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A new experiment aimed to the detection of the gravito-magnetic Lense-Thirring
effect at the surface of the Earth will be presented; the name of the experiment is GINGER.
The proposed technique is based on the behavior of light beams in ring lasers, also known as
gyrolasers. A three-dimensional array of ringlasers will be attached to a rigid monument; each
ring will have a different orientation in space. Within the space-time of a rotating mass the
propagation of light is indeed anisotropic; part of the anisotropy is purely kinematical (Sagnac
effect), part is due to the interaction between the gravito-electric field of the source and the
kinematical motion of the observer (de Sitter effect), finally there is a contribution from the
gravito-magnetic component of the Earth (gravito-magnetic frame dragging or Lense-Thirring
effect). In a ring laser a light beam traveling counterclockwise is superposed to another beam
traveling in the opposite sense. The anisotropy in the propagation leads to standing waves
with slightly different frequencies in the two directions; the final effect is a beat frequency
proportional to the size of the instrument and its effective rotation rate in space, including the
gravito-magnetic drag. Current laser techniques and the performances of the best existing ring
lasers allow at the moment a sensitivity within one order of magnitude of the required accuracy
for the detection of gravito-magnetic effects, so that the objective of GINGER is in the range of
feasibility and aims to improve the sensitivity of a couple of orders of magnitude with respect to
present. The experiment will be underground, probably in the Gran Sasso National Laboratories
in Italy, and is based on an international collaboration among four Italian groups, the Technische
Universitaet Muenchen and the University of Canterbury in Christchurch (NZ).



Experimental determination of gravitomagnetic
effects by means of ring lasers / Tartaglia, Angelo. - In: JOURNAL OF PHYSICS. CONFERENCE SERIES. - ISSN 1742-6588. - ELETTRONICO. - 453:(2013). (Intervento presentato al  convegno NEB 15 - Recent Developments in Gravity tenutosi a Chanya, Greece nel 20-23 June 2012) [10.1088/1742-6596/453/1/012019].
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				Abstract

				A new experiment aimed to the detection of the gravito-magnetic Lense-Thirring
effect at the surface of the Earth will be presented; the name of the experiment is GINGER.
The proposed technique is based on the behavior of light beams in ring lasers, also known as
gyrolasers. A three-dimensional array of ringlasers will be attached to a rigid monument; each
ring will have a different orientation in space. Within the space-time of a rotating mass the
propagation of light is indeed anisotropic; part of the anisotropy is purely kinematical (Sagnac
effect), part is due to the interaction between the gravito-electric field of the source and the
kinematical motion of the observer (de Sitter effect), finally there is a contribution from the
gravito-magnetic component of the Earth (gravito-magnetic frame dragging or Lense-Thirring
effect). In a ring laser a light beam traveling counterclockwise is superposed to another beam
traveling in the opposite sense. The anisotropy in the propagation leads to standing waves
with slightly different frequencies in the two directions; the final effect is a beat frequency
proportional to the size of the instrument and its effective rotation rate in space, including the
gravito-magnetic drag. Current laser techniques and the performances of the best existing ring
lasers allow at the moment a sensitivity within one order of magnitude of the required accuracy
for the detection of gravito-magnetic effects, so that the objective of GINGER is in the range of
feasibility and aims to improve the sensitivity of a couple of orders of magnitude with respect to
present. The experiment will be underground, probably in the Gran Sasso National Laboratories
in Italy, and is based on an international collaboration among four Italian groups, the Technische
Universitaet Muenchen and the University of Canterbury in Christchurch (NZ).
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					simulazione ASN

					
				

				
					Il report seguente simula gli indicatori relativi alla propria produzione scientifica in relazione alle soglie ASN 2023-2025 del proprio SC/SSD. Si ricorda che il superamento dei valori soglia (almeno 2 su 3) è requisito necessario ma non sufficiente al conseguimento dell'abilitazione.
La simulazione si basa sui dati IRIS e sugli indicatori bibliometrici alla data indicata e non tiene conto di eventuali periodi di congedo obbligatorio, che in sede di domanda ASN danno diritto a incrementi percentuali dei valori. La simulazione può differire dall'esito di un’eventuale domanda ASN sia per errori di catalogazione e/o dati mancanti in IRIS, sia per la variabilità dei dati bibliometrici nel tempo. Si consideri che Anvur calcola i valori degli indicatori all'ultima data utile per la presentazione delle domande.

La presente simulazione è stata realizzata sulla base delle specifiche raccolte sul tavolo ER del Focus Group IRIS coordinato dall’Università di Modena e Reggio Emilia e delle regole riportate nel DM 589/2018 e allegata Tabella A. Cineca, l’Università di Modena e Reggio Emilia e il Focus Group IRIS non si assumono alcuna responsabilità in merito all’uso che il diretto interessato o terzi faranno della simulazione. Si specifica inoltre che la simulazione contiene calcoli effettuati con dati e algoritmi di pubblico dominio e deve quindi essere considerata come un mero ausilio al calcolo svolgibile manualmente o con strumenti equivalenti.
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