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Let ea = hµa∂µ by the a�ne frame in the Riemann space, gab = ea · eb and F aµν = ∂νh
a
µ−∂µhaν � non-

holonomity coe�cients. Suppose, that γabc is coe�cients of the torsion-free and metric-compatible a�ne
connection in the a�ne frame ea, so F

a
bc = γabc − γacb and gab,c = γ·acb + γ·bca. The Riemann curvature

scalar R = δµνab g
bd(∂µγ

a
νd + γaµcγ

c
νd), where δ

µν
ab - alternator, decompose into R = −Lγ + 1

e∂µ(eV
µ),

where e2 = det{gabhaµhbν} and V µ = γµcc − γcµc· . Function

Lγ = δµνab g
bdγaµcγ

c
νd

plays the role of Lagrangian in the theory of gravity in the a�ne frame (TGAF).
Let's consider T g-transformations:

δxµ = hµat
a,

δhbµ = −F bµata − ∂µta,
δgbc = −gbc,ata

with in�nitesimal parameters ta. Lagrangian Lγ is invariant under this transformations, so take place
the strong Noether's identity

tµa +∇σBµσ
a = −Gµa ,

where
tµa = Bσµ

b F bσa +Dbcµγ·bac − Lγhµa
is the energy-momentum tensor of the gravitational �eld in TGAR,

Bµσ
a = δµσρν (γ

ρν
a· + hρaV

ν),

Dbcµ = −(γµbc + γµcb) + hµd(g
dbγaca + gdcγaba ) + gbcV µ

and Gµa - Einstein tensor. On the gravitational extremal Gµa = τµa , where τ
µ
a - energy-momentum tensor

of matter �elds, we obtain the equation for gravitation �eld in TGAR:

∂σ(eB
µσ
a ) = −eTµa ,

where Tµa = tµa + τµa is the complete energy-momentum tensor of the gravitational and matter �elds,
and eBµσ

a 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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