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Based on  

Kohri, Lyth, Valenzuela-Toledo, arXiv:0904.0793 [hep-ph] 

Kamada, Kohri and Shuichiro Yokoyama,  arXiv:1008.1450 [astro-ph] 





 a(t) : scale factor, r = a(t) x in 
expanding universe	





In chaotic inflation 

WMAP 7-year, Komatsu etal (10)	



Komatsu et al, (2010) 





http://msowww.anu.edu.au/2dFGRS/	

2dF 

SDSS 

Ωｍ ↑↓ 

Olive and Peacock, Particle Data Group (09) 

Ωｍ ↑↓ 

Red galaxies, b = 1 









Sasaki-Stewart (`96), Sasaki-Tanaka(`98),Lyth-Rodriguez (`04) 













Zaldarriaga (04) 

Dvali, Gruzinov, Zaldarriaga(04) 
Kofman (04) 

See also, Alabidi, Malik, Byrnes, Choi, JCAP 1011:037,2010,  arXiv:1002.1700  	



Decay rate with σ 





Detectable non-gaussianity and 
tensor to scalar ratio 

  Non-gasussianity 

  Tensor to scalar ratio 



Affleck-Dine baryogenesis with 
modulated reheating  

Kamada, Kohri, Yokoyama,  arXiv:1008.1450 [astro-ph] 



How does it depend on TR? 

  The baryon number often depends 
on the reheating temperature in 
cosmologies with SUSY or SUGRA  



Is baryonic-Isocurvature  
perturbation induced? 

  Baryonic-Isocurvature  perturbation 

  Adiabatic curvature perturbation 



Is it observationally allowed? 

  Theoretically 

  Observationally 



Affleck-Dine baryogenesis 
  Powerful mechanism in SUSY or SUGRA 

cosmology 



“Mass term” before reheating 
i.  Soft-mass term  

ii.  Thermal mass term from plasma 

iii.  Thermal log from 2nd order and 
running of gauge coupling 



Baryon number generation 

  Oscillation of Affleck-Dine Field　
starts when 

  Baryon number 

E.O.M. 



M. Fujii, Master Thesis, Univ. of Tokyo, 2001 



Baryon to entropy ratio 
  Dilution before reheating 



TR dependence on baryon# 
i.  Soft-mass term  

ii.  Thermal mass term 

iii.  Thermal log term 



Isocurvature mode originated from 
the phase component 

  In case of thermal mass term 

  In case of thermal log 

Kawasaki, Nakayama, F.Takahashi (09) 



Detectable non-gaussianity and 
tensor to scalar ratio 

  Non-gasussianity 

  Tensor to scalar ratio 





See Bond, Frolov, Huang, Kofman, arXiv:0903.3407 

Reduction of ρφ and 
resonant production 

ofρχ 

　　　　　　　　　　　　　Kofman, Linde, Starobinsky (‘94),(‘97) 

See also Fujisaki, Kumekawa, Yamaguchi, Yoshimura (95) 



But see Barnaby, Huang, Kofman, Pogosyan, arXiv:0902.0615  



Mode expansion 

Equation of Motion 



Kofman,Linde,Starobinsky(97) 



Kofman,Linde,Starobinsky(97) 



Kofman,Linde,Starobinsky(97) 



Big difference from Enqvist, Jokinen, Mazumdar, Vaihkonen (05) 





Modulated preheating 

Kohri, Lyth, Valenzuela-Toledo (09) 



See Bond, Frolov, Huang, Kofman, arXiv:0903.3407 

Reduction of ρφ and 
resonant production 

ofρχ 

　　　　　　　　　　　　　Kofman, Linde, Starobinsky (‘94),(‘97) 

See also Fujisaki, Kumekawa, Yamaguchi, Yoshimura (95) 



Ackerman et al (05) 

Broad resonance 

See Podolsky, Felder,Kofman, Peloso (05) 



Kofman,Linde,Starobinsky(97) 

Npreheat Nend 





Ackerman et al (05) 

Broad resonance 

See Podolsky, Felder,Kofman, Peloso (05) 



Relativistic particle                 for    



Kofman,Linde,Starobinsky(97) 

Npreheat Nend 














