
Teleparallel Geometry and Invariance of field equations

Christian Pfeifer 
Center of Applied Space Technology and Microgravity, ZARM 

University of Bremen

June 2021, TeleWorSe Tartu

European Union
European Regional 
Development Fund

Investing
in your future



2

1. Teleparallel/Weitzenböck Geometry

2. Symmetry and Covariance in teleparallel theories of Gravity

3. Conclusion

C. Pfeifer, TeleWorSe 2021, Tartu Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion



3

1. Teleparallel/Weitzenböck Geometry

2. Symmetry and Covariance in teleparallel theories of Gravity

3. Conclusion

C. Pfeifer, TeleWorSe 2021, Tartu Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion



Geometric fields - General Connections - Weitzenböck Connection & Gauge

C. Pfeifer, TeleWorSe 2021, Tartu 4Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion



Geometry of a spacetime manifold M

Geometric fields - General Connections - Weitzenböck Connection & Gauge

C. Pfeifer, TeleWorSe 2021, Tartu 5Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion



Tetrad components  θa
μ(x)

Geometry of a spacetime manifold M

Geometric fields - General Connections - Weitzenböck Connection & Gauge

C. Pfeifer, TeleWorSe 2021, Tartu 6Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion



Tetrad components  θa
μ(x)

∙ technically: basis 1-forms θa = θa
μdxμ

∙ practically: 16 field components θa
μ with inverse ea

μ θa
μea

ν = δν
μ, θa

νeb
ν = δa

b

∙ the metric is a derived object gμν = ηabθa
μθb

ν, ηab = diag( − , + , + , + )

Geometry of a spacetime manifold M

Geometric fields - General Connections - Weitzenböck Connection & Gauge

C. Pfeifer, TeleWorSe 2021, Tartu 7Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion



Tetrad components  θa
μ(x)

An independent flat and metric compatible connection Γσ
μν(x)

∙ technically: basis 1-forms θa = θa
μdxμ

∙ practically: 16 field components θa
μ with inverse ea

μ θa
μea

ν = δν
μ, θa

νeb
ν = δa

b

∙ the metric is a derived object gμν = ηabθa
μθb

ν, ηab = diag( − , + , + , + )

Geometry of a spacetime manifold M

Geometric fields - General Connections - Weitzenböck Connection & Gauge

C. Pfeifer, TeleWorSe 2021, Tartu 8Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion



Tetrad components  θa
μ(x)

An independent flat and metric compatible connection  (defines parallel transport and covariant derivative)Γσ
μν(x)

∙ technically: basis 1-forms θa = θa
μdxμ

∙ practically: 16 field components θa
μ with inverse ea

μ θa
μea

ν = δν
μ, θa

νeb
ν = δa

b

∙ the metric is a derived object gμν = ηabθa
μθb

ν, ηab = diag( − , + , + , + )

Geometry of a spacetime manifold M

C. Pfeifer, TeleWorSe 2021, Tartu 9

Geometric fields - General Connections - Weitzenböck Connection & Gauge

Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion



Transformation behaviour of a connection under a change of basis

Tetrad components  θa
μ(x)

∙ technically: basis 1-forms θa = θa
μdxμ

∙ practically: 16 field components θa
μ with inverse ea

μ θa
μea

ν = δν
μ, θa

νeb
ν = δa

b

∙ the metric is a derived object gμν = ηabθa
μθb

ν, ηab = diag( − , + , + , + )

Geometry of a spacetime manifold M

C. Pfeifer, TeleWorSe 2021, Tartu 10

An independent flat and metric compatible connection  (defines parallel transport and covariant derivative)Γσ
μν(x)

ωa
bμ = θa

ρ(eb
νΓρ

νμ + ∂μeb
ρ)

∙  tetrad basis representation Γμ
νρ = ea

μ(∂ρθa
ν + ωa

bρθb
ν)

∙  spin connection coefficients ωa
bμ

Geometric fields - General Connections - Weitzenböck Connection & Gauge

Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion



Transformation behaviour of a connection under a change of basis

Tetrad components  θa
μ(x)

∙ technically: basis 1-forms θa = θa
μdxμ

∙ practically: 16 field components θa
μ with inverse ea

μ θa
μea

ν = δν
μ, θa

νeb
ν = δa

b

∙ the metric is a derived object gμν = ηabθa
μθb

ν, ηab = diag( − , + , + , + )

Geometry of a spacetime manifold M

Geometric fields - General Connections - Weitzenböck Connection & Gauge

C. Pfeifer, TeleWorSe 2021, Tartu 11

An independent flat and metric compatible connection  (defines parallel transport and covariant derivative)Γσ
μν(x)

ωa
bμ = θa

ρ(eb
νΓρ

νμ + ∂μeb
ρ)

∙  tetrad basis representation Γμ
νρ = ea

μ(∂ρθa
ν + ωa

bρθb
ν)

∙  spin connection coefficients ωa
bμ = Λ̄a

c∂μ(Λ̄−1)c
b

Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion



Transformation behaviour of a connection under a change of basis

Tetrad components  θa
μ(x)

∙ technically: basis 1-forms θa = θa
μdxμ

∙ practically: 16 field components θa
μ with inverse ea

μ θa
μea

ν = δν
μ, θa

νeb
ν = δa

b

∙ the metric is a derived object gμν = ηabθa
μθb

ν, ηab = diag( − , + , + , + )

Geometry of a spacetime manifold M

C. Pfeifer, TeleWorSe 2021, Tartu 12

An independent flat and metric compatible connection  (defines parallel transport and covariant derivative)Γσ
μν(x)

ωa
bμ = θa

ρ(eb
νΓρ

νμ + ∂μeb
ρ)

∙  tetrad basis representation Γμ
νρ = ea

μ(∂ρθa
ν + ωa

bρθb
ν)

∙  spin connection coefficients ωa
bμ = Λ̄a

c∂μ(Λ̄−1)c
b

Covariance under Lorentz transformations

θa
μ ↦ ̂θa

μ = θb
μ(Λ−1)a

b, ea
μ ↦ ̂ea

μ = eb
μΛb

a, Λ̄a
b ↦ Λ̂a

b = (Λ−1)a
bΛ̄b

c, Λa
b, Λ̄a

b ∈ SO(1,3)

ωa
bμ = Λ̄a

c∂μ(Λ̄−1)c
b → ω̂a

bμ = Λ̂a
c∂μ(Λ̂−1)c

b = (Λ−1)a
cωc

dμΛd
b + (Λ−1)a

c∂μΛc
b

Geometric fields - General Connections - Weitzenböck Connection & Gauge

Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion



Transformation behaviour of a connection under a change of basis

Tetrad components  θa
μ(x)

∙ technically: basis 1-forms θa = θa
μdxμ

∙ practically: 16 field components θa
μ with inverse ea

μ θa
μea

ν = δν
μ, θa

νeb
ν = δa

b

∙ the metric is a derived object gμν = ηabθa
μθb

ν, ηab = diag( − , + , + , + )

Geometry of a spacetime manifold M

C. Pfeifer, TeleWorSe 2021, Tartu 13

ωa
bμ = θa

ρ(eb
νΓρ

νμ + ∂μeb
ρ)

Covariance under Lorentz transformations

θa
μ ↦ ̂θa

μ = θb
μ(Λ−1)a

b, ea
μ ↦ ̂ea

μ = eb
μΛb

a, Λ̄a
b ↦ Λ̂a

b = (Λ−1)a
bΛ̄b

c, Λa
b, Λ̄a

b ∈ SO(1,3)

ωa
bμ = Λ̄a

c∂μ(Λ̄−1)c
b → ω̂a

bμ = Λ̂a
c∂μ(Λ̂−1)c

b = (Λ−1)a
cωc

dμΛd
b + (Λ−1)a

c∂μΛc
b

An independent flat and metric compatible connection  (defines parallel transport and covariant derivative)Γσ
μν(x)

∙  tetrad basis representation Γμ
νρ = ea

μ(∂ρθa
ν + ωa

bρθb
ν)

∙  spin connection coefficients ωa
bμ = Λ̄a

c∂μ(Λ̄−1)c
b

Geometric fields - General Connections - Weitzenböck Connection & Gauge

Affine connection and metric invariant under local Lorentz transformations (behave tensorial when index is changed)
gμν[ ̂θ] = gμν[θ], Γμ

νρ[ ̂θ, Λ̂] = Γμ
νρ[θ, Λ̃], Tρ

μν[ ̂θ, Λ̂] = Tρ
μν[θ, Λ̃]

Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion



Transformation behaviour of a connection under a change of basis

C. Pfeifer, TeleWorSe 2021, Tartu 14

ωa
bμ = θa

ρ(eb
νΓρ

νμ + ∂μeb
ρ)

Covariance under Lorentz transformations

θa
μ ↦ ̂θa

μ = θb
μ(Λ−1)a

b, ea
μ ↦ ̂ea

μ = eb
μΛb

a, Λ̄a
b ↦ Λ̂a

b = (Λ−1)a
bΛ̄b

c, Λa
b, Λ̄a

b ∈ SO(1,3)

ωa
bμ = Λ̄a

c∂μ(Λ̄−1)c
b → ω̂a

bμ = Λ̂a
c∂μ(Λ̂−1)c

b = (Λ−1)a
cωc

dμΛd
b + (Λ−1)a

c∂μΛc
b

An independent flat and metric compatible connection  (defines parallel transport and covariant derivative)Γσ
μν(x)

∙  tetrad basis representation Γμ
νρ = ea

μ(∂ρθa
ν + ωa

bρθb
ν)

∙  spin connection coefficients ωa
bμ = Λ̄a

c∂μ(Λ̄−1)c
b

Geometric fields - General Connections - Weitzenböck Connection & Gauge

Affine connection and metric invariant under local Lorentz transformations (behave tensorial when index is changed)
gμν[ ̂θ] = gμν[θ], Γμ

νρ[ ̂θ, Λ̂] = Γμ
νρ[θ, Λ̃], Tρ

μν[ ̂θ, Λ̂] = Tρ
μν[θ, Λ̃]

Geometry of manifolds in terms of tetrads and connections implies transformation behaviour of spin connection 

Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion



Transformation behaviour of a connection under a change of basis

C. Pfeifer, TeleWorSe 2021, Tartu 15

ωa
bμ = θa

ρ(eb
νΓρ

νμ + ∂μeb
ρ)

Covariance under Lorentz transformations

θa
μ ↦ ̂θa

μ = θb
μ(Λ−1)a

b, ea
μ ↦ ̂ea

μ = eb
μΛb

a, Λ̄a
b ↦ Λ̂a

b = (Λ−1)a
bΛ̄b

c, Λa
b, Λ̄a

b ∈ SO(1,3)

ωa
bμ = Λ̄a

c∂μ(Λ̄−1)c
b → ω̂a

bμ = Λ̂a
c∂μ(Λ̂−1)c

b = (Λ−1)a
cωc

dμΛd
b + (Λ−1)a

c∂μΛc
b

An independent flat and metric compatible connection  (defines parallel transport and covariant derivative)Γσ
μν(x)

∙  tetrad basis representation Γμ
νρ = ea

μ(∂ρθa
ν + ωa

bρθb
ν)

∙  spin connection coefficients ωa
bμ = Λ̄a

c∂μ(Λ̄−1)c
b

Geometric fields - General Connections - Weitzenböck Connection & Gauge

Affine connection and metric invariant under local Lorentz transformations (behave tensorial when index is changed)
gμν[ ̂θ] = gμν[θ], Γμ

νρ[ ̂θ, Λ̂] = Γμ
νρ[θ, Λ̃], Tρ

μν[ ̂θ, Λ̂] = Tρ
μν[θ, Λ̃]

Geometry of manifolds in terms of tetrads and connections implies transformation behaviour of spin connection 
No physical field theory involved.

Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion



Transformation behaviour of a connection under a change of basis

C. Pfeifer, TeleWorSe 2021, Tartu 16

ωa
bμ = θa

ρ(eb
νΓρ

νμ + ∂μeb
ρ)

Covariance under Lorentz transformations

θa
μ ↦ ̂θa

μ = θb
μ(Λ−1)a

b, ea
μ ↦ ̂ea

μ = eb
μΛb

a, Λ̄a
b ↦ Λ̂a

b = (Λ−1)a
bΛ̄b

c, Λa
b, Λ̄a

b ∈ SO(1,3)

ωa
bμ = Λ̄a

c∂μ(Λ̄−1)c
b → ω̂a

bμ = Λ̂a
c∂μ(Λ̂−1)c

b = (Λ−1)a
cωc

dμΛd
b + (Λ−1)a

c∂μΛc
b

An independent flat and metric compatible connection  (defines parallel transport and covariant derivative)Γσ
μν(x)

∙  tetrad basis representation Γμ
νρ = ea

μ(∂ρθa
ν + ωa

bρθb
ν)

∙  spin connection coefficients ωa
bμ = Λ̄a

c∂μ(Λ̄−1)c
b

Geometric fields - General Connections - Weitzenböck Connection & Gauge

Weitzenböck Gauge: Choose Λa
b = (Λ̄−1)a

b ⇒ Λ̂a
b = δa

b ⇒ Γμ
νρ[θa

μ, δa
b] = ea

μ∂ρθa
ν, Tρ

μν[θa
μ, δa

b] = 2ec
ρ∂[μθc

ν], ωa
bμ = 0.

Affine connection and metric invariant under local Lorentz transformations (behave tensorial when index is changed)
gμν[ ̂θ] = gμν[θ], Γμ

νρ[ ̂θ, Λ̂] = Γμ
νρ[θ, Λ̃], Tρ

μν[ ̂θ, Λ̂] = Tρ
μν[θ, Λ̃]

Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion

Geometry of manifolds in terms of tetrads and connections implies transformation behaviour of spin connection 
No physical field theory involved.



17

1. Teleparallel/Weitzenböck Geometry

2. Symmetry and Covariance in teleparallel theories of Gravity

3. Conclusion

C. Pfeifer, TeleWorSe 2021, Tartu Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion



C. Pfeifer, TeleWorSe 2021, Tartu 18

Covariance and Invariance of field theories - Teleparallel Gravity

Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion



C. Pfeifer, TeleWorSe 2021, Tartu 19

Covariance and Invariance of field theories - Teleparallel Gravity

Ingredients for dynamical equations in physics:
∙ dynamical physical fields Ψ : M → E,
∙ source fields J : M → E*,
∙ background structure Σ,

E some configuration bundle, for example some tensor bundle over M
E* the dual configuration bundle
for example a spacetime metric and a connection

Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion



C. Pfeifer, TeleWorSe 2021, Tartu 20

Covariance and Invariance of field theories - Teleparallel Gravity

Ingredients for dynamical equations in physics:
∙ dynamical physical fields Ψ : M → E,
∙ source fields J : M → E*,
∙ background structure Σ,

E some configuration bundle, for example some tensor bundle over M
E* the dual configuration bundle
for example a spacetime metric and a connection

Field equations:

F(Ψ, Σ) = J

Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion



C. Pfeifer, TeleWorSe 2021, Tartu 21

Covariance and Invariance of field theories - Teleparallel Gravity

Ingredients for dynamical equations in physics:
∙ dynamical physical fields Ψ : M → E,
∙ source fields J : M → E*,
∙ background structure Σ,

E some configuration bundle, for example some tensor bundle over M
E* the dual configuration bundle
for example a spacetime metric and a connection

Field equations:

F(Ψ, Σ) = J

Behaviour under diffeomorphisms:

Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion

f : M → M



C. Pfeifer, TeleWorSe 2021, Tartu 22

Covariance and Invariance of field theories - Teleparallel Gravity

Ingredients for dynamical equations in physics:
∙ dynamical physical fields Ψ : M → E,
∙ source fields J : M → E*,
∙ background structure Σ,

E some configuration bundle, for example some tensor bundle over M
E* the dual configuration bundle
for example a spacetime metric and a connection

Field equations:

F(Ψ, Σ) = J

Behaviour under diffeomorphisms:

f : M → M

∙ acts on dynamical fields  Ψ̃ = f ⋅ Ψ
∙ acts on sources  J̃ = f ⋅ J
∙ acts on background  Σ̃ = f ⋅ Σ,

Notation :  " ⋅ " denotes action of f on field under considerration

Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion



C. Pfeifer, TeleWorSe 2021, Tartu 23

Covariance and Invariance of field theories - Teleparallel Gravity

Ingredients for dynamical equations in physics:
∙ dynamical physical fields Ψ : M → E,
∙ source fields J : M → E*,
∙ background structure Σ,

E some configuration bundle, for example some tensor bundle over M
E* the dual configuration bundle
for example a spacetime metric and a connection

Field equations:

F(Ψ, Σ) = J

Behaviour under diffeomorphisms:

f : M → M

∙ acts on dynamical fields  Ψ̃ = f ⋅ Ψ
∙ acts on sources  J̃ = f ⋅ J
∙ acts on background  Σ̃ = f ⋅ Σ,

Notation :  " ⋅ " denotes action of f on field under considerration

F is diff covariant iff 

F is diff invariant iff

F(Ψ, Σ) = J ⇔ F(Ψ̃, Σ̃) = J̃

F(Ψ, Σ) = J ⇔ F(Ψ̃, Σ) = J̃

[Giulini 2006]

Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion



C. Pfeifer, TeleWorSe 2021, Tartu 24

Ingredients for dynamical equations in physics:
∙ dynamical physical fields Ψ : M → E,
∙ source fields J : M → E*,
∙ background structure Σ,

E some configuration bundle, for example some tensor bundle over M
E* the dual configuration bundle
for example a spacetime metric and a connection

Field equations:

F(Ψ, Σ) = J

Behaviour under diffeomorphisms: Example: Maxwell equation on CST

f : M → M

∙ acts on dynamical fields  Ψ̃ = f ⋅ Ψ
∙ acts on sources  J̃ = f ⋅ J
∙ acts on background  Σ̃ = f ⋅ Σ,

Notation :  " ⋅ " denotes action of f on field under considerration

F is diff covariant iff 

F is diff invariant iff

F(Ψ, Σ) = J ⇔ F(Ψ̃, Σ̃) = J̃

F(Ψ, Σ) = J ⇔ F(Ψ̃, Σ) = J̃

dF = 0, d ⋆ F = 0

Covariance and Invariance of field theories - Teleparallel Gravity

Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion



C. Pfeifer, TeleWorSe 2021, Tartu 25

Ingredients for dynamical equations in physics:
∙ dynamical physical fields Ψ : M → E,
∙ source fields J : M → E*,
∙ background structure Σ,

E some configuration bundle, for example some tensor bundle over M
E* the dual configuration bundle
for example a spacetime metric and a connection

Field equations:

F(Ψ, Σ) = J

Behaviour under diffeomorphisms: Example: Maxwell equation on CST

f : M → M

∙ acts on dynamical fields  Ψ̃ = f ⋅ Ψ
∙ acts on sources  J̃ = f ⋅ J
∙ acts on background  Σ̃ = f ⋅ Σ,

Notation :  " ⋅ " denotes action of f on field under considerration

F is diff covariant iff 

F is diff invariant iff

F(Ψ, Σ) = J ⇔ F(Ψ̃, Σ̃) = J̃

F(Ψ, Σ) = J ⇔ F(Ψ̃, Σ) = J̃

dF = 0, d ⋆ F = 0

Covariance and Invariance of field theories - Teleparallel Gravity

∙ dynamical physical fields A : M → T*M,
∙ source fields J : M → TM,
∙ background structure: hodge star defined by a spacetime metric g

Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion



C. Pfeifer, TeleWorSe 2021, Tartu 26

Ingredients for dynamical equations in physics:
∙ dynamical physical fields Ψ : M → E,
∙ source fields J : M → E*,
∙ background structure Σ,

E some configuration bundle, for example some tensor bundle over M
E* the dual configuration bundle
for example a spacetime metric and a connection

Field equations:

F(Ψ, Σ) = J

Behaviour under diffeomorphisms: Example: Maxwell equation on CST

f : M → M

∙ acts on dynamical fields  Ψ̃ = f ⋅ Ψ
∙ acts on sources  J̃ = f ⋅ J
∙ acts on background  Σ̃ = f ⋅ Σ,

Notation :  " ⋅ " denotes action of f on field under considerration

F is diff covariant iff 

F is diff invariant iff

F(Ψ, Σ) = J ⇔ F(Ψ̃, Σ̃) = J̃

F(Ψ, Σ) = J ⇔ F(Ψ̃, Σ) = J̃

dF = 0, d ⋆ F = 0

Quiz: Are the equations diffeo covariant or invariant?

Covariance and Invariance of field theories - Teleparallel Gravity

∙ dynamical physical fields A : M → T*M,
∙ source fields J : M → TM,
∙ background structure: hodge star defined by a spacetime metric g

Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion



C. Pfeifer, TeleWorSe 2021, Tartu 27

Ingredients for dynamical equations in physics:
∙ dynamical physical fields Ψ : M → E,
∙ source fields J : M → E*,
∙ background structure Σ,

E some configuration bundle, for example some tensor bundle over M
E* the dual configuration bundle
for example a spacetime metric and a connection

Field equations:

F(Ψ, Σ) = J

Behaviour under diffeomorphisms: Example: Maxwell equation on CST

f : M → M

∙ acts on dynamical fields  Ψ̃ = f ⋅ Ψ
∙ acts on sources  J̃ = f ⋅ J
∙ acts on background  Σ̃ = f ⋅ Σ,

Notation :  " ⋅ " denotes action of f on field under considerration

F is diff covariant iff 

F is diff invariant iff

F(Ψ, Σ) = J ⇔ F(Ψ̃, Σ̃) = J̃

F(Ψ, Σ) = J ⇔ F(Ψ̃, Σ) = J̃

dF = 0, d ⋆ F = 0

F is diff covariant (i.e. coordinate independent) not invariant

Covariance and Invariance of field theories - Teleparallel Gravity

∙ dynamical physical fields A : M → T*M,
∙ source fields J : M → TM,
∙ background structure: hodge star defined by a spacetime metric g

Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion

Quiz: Are the equations diffeo covariant or invariant?



C. Pfeifer, TeleWorSe 2021, Tartu 28

Field equations:

F(Ψ, Σ) = J

Behaviour under diffeomorphisms: Example: Maxwell equation on CST

f : M → M

∙ acts on dynamical fields  Ψ̃ = f ⋅ Ψ
∙ acts on sources  J̃ = f ⋅ J
∙ acts on background  Σ̃ = f ⋅ Σ,

Notation :  " ⋅ " denotes action of f on field under considerration

F is diff covariant iff 

F is diff invariant iff

F(Ψ, Σ) = J ⇔ F(Ψ̃, Σ̃) = J̃

F(Ψ, Σ) = J ⇔ F(Ψ̃, Σ) = J̃

dF = 0, d ⋆ F = 0

∙ dynamical physical fields A : M → T*M,
∙ source fields J : M → TM,
∙ background structure: hodge star defined by a spacetime metric g
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Generalize to arbitrary mappings f, which act on dynamical fields, sources and backgrounds 

Covariance: Are the field equations formulated geometrically - coordinate independent, basis independent, …? 
Invariance: Is there a non-trivial mapping on the dynamical fields which maps solutions into solutions?

Covariance and Invariance of field theories - Teleparallel Gravity

Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion

Quiz: Are the equations diffeo covariant or invariant?
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Field equations: F(Ψ, Σ) = J

Covariance and Invariance of field theories - Teleparallel Gravity

Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion
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1. Teleparallel/Weitzenböck Geometry

2. Symmetry and Covariance in teleparallel theories of Gravity

3. Conclusion

C. Pfeifer, TeleWorSe 2021, Tartu Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion
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Conclusion

Geometry of manifolds in terms of tetrads and connections implies transformation behaviour of spin connection 
No physical field theory involved.

Fully covariant formulation of teleparallel theories of gravity is invariant under local Lorentz transformations.

Teleparallel Geometry - Invariance in Teleparallel Gravity - Conclusion

Generalize to arbitrary mappings f, which act on dynamical fields, sources and backgrounds 

Covariance: Are the field equations formulated geometrically - coordinate independent, basis independent, …? 
Invariance: Is there a non-trivial mapping on the dynamical fields which maps solutions into solutions?

Let us be clear with the notions of covariance and invariance in tele parallel Gravity 

A geometric formulation of the geometry of spacetime requires covariant formulation of tele parallel geometry. 

TEGR dynamics are special, since they are independent of the spin connection.


