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Limitations from GW170817: FabFour is cancelled

Modified FabFour*:

 lies inside experimental constraints

* B.Latosh, EPJ C 78, 991 (2018)

Fab Four



Field equations
Klein-Gordon:

Einstein:



Cosmology
FRW Metric:

Klein-Gordon:

Einstein:   



In Early universe regime model contains:

1. Bounce* 

2. Galileon Genesis**

3. Inflation** (including source terms for it) 

==> Bounce + genesis & inflation are realized



Wilczec model
Einstein-Hilbert 

no torsion:

 connections      , tetrad      

==> 

where                

A.Addazi,P.Chen,F.Fabrocini,C.Fields,E.Greco,M.Lulli,A.Marciano,P.Pasechnik, Front. Astron. Space Sci., 8, 563450 (2021)

Wilczec model: 
 where                                

Potential: 
 minimum:                                            
==> spontaneus symmetry breaking
==>
where
==>                                        ==>     



Gauss-Bonnet with non-minimal coupling generation (1)
BF theory for 4D space-time and Lorentz Lie algebra 

Equations of motion:
Adding constraints:                                                               
                                                                                                no torsion ==> B=0
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Gauss-Bonnet with non-minimal coupling generation (1)
BF theory for 4D space-time and Lorentz Lie algebra SO(3,1)

Equations of motion:
Adding constraints:                                                               
                                                                                                no torsion ==> B=0
String-inspired action (after moduli compactification and supersymmetry 
breaking):                                                                      where
Typical BF action:
                                          , 
2nd: constraints depending on Lagrange multipliers Λi,
3rd: generates the dynamics of other fields

E.Pluzshnikov, SA, submitted to EPJ C



1. The action is effective. Thus, the two fields of BF theory are considered on-
shell. The on-shell consideration can be proceeded by adding the constraints 
from the parent theory

2. The action describes an interaction between B and F mediated by a scalar 
field and has a `BF theory over BF theory` form.

3. The result should represent the most general well-defined mixing for fields B 
and F analogously to mixing matrices of Standard Model. Therefore a linear 
operator acting on a doublet (B, F) should appear. Such transformation is 
natural in supergravity. 

Gauss-Bonnet with non-minimal coupling generation (2)



Effective action
here
Assume:
A nonlinearity in dependence                         with                      relates Λi to φ by 
few multiple branches. 
The aim is to obtain a single well-defined scalar-tensor theory ==> the linear 
ansatz is the minimal choice. 
The equations                                       ==>

==>  

Gauss-Bonnet with non-minimal coupling generation (3)



 ==> 

==> the action reduces to
==> The resulting effective theory is equivalent to one obtained by applying the 
following transformation of the on-shell forms B and F

The effective action transforms as:

==>  

Gauss-Bonnet with non-minimal coupling generation (4)
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Consider the following mixing functions:

==> 

where 

Gauss-Bonnet with non-minimal coupling generation (6)



1.

2.

3.

==> compatible with ACT data   

Gauss-Bonnet with non-minimal coupling generation (7)



How to catch
1. Gravitational Wave Astronomy*:

==> + additional scalar mode ==> 3 polarizations.
The situation in Horndeski (including FabFour) is the same.

2. Black hole shadows & accetion disks & black hole mergers (to be fulfilled)

3. Turnaround radius (to be fulfilled)

... 

*S.A., S.Kuzmin, E.Plyzshnikov, R.Stamov, I.Chekh, accepted to UFN (2026)




