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Introduction:

In this work:
o We consider the space-condensate inflation model as a source to the primordial GWs.

o We calculate the energy spectrum of the primordial GWs by assuming the abrupt phase
transition between two consecutive regimes.

o We constrain our result with several observational upper bounds and plot CMB angular
power spectrum for BB-mode.
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Space-condensate inflation model:

o We start with following action motivated in the nonlinear sigma model
4 1 1 g 1 nv a b
S= | d*z\/—9g ﬁR—gg 8,,L¢8l,q5—§g 0qb 0?00’ — V() |,
where 0%’s have SO(3) symmetry.

o To preserve the cosmological principles of homogeneity and isotropy, we choose following
ansatz for o fields along with flat FRW metric:

0% = ¢z, ds? = —dt? + a®(t)d;;dxtdxl.
e Background EoM for g, and ¢ are given by
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Slow-roll approximation:

o With potential satisfying the slow-roll approximations: ¢2/2 <V, |¢| < [3H4|, [Vals
@ one gets the background EoM approximately,
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Slow-roll and observable parameters:

o The way to reflect these slow-roll approximations is to introduce the slow-roll
parameters,

o~ My (ﬁ)Q | My o Yoo (4 3¢2 My
2 v a2V ’ v P 2a2V

o The corresponding observable parameters during inflation are given by

2 2
3
Ps(k) ~ ——— ( 1+ (6C — 2)ey — 200y — ———
s (k) weVMg( +( Jev nv eVMgk2>
16H? 37¢2
k) ~ 14 (20 = 2)e — ——>__
Prk) = < * S TYVETE
%

—1~2ny —6
ns v 6V+evk2M5

Gansukh.T (Sogang Univ.) The 10th Asian Winter School 09 Jan 2016 5/ 11



Gravitational waves:

o GWs are described by tensor perturbation: ds? = a?(r) [deQ + (045 + hij)dxidxj]

o |hij| < 1, we obtain linearized Einstein equation: hY , +2Hh) , + k2hy k= 0.
o The strength of GWs is characterized by their energy spectrum: Qgw (k) = 7 .I,E ddpﬁ"];’

2
o The energy density of GWs background is: pgw = ;\;I—fr f k2Pr(k)dInk.

3
e The power spectrum of GWs observed today is: Pr(k) = %g )\(h; el k)
2 ,

o The tensor power spectrum observed today can relate to that of the inflationary one by
the transfer function: Pr = 72(k)Pr(k)
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Gravitational waves:

o The energy spectrum of the primordial GWs becomes:

hiQaw (k) = 12H2 S T2(RYPr(F)

where T (k) reflects the damping effect of the GWs.

o For simplicity, we consider the cosmic expansion as the only damping effect

2
9 [Qm\?2 4( k 5/( k
2(k) = <7m) 14 = 20 == ,
T ) kArd \ Qp *3 keq *3 keq
k O\ nTt g n(k/ky)
Pr() = Pr(i) () .

o As a result, we obtain:
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Numerical results:
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Figure 1: For the dashed line ¢ = 107 '° while it is £ = 0 for the solid line where » = 107,
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Numerical results:
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o Cosmological parameters adopted in this work are listed as follows
Hg = 100hgkms I Mpc L hg ~ 0.67 a(rg) = 1 0 = 1.41 x 10TMpc
keg = 0.073Qm h2 Mpc~ 1 Q= 0.315 Q) = 0.685 feq = keq /27
Pg(ky) ~ 2.10 x 109 kx = 0.002Mpc— 1 fo = ku/27 fx = 3.092 x 10 18Hz
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Numerical results:
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Conclusion:

o In this work:

o we calculated the energy spectrum of the primordial GWs and found that it has the
significant suppression in low frequency regime.

o The suppression of the energy spectrum is sensitive to £ parameter. As & increases the
suppression shifts to the large frequency regime, while for decreasing &, our result
eventually converges to that of the standard single-filed inflation model.

o The suppression can be explained by the existence of early phase transition, prior to
inflation, such that there exists the cutoff scale for the comoving wavenumber
Emin ~ &/Mp.
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Thank you for your attention!
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