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Chiral symmetry with respect to 
time

Light→ ds = 0

+

Torino 09/09/2015 4TAUP 2015 - A. Tartaglia 



Closed space trajectory

xi = xi(ℓ)

Counterrotating light beams
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Time of flight 
difference

Shape is irrelevant



Active cavity

Mirrors

Resonant loop Beat frequency

Length of the loop

A ringlaser on earth
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Expected signal



GINGER
Underground at Gran Sasso
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Details in a poster presented at this conference

Rotation speed of the Earth

GR terms



PPN parameters
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Changes in the GR effects
induced by ppn terms

Gyroscopes in General Relativity 9

New expected results including the effects of  and 1

GR:    =1 1=0

Present constraints on the parameters impose accuracies
better than 10-22 rad/s.



A linear cavity (and GW)
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The effect of curvature and anisotropy
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Electromagnetic tensor

Riemann tensor

Space-time area 

spanned by the cavity

Depends on the orientation of the cavity
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Approximated Riemann tensor.
An example: 

Change in the radial component of 
the magnetic field East-West component of the 

magnetic field




0rR
Length of the cavity
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Gravito-magnetic Faraday effect
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Linearly
polarized

light

Gravitomagnetic
field Rotation angle

Gravito-magnetic
potential



Weak field approximation (lowest
order in the angular momentum)
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Linearly
polarized

light

Gravitomagnetic
field Approximately straight

propagation parallel to the 
axis of the central mass

GJ/c2

Minimum approach
distance



Conclusion

• Light is an intrinsically relativistic probe of space-time

• Closed paths of light in space (and space-time) 
evidence general relativistic effects either by

– Interferometric techniques
or

– Beat frequency measurements (ring lasers ↔ GINGER)

• Improved observation techniques may give access to 
gravito-magnetic effects on the polarization of light
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