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Theory of gravity in the affine frame

S. Samokhvalov
(DDTU, Kamyanske, Ukraine)
E-mail: serg_samokhval@ukr.net

Let e, = h4 0, by the affine frame in the Riemann space, go = €4 - € and F, = Ovhy, — Oyhy, —
non-holonomity coefficients. Suppose, that 7}, is coefficients of the torsion-free and metric-compatible
affine connection in the affine frame e,, so Fy!, = v, — 7% and gapc = V,op T Vpea- Lhe Riemann curvature
scalar R = 6%y 9" (0,72, + 7i5q), where 8% - alternator, decompose into R = —Ly + £0,,(eV*), where
e? = det{gaphhl} and V#* =~k — 4. Function

bd
Ly =639 Ve Vod
plays the role of Lagrangian in the theory of gravity in the affine frame (TGAF).
Let’s consider TY9-transformations:
ozt = hht?,
b b
6h), = —F t" — 9,t%,
6gbc = _gbc,ata
with infinitesimal parameters ¢t*. Lagrangian L, is invariant under this transformations, so take place
the strong Noether’s identity
th 4+ VBl = —-GH,
where
b b :
th = ByFE), + D** . — Lol
is the energy-momentum tensor of the gravitational field in TGAR,
By = 6,7 (eE +hgVY),

DbCN _ _(,y,ubc _’_W/ch) + hg(qdb,ygc _f_gdc,yg,b) +gchp
and G% - Einstein tensor. On the gravitational extremal G4 = 74, where 74’ - energy-momentum tensor

of matter fields, we obtain the equation for gravitation field in TGAR:
Oy (eBl?) = —€Tl,

where T} = th + 7/’ is the complete energy-momentum tensor of the gravitational and matter fields,
and eBL’ plays the role of its superpotential. This equation has the form of Maxwell equations and
equations of gauge theory of gravity in the orthonormal frame [1].
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