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P R O B L E M  I N V E S T I G A T E D

We analyze the baryon asymmetry generation according to the 

Scalar Field Condensate (SFC) baryogenesis model for several 

inflationary scenarios and different reheating models.



B A R Y O N  A S Y M M E T R Y
The baryon asymmetry i s  descr ibed by

where Nb is the number of baryons, N¯b is the number of anti-baryons, Ng - the number of 

photons. 

is precisely measured today, the best baryometers being BBN and CMB measurements.

There ex i s t  many baryogenes i s  models ,  which successfu l ly  
generate th i s  number at  qu i te d i f ferent  epochs between 
the end of  inf lat ion and before BBN.  
Most  popular  ones:  GUT baryogenes i s ,  SUSSY baryogenes i s ,  
baryogenes i s  through leptogenes i s ,  Af leck and Dine 
baryogenes i s ,  Scalar  F ie ld Condensate baryogenes i s  (SFC),  
warm baryogenes i s ,  etc.



S F C  B A R Y O G E N E S I S  M O D E L

Th e  p rod u ce d  b ar yon  asymmetr y  in  SFC  b ar yoge n e s i s  mod e l  d e p e n d s  on  th e  ge n e rate d  

b ar yon  excess  B ,  th e  re h e at in g  te mp e ratu re  o f  th e  Un ive rse  T R an d  th e  va lu e  o f  th e  H u b b le  

p arameter  at  th e  en d  of  in f lat ion  H I:

T R an d  H I va lu es  d ep en d  on  th e  k in d  o f  in f lat ion  an d  reh eat in g .

F i r s t  i d e a s  o n  S F C  b a r y o g e n e s i s  m o d e l  a n d  a n a l y t i c a l  c o n s t r u c t i o n  o f  t h a t  
m o d e l  w e r e  p r e s e n t e d  1 9 9 0 - 1 9 9 1  b y  D o l g o v a n d  K i r i l o v a

W e  c a l c u l a t e d  b o f  t h e  U n i v e r s e  p r o d u c e d  i n  t h e  S F C  b a r y o g e n e s i s
m o d e l  u s i n g  t h e  a v a i l a b l e  r e s u l t s  o n  B  f o r  a l l  p r e v i o u s l y  s t u d i e d  r a n g e  o f  
m o d e l ’ s  p a r a m e t e r s  a n d  c o n s i d e r i n g  d i f f e r e n t  m o d e l s  o f  i n f l a t i o n  a n d  
r e h e a t i n g .



A N A L Y S I S  A N D  R E S U L T S
T h e r e  a r e  n u m e ro u s  p o s s i b i l i t i e s  fo r  r e h e a t i n g  a t  t h e  e n d  o f  i n f l a t i o n  r e s u l t i n g  i n t o  a  w i d e  ra n g e  fo r  

t h e  a l l o w e d  va l u e s  o f  T R.  We  h av e  u s e d  i n  o u r  a n a l y s i s  T R =  [ 1 0 5- 1 0 14]  G e V.

O u r  n u m e r i c a l  a n a l y s i s  o f  t h e  e v o l u t i o n  o f  B ( t )  p r o d u c e d  i n  t h e  S F C  b a r y o g e n e s i s  m o d e l a n d  t h e  

e st i m a t i o n  o f  t h e  p r o d u c e d  b f o r  d i f fe r e n t  s e t s  o f  m o d e l s  p a ra m e te r s  a n d  d i f fe r e n t  T R o f  s e v e ra l  

i n f l a t i o n a r y  s c e n a r i o s  s h o w n  t h a t :

1 .  S F C  b a r yo g e n e s i s  m o d e l  p ro d u c e s  b b y  o r d e rs  o f  m a g n i t u d e  b i g g e r  t h a n  t h e  o b s e r v e d  o n e  fo r :  n e w  

i n f l a t i o n ,  n e w  i n f l a t i o n  m o d e l  b y  S h a f i a n d  V i l e n k i n ,  c h a o t i c  i n f l a t i o n  w i t h  h i g h  T R,  t h e  s i m p l e s t  S h a f i -

V i l e n k i n c h a o t i c  i n f l a t i o n a r y  m o d e l  a n d  M S S M  i n f l a t i o n .  S t ro n g  d i l u t i n g  m e c h a n i s m s  a r e  n e c e s s a r y  t o  

r e d u c e  t h e  r e s u l t a n t  b a r y o n  exc e s s  a t  l o w  e n e r g i e s  t o  i t s  o b s e r va t i o n a l  va l u e  t o d ay.

2 .  S F C  b a r y o g e n e s i s  m o d e l  p r o d u c e s  s i m i l a r  to  t h e  o b s e r v e d  b a r y o n  a sy m m e t r y  v a l u e  f o r :  M o d i f i e d  

S ta r o b i n s k y i n f l a t i o n ,  c h a o t i c  i n f l a t i o n  w i t h  l o w e r  T R,  c h a o t i c  i n f l a t i o n  i n  S U G R A  a n d  Q u i n te s s e n t i a l  

i n f l a t i o n .

C u r i o u s l y  e n o u g h  t h e s e  a r e  a l s o  m o d e l s  p r e fe r r e d  b y  t h e  P l a n c k  C M B  d a t a  a n a l y s i s .
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