






Klein-Gordon equation
(Shrödinger equation + Special Relativity)



Bose-Einstein fields

Vacuum state (state of ‘’no particles’’)

State of 1 particle with moment

State of 1 particle with moment and other particle with
moment

Quantum Field: Set of operators defined at each point

in space (                                                or space-time)



Manifolds

Coordenates

Harmonic mapping

Metrics

Smooth map



Action of harmonic maps

Minimun embedding!



Field as an harmonic map

G

Klein-Gordon Eq.:



Metric of a free massive bosonic field



Inspiration:

Dirac’s electric charge quantization



•Characteristic Class of a principal bundle P over M:

•Topological spectrum:

( )C P 

•Induced by the conexión (Dirac)

•Intrinsic (Tangent bundle)

Topological quantization



(E, π, M, F, G)

Fiber bundle

• A fiber bundle is
defined by:

• Total space E

• Base space M

• Fiber F

• Projection π

• Group G



•Riemannian manifold

Principal Fiber Bundle P

•Atlas

•Lie group G with Lie algebra 

dim P = dim M + dim G

( )C P 

Construction of a fiber bundle



Two fiber bundles



Supergravity IIB m Quantized by Dirac

Topological quantization for

Intrinsic Topological Quantization

Euler Class

Induced Topological Quantization



Classical solution of fields



Induced metric

Already discretized n , m   y

Topological quantization. Induced metric



A particular case

Fields:



Topological invariants



Analytic integration Numeric integration



Analyzing the topological spectrum
Hamiltonian of the system

Hamiltonian density:

Energy discrete spectrum!






