOS nodes precession: confirmed

within ±10% (I. Ciufolini et al., Eur. Phys. J. 
Plus, 126, 72, (2011))

– LARES nodes precession: flying, aiming to
a few % accuracy.

June 22, 2012 NEB15 - Chania 3



June 22, 2012 NEB15 - Chania 4

Light as a probe for gravito-
magnetism
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A gyrolaser
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Earth-bound laboratory (lowest
approximation order)
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Expected signal
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Orders of magnitude
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Actual gyrolasers

Commercial fiber optics gyroscope

Sensitivity: ~ 10-7 rad/s/√Herz
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Research gyrolasers: G-Pisa

Side: 1.35 m
He-Ne laser
Granite support
Sensitivity: 10-10 ~ 10-9 rad/s/√Herz
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The Cashmere Cavern near
Christchurch (NZ)

Various configurations, 
side up to 20 m

A triangular loop, 5 m 
side will be built
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G instrument at the Geodätisches
Observatorium Wettzell

Side: 4 m
Power: 20nW
Zerodur support

Absolute sensitivity:

4.5×10-12 rad/s/√Hz
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Relative resolution and stability of G
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Wettzell data
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PPN constraints
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GINGER: proposed and under 
R&D stage

F. Bosi et al., Phys. Rev. D, 84, 122002-1-122002-23.(2011)

• Ring lasers array (three to six or more)
• Laser power: 200 nW
• Quality factor of the cavity: Q = 3×1012

• Square loop, 6 m in side
• Each loop differently oriented
• Underground location
• Purpose: to measure the LT effect with a 1% 
accuracy (one year integration time)
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Configurations
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Location at the LNGS
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Artist’s view of the rings in situ
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− G-Gran Sasso is being selected for further
development and small scale tests by the 
Italian INFN 
− Seismic control of the intended location at 
the LNGS has been made by our German
colleagues at the beginning of 2011
− Preliminary studies of the behaviour of the 
mirrors, stability and control of the geometry
etc. are under way using G-Pisa
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