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Abstract 

The Einstein generalized general relativity Lagrangian dependent on the        

second derivatives of the field, when use together with poison equation causes 

the mass term in the Lagrangian disappear. This means that Higgs field which 

was proposed to generate mass need to be revised. The work also aimed to see 

how Einstein generalized general relativity Lagrangian can affect Higgs field. 
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Introduction: 
        The ordinary Lagrangian is dependent on coordinate variables, 

beside generalized coordinates and their first derivatives unfortunately 

this Lagrangian is found to be unable to describe the generalized Einstein 

generalized general relativity (EGGR) without adding to it a second 

derivative in the generalized coordinate. 

This paper is devoted to extend this notion to describe the general fields 

besides investigating its direct impact on Higgs field and its role in 

generating mass.  

Second order field dependent Lagrangian:  

The Lagrangian of (EGGR) is in the form: 

L = L (xγ , ϕ , ∂μϕ , ∂μυϕ)       (1) 

Where: 

Xγ = xo , x1 , x2 , x3  

Xo = t, x1 = x , x2 = y , x3 = z              (2) 

Thus the Lagrangian variation takes the form: 

δL  =  ∂L  ∂xμ + ∂Lδϕ + ∂Lδ∂μϕ + ∂Lδ∂μυϕ     (3) 

           ∂xμ             ∂ϕ       ∂∂μϕ         ∂∂μυϕ 

Where: 

δxμ = 0    δ∂μϕ = ∂μϕ(x) - ∂μϕ(x) 

                      = ∂μ[ϕ(x) – ϕ(x)] 

                      = ∂μ∂ϕ 

δ∂μυϕ = ∂μυϕ(x1) - ∂μυϕ(x) = ∂μυ[ϕ(x)-ϕ(x)] 

= ∂μυδϕ 

Thus: 

  



 
 

  
Page 3 

 
  

δL  δ∂μϕ  =  ∂L  ∂xμ ∂μδϕ = ∂μ [ ∂L δϕ ] - ∂μ [∂L] δϕ  

∂∂μϕ             ∂∂μϕ                        ∂∂μϕ          ∂∂μϕ          

Similarly: 

δL  δ∂μυϕ  =  ∂L  ∂μυ δϕ = ∂L δμ  - ∂μ (∂υδϕ) 

∂∂μυϕ             ∂∂μυϕ            ∂∂μυϕ        

= ∂μ [ ∂L ∂υ∂ϕ ] -  ∂μ [ ∂L ] δϕ ] - ∂μ [∂L] ∂υδϕ    (4) 

             ∂∂μυϕ                  ∂∂μυϕ                       

The Lagrangian of the electroweak field takes the form: 

L = iγΨ∂μΨ – mΨΨ – jμAμ – 1 FμυF     (5) 

                                                 4 

Disappearance of mass term in the Lagrangian:  

The second term in the Lagrangian is given by: 

mΨΨ = ρ       (6) 

According to poison equation: 

Φ = ∂μυ = -c1ρ        (7) 

Thus the mass term in L can be replaced by(5.2.6) to get: 

L = L = iγμΨ∂μΨ + Co∂μυϕ -  jμAμ – 1 FμυF  

                                                        4  

Co = 1/C1        (8) 

It is clear that the mass term which prevents invariance disappear. 

According to equation (5.2.3) the mass term appears to be. 

δL = iγμΨ∂μΨ + Co∂μυϕ       (9) 

Thus the need to Higgs fields variables to generate mass need to be 

revised. 
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Conclusion: 

The new EGGR Lagrangian which depends on the second derivative of 

the field variables causes mass term to disappear in the Lagrangian. 

Thus the non invariance of the mass term which motivates Higgs to 

propose his field needs to be revised to search for new mechanism to 

generate mass. 

 

References:  

[1] Quantum Gravity-Beyond the Standard Model. 

[2] Griffiths, David J. (1987). Introduction to Elementary Particles. 

Wiley, John & Sons, Inc.ISBN 0-471-60386-4 

[3] Higgs boson, theory and searches. Updated May 2012 by G. Bernardi 

(CNRS/IN2P3, LPNHE/U.of Paris VI & VII) 

[4] Higgs searches at LHC, Giorgia Mila on behalf of the ATLAS and 

CMS collaboration, Department of Physics, University of Torino, ITALY 

[5] Bromley, D.A. (2000). Gauge Theory of Weak Interactions. Springer. 

ISBN 3-540-67672-4. 

[6] Gordon L. Kane (1987). Modern Elementary Particle Physics. Perseus 

Books. ISBN 0-201-11749-5. 

[7] Schumm, B. A. (2004) Deep Down Things: The Breathtaking Beauty 

of Particle Physics. John Hopkins Univ. Press. ISBN 0-8018-7971-X. 

[8] Observation of a New Particle in the Search for the Standard Model 

Higgs Boson with the ATLAS Detector at the LHC, The ATLAS 

Collaboration.  

[9] CMS Collaboration, Combination of SM, SM4, FP Higgs boson 

searches. 

[10] THE Invention and Discovery of the God Particle by Jim Baggott 

(Oxford University Press; September 6, 2012). 


