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Experimental searches for graviton mode

Gravity is one of the fundamental interactions in nature, along with 

electromagnetic, strong and weak interactions. A full-fledged theory of 

quantum gravity has remained elusive for many decades, but if gravity is 

quantum in nature, there should be a weak excitation of the 

gravitational field, the graviton. Scientists have presented the first 

experimental data confirming the existence of a chiral graviton mode, 

which should help us to understand how gravity works. The authors of 

the study from the US, Germany and China found these particles in a 

special type of liquid that behaves in a special way under a magnetic 

field.



Microscopic theory with Hamiltonians at 
different filling factors

● In the condensed state of matter, excitations can arise that obey the same 
equations as the quanta of some fundamental fields. 

● These are, as a rule, very special conditions that require the presence of low 
temperatures, a magnetic field, and in some cases also the limitation of two 
dimensions (in thin films or, under certain conditions, on the surface of the 
sample). 

● Two-dimensional “universe" connected with the quantum Hall effect, is 
characterized by Fermi velocity of the chiral Luttinger liquid of the edge transport 
and by magnetic length. modes, called graviton modes (GM), arise in the 
quantum fluid of electrons under the influence of a strong magnetic field at low 
temperatures. 

● This effect is called the fractional quantum Hall effect (FQHE) in a two-
dimensional fluid. To study gravitational modes, inelastic scattering of photons is 
considered, modeled using microscopic theory with Hamiltonians at different 
filling factors.



Hamiltonians at different filling factors

We’ll use the following Hamiltonian 

modes in higher LLs, known as “cyclotron gravitons".



The dynamics
The dynamics is determined by the guiding 



Multiple GM



Fig. 1. The hierarchical structure of the CHSs in the LLL. 





The twisted K-group



The twisted K-group

F → EH

        ↓             [H]  Tors(H∉ 3(X, Z))
        X

H– the Dixmier-Douady invariant, describing the intensity of the Neve-Schwartz B-
field  

characterizing the bundles EH . 

Reduction of twisted K groups to an exact sequence of the form
                                             
                                                 0 → Z → Z → Zn → 0

leads to the result

                                                   K0(S3, n[H])=Zn



The twisted K-group

This group value determines the topological charges of the D6-brane in the presence of the Neveu-

Schwarz -field. Since the theory of relativity is defined in four-dimensional space, three coordinates 

plus time, the three-dimensional sphere with the punctured point is an approximation of three-

dimensional Euclidean space. The ten-dimensional space in string theory, compactified onto



CONCLUSIONS
● We have considered the fractional quantum Hall effect associated with graviton modes that arise in 

the quantum fluid of electrons under the influence of a strong magnetic field at low temperatures;
● We presented the geometric origin of GM and the hierarchical structure of conformal Hilbert spaces as 

null spaces of model Hamiltonians. So, the subspaces of the LLL have a hierarchical structure Hk + 1  H⊂ k;

● The inelastic scattering with the circularly polarized light, provides an example to understand 

gravitons’ dynamics. So an introduction of a third component to the microscopic Hamiltonian can lead 

to the splitting of the two GMs to three GMs. So, it is interesting to stress the hierarchical relationship,

● Using the twisted K-group apparatus for calculation of Hilbert space states of charged particles we 

received   

which indicates a consistent increase in the number of the energy levels within the FQHE. 



THANK YOU
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