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Abstract: \'Thermal history of the universe after big-bang nucleosynthesis (BBN) is well understood both theoretically and observationally, and
recent cosmological observations also begin to reveal the inflationary dynamics. However, the epoch between inflation and BBN is scarcely known.
In this work we show that the detection of the stochastic gravitational wave background around 1Hz provides useful information about thermal
history well before BBN. In particular, the reheating temperature of the universe may be determined by future space-based laser interferometer
experiments such as DECIGO and/or BBO if it is around $10°{6-9} $ GeV, depending on the tensor-to-scalar ratio $r$ and dilution factor $F$.\'
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Why determining TR is important ?

® Cosmological point of view

It connects thermal history of the Universe
between inflation and BBN

® Particle physics point of view

Some particle physics model can be
favored, constrained or excluded.

SUSY — Gravitino Problem
Constraints

Baryogenesis onTR
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Generation of Gravitational Waves

Metric perturbation (tensor part)
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Evolution of GW
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Effect of reheating
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Effect of reheas

Horizon entry
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Effect of reheas
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Effect of reheas
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Gravitational VWave Spectrum
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Gravitational Wave Spectrum

s ol  F=aaa] DECIGO
10 : correlated
oo | e T, =
102 -
N ultimate-
10 : = B = o .-""“
Horizon entry __ : ul-DECIGO

v o LI TNE M. correfated



Gravitational Wave Spectrum
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Bonal VWave Spectrum
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Implications on
Particle Physics




§ G raviti no Pro b I em Khiopov, Linde (84), Hllis, Kim, Nanopoulos (84)

Moroi, Murayama, Yamaguchi (23),
Bolz, Brandenburg, Buchmuller (01),
Kawasaki, Kohri, Moroi (05), Pradler, Steffen (0

® Unstable gravitino

- M2 | R
Gravitino lifetime ~C—35— 2 1sec for my),; < 10Tel

I, ;.

R
OTO-AISSOCIatuol

Tl e - N L el

# Affect BBN Hadro-dissociation

p-n conversion

® Stable gravitino === Overclosure bound

Thermal Production

From scattering of particles in thermal bath

- - = mg Ir -
32 ~ 2 x 10 (1+3m2 ) (1010Gev)' e Iy

'3/2

sl Upper bound on TR




Stable Gravitino
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Summary

m Gravitational wave background provides a way to
determine reheating temperature of the Universe.

CMB Polarization : r > 10~ °

ml) DECIGO/BBO can determine/constrain T
Tr > 10°GeV / Tr <10°GeV

= Together with accelerator experiments,
some particle physics (SUSY) models will be
favored/constrained.
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