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• Metric, metric–affine and affine gravities are physically equivalent
(Kijowski, Ferraris, Jakubiec, 1978–1988)

• Metric Lagrangians for cosmological constant and electromagnetic
field have simple equivalents in affine gravity

•  and EM together have a simple Lagrangian only in one gravity
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Action variation for free Lagrangian

Lagrange field equations

give differential relation (g)  

(g) + R() + algebraic R(g)  differential equation for g

If        depends only on             then          is symmetric 


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First Hamilton equation                                            
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Second Hamilton equation
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One can show (Ferraris and Kijowski, LMP 1981; gr-qc/0701176)

Both simple Lagrangians are dynamically equivalent
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Two different models:  which one is physical ?

1.                                           simple                     complicated

2.                                           simple                     complicated
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Possible explanation of the Pioneer anomaly ?


