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What are topological defects ?  
They are finite energy and stable configurations, solutions of the field
equations of motion and emerge as a consequence of a SSB process.



  

Topological Configurations from phase transitions Topological Configurations from phase transitions 
(with SSB):(with SSB):

Applications e.g. in:

- in cosmology (early universe phase transitions)

- in condensed matter systems (superfluids, 
superconductivity, liquid crystals, etc) 

- in QCD : confinement ideas
and in many other contexts



  

Formation of topological defects (Kibble-Zurek mechanism):



  

Cosmic strings have been extensively studied in numerical simulations:

http://www.damtp.cam.ac.uk/user/gr/public/cs_evol.html

http://www.damtp.cam.ac.uk/user/gr/public/images/cs_rad.gif


  

3- Deriving the Dual Action: a quantum field theory for strings3- Deriving the Dual Action: a quantum field theory for strings

The abelian Higgs Model (AHM):



  



  

magnetic flux



  



  



  

Then:



  

Finally:



  

Using:

++
(Y. Nambu, 1976 )

a ~ string radius



  

The effective potential contributions due to vortex-strings: 

When integrationg over the Kalb-Ramond field W (one-loop level):

Defining:
~ 1/(string radius)

ROR, Medeiros Neto, Barci, Linhares, PRD72, 103524 (2005)ROR, Medeiros Neto, Barci, Linhares, PRD72, 103524 (2005)



  

String effective mass term: Ms(T). At some T=Ts  Ms(Ts) = 0

using:

for



  

Strings condense at T=Ts

Ts  the Ginzburg temperature Tg

The regime e^2/λ << 1  like type II superconductor
                                         2nd order PT

For e^2/λ >> 1  like type I superconductor,

gauge fluctuations are stronger  1st  order PT

Since Ts ~ Tc, the driven mechanism of the 
    1st order PT is a melting of topological defects 

Summary and Outlook:



  

Monopoles (in the context of the compact AHM) 
could be added here as external fields

Study of the finite T effects and possible 
consequences for the confinement picture

in the dual superconductor model ?

Same approach could be used in nonabelian gauge 
field theory (eg Gergi-Glashow model) and study 

monopole condensation directly (work under way …)


