
• Scalar fields
We consider a massive complex scalar field

We have



• Spinor fields

Dimensional reduction

Consider D=2m, the spinors in D+1 have the same number of
components

The sign of of m has no physical significance, since it can be changed
By a field redefinition with



Dimensional reduction

• Periodic and antiperiodic boundary conditions

Fourier expansion

The D+1 Dirac equation

implies

where



Dimensional reduction

• Periodic and antiperiodic boundary
conditions

With a

We see



Dimensional reduction

• Maxwell Field

Gauge fixing condition implies



Dimensional reduction



Dimensional reduction

• Maxwell Field

Degrees of freedom ( initial conditions) 2(D-1), the on-shell degrees
of freedom are D-1

k=0, 2( D-2) corresponding to the vector and 2 associated to an scalar

It coincides with the counting of a massless gauge vector in D+1



Dimensional reduction

• Action of the massive gauge field



Dimensional reduction

• Rarita Schwinger Field
Consider a massless Rarita-Schwinger field in D+1 with D=2m.
We assume is antiperiodic, so the Fourier series 

modes involve only half-integer k

We choose the gauge

The reduced equations are



Dimensional reduction

• Rarita Schwinger Field
Gives the equation of motion of a massive RS field

There are two constraints

Th equation of motion becomes



Dimensional reduction



Differential geometry

• The metric and the frame field
Line element Non-degenerate metric

Frame field

Inverse frame field



Differential geometry

• Frame field

Vector under Lorentz transformations

Vector field

Dual form



Volume forms and integration
can be integrated

Canonical volume form depends of the metric or frame field



Volume forms and integration
dV

Action for fields



Hodge duality of forms

Lorentzian signature

Euclidean signature

For D=2m it is possible the constraint of self-duality or antiself duality



Hodge duality of forms

Euclidean signature

Lorentzian siganture

Is a top form and can be integrated



p-forms gauge fields

Bianchi identity



p-forms gauge fields
equations of motion

Bianchi identity

A p-form and D-p-2 form are dual

Algebraic equation of motion



p-forms gauge fields

Off-shell degrees of freedom, number of compoents of a p-form in D-1
Dimensions. 

On-shell degrees of freedom


