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Baryon Asymmetry in
Different Inflationary Models

We calculated the baryon asymmetry value

Baryon Asymmetry Results

i J obtained for reheating temperatures T in
We analyze the baryon asymmetry value obtained for 70 | - | | different inflationary scenarios. Namely, we
sets of parameters of the Scalar Field Condensate model in ABLE I Sucessflprodictionofthe obeed byon ssymmety ale i for i s of SCF modelpaancters considered B val;nelf in the whole range of :IOI
different inflationary scenarios and for different reheating Starobinski H, = 101 GeV: B=a=5%x102 | l=a=5%x10% | d=a=5%102 parame_ter sets of the SFC baryogenesis mo €
! ' ‘ | N ;- and estimated the baryon asymmetry obtained
scenarios. We have found sets of SFC model’s parameters Infltion, Efficient | T = 19x10GeV | b= =107 | h=d=10% | h=4=10% - - -
. Thermalization m = 100 GeV, m = 200 GeV, m = 330 GeV, for TR of the_new inflation [Llnde !-9_82; _
for which the observed value of the baryon asymmetry of Bure= 18X 107 | B=33x109 | o= 28107 Albrecht, Steinhardt, 1982], chaotic inflation
the Universe can be successfully generated in the H=102GeV: | 4=5x 102 L=a=5x102 |d=a=5x102 [Linde, 1985, 1990], Starobinsky inflation
fo”owing inﬂationary scenarios: modified Starobinsky Te=62x10"GeV | a=3x ]{3'3,? A=A = 107, bh=1=10"2 [Kofman,Linde,Starobinski, 1985], etc.
. . ] . . . . . . L=4h=10" m= 330 GeV m = 330 GeV,
Inflation, quintessential inflation, chaotic inflation In 0G| 50w 107 ,_ 10 : :
. .. : : L. m=30GeV, | fpe=20x10 Bops =14 10 In case of new inflation [Dolgov A, Linde 1982;
SUGRA and chaotic inflation with delayed thermalization Bubs = =41 1077
y ' . Abbot et al. 1982] H;=1019GeV, TR=1014 GeV
Shafi-Vilenkin Hy = 10 GeV: =107 Ay =5x%1072, 1i=5x102 baryon asymmetry for all sets of model’s
Chaotic Inflation, | Tg=45x% 10°GeV | a= 107, ? =107 1 a=10" parameters is orders of magnitudes bigger than
Df:lﬂy'ad_ _ =1= ID_'-, y=Ay= Il]_'-. h=X= ]{]_'-, the observed pobs'
~ Thermalization m = 350 GeV, m = 350 GeV, m =300 GeV,
Bobs = 90.5% 10710 | By =45% 107 | Bops = 1.2% 1077 _ _ _
The B is Model 10 5107 In the successful new inflation model by Shafi
€ baryogenesis Mmode NITATRI Be ey and Vilenkin [Shafi, Vilenkin, 1984] H,;=3.10°
h=di=100 | h=d=107, GeV, TR=3.107 GeV, the baryon asymmetry again
: m=350GeV, | m=350GeV, is much bigger than g .. g >1077
We calculatc_e the baryon asymmetry generated_ in B = 30X 1070 | By = 36 1077 In case of chaotic inflation, H,=1011- 102 GeV,
the Scalar Field Condensate (SCF) baryogenesis T.<3.1014 GeV >10-5
model in different inflationary scenarios. We Quintessential Hi=10"GeV: | dy=a= 10'-:. A =5>ilﬂ'*, Ay =105 =107 R==" r B
= = = [nflation Tp=2%x100GeV | lh=4h=10", a= 10" di= 1= 1077,
glosncc:l::st:tz Iaaa:yzgt::t:&‘;li&; ':1: dse(;a:‘?rrszlz::ﬂ died in m = 350 GeV, h=h=10% I m=350GeV, For the simplest Shafi-Vilenkin model in chaotic
[Dolgov Kirilova 1990 1991]. In this model, a as = 43107 m=30GeY, | s =T8x 1078 inflation Tp=1012-10'3 GeV again g >1077.
comglex’ scalar field @, carrying baryon charge : o= 40X D : : However, in case of delayed thermalization Ty,
exisil:as Durin inflati;plg a coﬁdgnsatz < >¢ngith ,a.]_=]}][£-__ ‘hfm_—;’ﬁﬂzul]?; Jl—zl?]i]ﬂ_-' may be much lower, thus allowing successful
: g : P e=l0 | hEhEaxdi g e= baryogenesis in these chaotic inflationary
a nonzero baryon charge B is formed as a result h=h=107  m=350GV, | h=d=I107 e
of the rise of quantum fluctuations of . ;IZBSQIG:Z]{]"J P = 1810 ;‘:gﬁﬂfglm_q '
= = = ohs — — L& phs — — 1.
B is not conserved at large field an_1pI|tude due to —— In case of modified Starobinsky inflation
the presence of the B non-conserving self- =22 _ 1/2— 109 e
interaction terms in the potential V() a= 107, Tr=0.1(I'M;)/2= 10° GeV, H;=1011GeV,
P P)- bh=4= 10:41 successful baryogenesis is possible for the
The eauation of motion of @ is: ”’ziﬁ'_ﬂlﬁfl’m_.; efficient thermalization as well, namely
q P 1S S B=B .. =6.101° was found possible for several
: Chaotic Inflation in | H, = 10" GeV:; L=a=5x107% | 4y=a=5x10% | Ay=a=5x10"2 sets of model’s parameters.
. 9 5 . i - P | SUGRA Ty = 10° GeV L=h=102 | h=k=102 | h=d=107
p—a “0ip+3Hp+ Ir»: + U 0 U, ”’ﬂ“;’?;‘?ﬂ_rj ’”?TE;"?G_* ;‘; - %ﬁ]['g;"“mj For chaotic inflation in SUGRA [Nanopoulos,
— P = — ﬂﬂ — — Olive, Srednicki, 1983] T,>10°GeV it is possible
H=10"GeV, | Aj=a=107 A =5x%107, A =5x%107,
where a(t) is the scale factor, H=a/a and I' is =106V |h=k=10% |a=100 |a=3xI0% Ltorgeneratess ;..
; ; m = 350 GeV, L=h=10", | h=k=10" _ ) )
A e Ol [l CLEEE: - L =21% 107 | m=500GeV. m =350 GeV. In MSSM inflation model [Allahverdi et al.,2006;
We choose the form of the potential as follows: Pobs ; 0 i .
Bobs = 26X 107 | Bobs = -6.6x 10~ Ferrantelli, 2017] with H;=1 GeV, T,=2.108 GeV
| : L=a=5x102 | 4 =a=5x107, SCF baryogenesis model does not work. This
, A\ \: A\ i | ! |
U(p) = m*p* + "ol 2(< o* + *) + o $(p* + ¢*%) h=4=10" h=2k=10" inflationary model also has severe problems
sk N A 4" 7 g R m=30GV, | m=350GeV : Y : i
- ”";Sﬂ* 00 m=- : > -0 with gravitino overproduction, violating BBN
Piks = 80 ks = 12X and observed DM abundance.

We assume m<«H;, A, of the order of the gauge
coupling constant o and m is 102=-104 GeV.

Since the energy density of ¢ at the inflationary
stage is of the order H;%, then

In quintessential inflation there exist several
realizations of the SFC baryogenesis model with

The table presents chosen parameter sets of the successful production of the obsereved baryon
SFC baryogenesis model for which the value of asymmetry value, as seen from the table.

baryon asymmetry close to the observed one is
produced. It is interesting that the inflationary models

that provide successful SCB baryogenesis are
also among the observationally preferred by
the latest Planck data.

-‘,DZMI i H]/\‘l-"""l(z'n.(l ,;‘o = (_H] ,)2

After inflation @ oscillates around its equilibrium
point and its amplitude decreases due to the
Universe expansion and the particle creation

due to the coupling of the scalar field to fermions
gopf,f,, where g2/4n = a gygy- Hence, the baryon
charge B, contained in ¢p condensate, is reduced
due to particle production at the high energy
stage, where BV is considerable.

At low @ baryon violation becomes negligible. If I’
iIs a decreasing function of time the damping
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