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Curvaton inflation

Add a scalar field that acts as a light spectator tield during inflation (m, < H, p, < pyy)
K. Enqvist & M. S. Sloth, 0109214, D. H. Lyth & D. Wands, 0110002, T. Moroi & T. Takahashi, 0110096

* relaxes the requirements on the energy
scale/the shape of the inflaton potential ~ 1np
Po—

* testability: may leave the observable

SN local '
local non-Gaussianity fy; " and residual Py

Isocurvature
Pr

e after the inflation ends...

p, = const. (H > m)() >

Ina

p,xa>(HSm) tend  lose tq
Image credit: K. Dimopoulos, K. Kohri, & T. Matsuda, 1201.6037



Affleck-Dine baryogenesis

Produce a nonzero baryon number from the angular motion of a complex scalar field

carrying a baryon number | Affleck & M Dine, Nuclear Physics B, (1985)

e.g.)
Sy = / d*zy/—g 9" 8,0" 0, — V(9)],

V(g) = m?6" 6+ 2 (6°9) + 3 (64 + 64).

exerts torque

* a baryon number density stored in a

field y
ng = iB,(y*x — x*7) = B,r*0
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Combined model

Promote a curvaton to a complex scalar field, and let it serve as the Affleck-Dine field at the

same time
i af 1 1 7 parameters:
S = |d*xa’| =i+ =r?6> - V(r,0) ,
2 2 )(’ 1n1t’ emlt’;{ /1
I',: decay rate of a curvaton field
p A H o th -
21,12 4 4 %4 ¢ the Hubble parameter during the
Voo =m, | xI"+=xI"+—("+x7) S
2 4 inflation

¥ = reiH/\/E: a complex scalar field with

nonzero baryon number

see also: C. Cheung & K. M. Zurek, 1105.4612
M. P. Hertzberg & J. Karouby, 1309.0010
J. M. Cline, M. Puel, & T. Toma, 1909.12300
R.T. Co, K. Harigaya, & A. Pierce, 2202.01785 etc.

+ inflaton field
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Observation-consistent C,
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Three benchmark models:

Model 1 | Model 2 | Model 3
my /GeV 10° 10*° 10t
I,/GeV | 1071%° 10713 10713
H;/My |1x107° | 1x1077 | 2x107°

ri/H; 1x10* | 5x10° 10*
6;/(m/8) 1.1 1.1 1.1
A 1020 10~2° 1010
N 1024 10-17 1077
¢ [107°] —2.3 4.6 2.2
rocal —0.88 —0.88 —0.87
ns [1071°] 4.9 2.6 3.1
rT 1.1 x1073(3.0 x 107¢|5.1 x 107°
arr |11 x1073%|7.4x107*(7.8 x 1074

nB

and ay; are realizable by choosing parameters

llustrate the behaviors of gz and ¢

e.g.) as a function of m, in Model 2
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Non-Gaussianity (local type)

5(8f2 (2C—3A)+ B fynfr, E + f2,(2D—3B)]
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K. Enqvist and S. Nurmi, 0508573



Isocurvature perturbation

(squared) baryon isocurvature fluctuation:
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adiabatic temperature fluctuation:

5T\ 2 1
< (?) >a,di - %PC’

Planck TT,TE,EE+lowE+lensing data constraints (5% C.L.):
arr < 1.7x 1072,
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