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The	
  infla2onary	
  paradigm	


•  There	
  have	
  been	
  various	
  models	
  induced	
  by	
  high	
  energy	
  theories.	
  

	
  
However…	
  
•  There	
  exists	
  no	
  signal	
  of	
  such	
  theories	
  in	
  experiments.	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  some	
  physicists	
  want	
  to	
  explain	
  the	
  infla2on	
  without	
  using	
  them.	
  

The	
  best	
  idea	
  
explaining	
  the	
  early	
  
universe!	


SUSY,	
  super	
  string,	
  extra	
  dimension…	


Higgs	
  Infla2on	
  might	
  meet	
  their	
  expecta2on!	
  	
  	




What	
  is	
  Higgs	
  Infla2on?	


•  Ac2on	
  is	
  as	
  follows	
  [1]	
  :	
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•  It	
  is	
  worth	
  inves2ga2ng	
  a	
  possible	
  role	
  of	
  gauge	
  fields	
  in	
  infla2onary	
  
universe.	
  

	
  
	
  
	
  

•  What	
  happens	
  if	
  electroweak	
  gauge	
  fields	
  are	
  included	
  in	
  
Higgs	
  Infla2on	
  model?	
  

•  Higgs	
  Infla2on	
  can	
  make	
  sizable	
  primordial	
  magne2c	
  
fields.	
  

	
  

If	
  there	
  exist	
  gauge	
  fields	
  in	
  early	
  universe…	


  Anisotropic	
  Infla2on	
  
  Gauge-­‐fla2on	
  
  Chromo-­‐natural	
  Infla2on	
  etc.	


Several	
  models	
  with	
  gauge	
  fields	


As	
  a	
  result…	




•  Magne2c	
  fields	
  in	
  clusters	
  of	
  galaxies	
  have	
  been	
  observed.	
  

	
  	
  	
  	
  
	
  	
  
	
  	
  They	
  might	
  be	
  generated	
  from	
  infla2on!	
  
	
  
	
  
	
  
	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Higgs	
  Infla2on	
  might	
  sa2sfy	
  this	
  constraint!	
  	
  
	
  
	
  
	


Mo2va2on	
  of	
  genera2ng	
  	
  
primordial	
  magne2c	
  fields	


Very	
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•  Ac2on	
  is	
  as	
  follows:	
  

•  We	
  assume	
  a	
  homogeneous	
  and	
  closed	
  universe:	


Higgs	
  Infla2on	
  with	
  gauge	
  fields	




•  If	
  only	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  gauge	
  field	
  exists…	
  	
  

•  Considering	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  gauge	
  field…	


Configura2ons	
  of	
  gauge	
  fields	
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Solving	
  calcula2on…	


•  Solving	
  six	
  parameters:	


(Other	
  two	
  gauge	
  components	
  evolve	
  like	
  this	
  one.)　 	




Solving	
  calcula2on…	

•  Amer	
  infla2on,	
  the	
  equa2on	
  for	
  gauge	
  fields	
  approximate	
  the	
  

following	
  ones:	


resonance	
  happens!	
  	




Topological	
  Configura2on	
  	


•  The	
  change	
  of	
  Chern-­‐Simons	
  number	
  is	
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Genera2on	
  of	
  magne2c	
  fields	

•  The	
  magne2c	
  field	
  is	
  given	
  by:	
  

	
  

Observa2onal	
  constraint	




Anisotropy	
  from	
  Higgs	
  Infla2on	


•  The	
  anisotropy	
  survives	
  
during	
  and	
  amer	
  Higgs	
  
Infla2on.	
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Conclusion	
  and	
  outlook	

•  We	
  studied	
  cosmological	
  dynamics	
  of	
  electroweak	
  gauge	
  fields	
  during	
  and	
  

amer	
  Higgs	
  Infla2on.	
  
	
  
•  Gauge	
  fields	
  rapidly	
  grow	
  due	
  to	
  parametric	
  resonances	
  amer	
  infla2on	
  and	
  

then	
  sizable	
  primordial	
  magne2c	
  fields	
  which	
  might	
  be	
  compa2ble	
  with	
  
observa2on.	
  

	
  
•  Remarkably,	
  the	
  resultant	
  amplitude	
  of	
  magne2c	
  fields	
  depends	
  on	
  the	
  

anisotropy	
  survived	
  during	
  infla2on.	
  
	
  
•  To	
  obtain	
  precise	
  results	
  on	
  magne2c	
  fields,	
  we	
  need	
  to	
  introduce	
  maeer	
  

fields	
  and	
  inves2gate	
  rehea2ng	
  processes.	
  Moreover,	
  we	
  have	
  to	
  study	
  
evolu2on	
  of	
  inhomogeneity	
  during	
  and	
  amer	
  Higgs	
  Infla2on.	
  

	
  


