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Big Bang Cosmology
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Inflationary Cosmology
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Sources of Gravitational Waves
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Components and Roles
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Stable Solutions
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Behavior of Axion

108

v BEaREMRIENTVWS — 31 (mahy /
104+ — 2/ A2
Phid = const. 1jvw/
1074}
v B aREDMENS ol | | | |
16 13 10 7 4
—3
,Ohid X a 10°°F
10—10k
\/ F ~ H@tgbg_yi%‘:ﬂhﬁiak?% 10-14}
10718 — py
4 3ms \° o,
3 O( a, F — -22|
phld 647Tf2 N 16 13 10 7 4

D EEMHERESHEUVTHRSES

7/13




Dark Radiation
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Back Reaction and Scalar Fluctuation

/ }EEﬁE 75\&3 5 h-t \'\ % %u IZE [A. Papageorgiou, M. Peloso, and C. Unal. JCAP, Vol. 07 (2019) ]
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Constraints from non-Gaussianity

[A. Papageorgiou, M. Peloso, and C. Unal. JCAP, Vol. 07 (2019)]
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Abundance with R~,;, > 1
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Abundance with R
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Dark Radiation Abundance
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ANeCffMB < 0.34 (Planck + BAO) [Abazajian, et al. (2019)]
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Conclusion

v CMBODTVYVIVESEDOEHRAEITITIE. 1>7L—>3>
AT=Lh—EITRESHEW

v Row > 1&B8BING X —FEIETlEHiddenE 7 ¥ —D
REERIERICNSSEDI I EHAD -

v Rew > 01D &S ICERZEJMUCIZS. IERIFIH
[ENS T —VEHERT IENRDETSIEEETESC
Ehab oI

it 7= 202 1




