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INFLATION

Accelerating expansion of the universe o -
Guth '81, Sato '80, Starobimsky '80, ...

Predicts primordial scalar & tensor fluctuations
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Planck & BICEP2
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What does 7 ~ 0.1 imply?
Primordial tensor spectrum may also be detectable at

f = 2wk ~ 1Hz by space interferometers (BBO, DECIGO etc.)

Qaw (k) (o< Pr(k))
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Primordial tensor spectrum may also be detectable at
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What does 7 ~ 0.1 imply?
Primordial tensor spectrum may also be detectable at

f = 2wk ~ 1Hz by space interferometers (BBO, DECIGO etc.)
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Primordial tensor tells us about inflaton potential
(tensor power spectrum at 2 different scales

— inflaton potential at 2 different inflaton values)

Primordial tensor at GVV scale Qaw (k)

may also tell us about reheating
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Primordial tensor tells us about inflaton potential
(tensor power spectrum at 2 different scales

— inflaton potential at 2 different inflaton values)
Primordial tensor at GWV scale Qaw (k)

may also tell us about reheating
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X Introduction

2. Properties of inflationary GWVs
3. X“analysis

4. Result

5. Summary
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Definition
ds:— —dtt ta (b, L h Jduds
EOM
2

EH action — }.L—I—SHf.L—F?h:O
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PRGOS QY S

Definition

ds:— —dtt ta (b, L h Jduds
EOM

EH action = h+3Hh+ a—zh — 0

Production by quantum fluctuation during inflation

2
Hinf Lo

21 Proportional to the height of }

2 the inflaton potential

PT,prim(k) — 647‘(‘G (
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PRGOS QY S

Present GW amplitude

GW amplitude per logarithmic wavenumber

Qaw(k) = pG;V“C) Qcw (k)

(PGW = /dlﬂk PGW(k)>
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Present GW amplitude
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Present GW amplitude
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Present GW amplitude
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Present GW amplitude

GW amplitude per logarithmic wavenumber

Qaw(k) = pG;V(“ Qcw (k)

(IOGW = /dlﬂk PGW(k)>
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FROFER] IES OGS

Present GW amplitude

GW amplitude per logarithmic wavenumber

[K.Nakayama et al.
Phys. Rev. D 77, 124001 (2008)]
0O (k) _ PGW (k) Qaw (k) [K.Nakayama et al.
GW e JCAP 0806, 020(2008)]

Pcr
(pGW = /dlﬂk pGW(k)>

; GWs with large k E e
jget suppressed  }

[S.Kuroyanagi et al. (2008)]

I'r
103GeV

b =2akn ) 3z

29719



FROFER] IES OGS

Numerically-calculated spectrum

10
1013

10—16

Qigw

107"

10—18 -
10°> 1072 10

-14

-1

10° 10" 102 10° 1
f[Hz]

04

~~d4 Effect of reheating .

fR = 27T:ZCR s gkl

R
103GeV

10 /19



AL PR

X Introduction

y 4 Properties of inflationary GWVs
3. X“analysis

4. Result

5. Summary



Y’ ANALYSIS



X*ANALYSIS

Noise

[G. M. Harry et al.(2006)]
'N. Seto et al.(201 1)]

BBO standard / BBO grand / ultimate DECIGO  [ES.Phinney et al.

Qigw

The Big Bang Observer,
NASA Mission Concept Study (2003)]
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X*ANALYSIS

Noise
BBO standard / BBO grand / ultimate DECIGO

LISA [NASA's homepage] BBO/DECIGO [J.Crowder et al.(2005)]

eSS



X*ANALYSIS

Noise

[G. M. Harry et al.(2006)]
'N. Seto et al.(201 1)]

BBO standard / BBO grand / ultimate DECIGO  [ES.Phinney et al.
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X*ANALYSIS

Noise G. M. Harry et al.(2006)]
'N. Seto et al.(201 )]

BBO standard / BBO grand / ultimate DECIGO  [ES.Phinney et al.
The Big Bang Observer,

Si gnal NASA Mission Concept Study (2003)]
Fundamental parameters 107
S A 10715
Fiducial values = 16
. predictions of ¢°chaotic inflation & :
(7 >~ 0.15 at CMB scale) 1077 ¢
Expression for x* [HKudoh et al(2006)] e VI
5 (QGW,postulated—QGW,true)2 10° 10 107 10° 10° 10* 10° 10*
o Ef: A fTHz]
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X*ANALYSIS

Beyond Fisher

2
2 (QGW,postulated R QGrVV,t]rue)
D .
£ GW

For 1r direction, we do not use

Fisher approximation

Qigw

== XQ(QGW(f*)a Tr)
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RESULT

Tr = 10°GeV (contours for 6y =5.99)

BBO std
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RESULT

T 10 Gy (contours felid i — i 99)

BBO std } TR is weII constralned BBO grand
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RESULT

» Tr = 10°GeV (contours for 6y =5.99)

BBO std BBO grand
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RESULT

Tr = 10°GeV (contours for 6% = 5.99)
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RESULT

Upper/lower bounds on T

Both upper & lower bounds are obtained for

= Loy
(BBO standard)

Ta= 10" LiGey
(BBO grand)
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PRGOS QY S

Definition
ds:— —dtt ta (b, L h Jduds
EOM
2

EH action — }.L—I—SHf.L—F?h:O

Production by quantum fluctuation during inflation

Hin :
Pr orim (k) = 647G ( f)

2T
(<hij(x)2> = / dlnk PT,prim(k)>
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PRGOS QY S

Definition
ds:— —dtt ta (b, L h Jduds
EOM
2

EH action — }.L—I—SHf.L—F?h:O

Production by quantum fluctuation during inflation

H' ¢ 2 k 7’LT—|—O{T ln(k/k*)/Q
7DT,prim(k) = 647G ( 2 ) s 7DT,prim(k>|<) <]€_*>

<<hij(x)2> = / dlnk PT,prim(k)>
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PRGOS QY S

Definition

{ Information on ;,
i potential height & slow-roll

ds® = —dt” + az((sij 0 hij)dajidajj

EOM
2

EH action = h+3Hh+ —h=0

g inflation

nr+arIn(k/k.)/2

H 22 . s i 17 +a
Poe el - bdns ( - f) = D <k_> i

Production by quantum fluctuation dup

<<hij(x)2> = / dlnk PT,prim(k)>
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PRGOS QY S

Definition

{ Infformation on 4;'
i potential height & slow-roll

ds:— —dtt ta (b, L h Jduds

EOM
2

EH action — h—I—SHh—F?h:O

g inflation

nr+arIn(k/k.)/2

Hmf 2 ,j'"-.i k A
rim = 64 s rim \ fvx S
Pr.prim (k) = 6 WG( 2 ) .PT’P (k ) </~c*> nr = —2€
{aT = —4¢(2e¢ — 1)

Production by quantum fluctuation dup

<<hij(x)2> = / dlnk PT,prim(k)>
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FROFER] IES OGS

Numerically-calculated spectrum

Qigw
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RESULT

{ n7&ar can be determined !
i with O(107%) error

Sensitivities to Qaw(f.), nr(f.), ar(f)

BBO-std BBO-grand
In ngw(W/ ’I’LT,CIT) 3.1x1072 3.1x1073
nT (W/ In ngw,a'p) 9.6 x 1072 -
ar (W/ InQgw,nr) | 0.28 3.5x 107

(Lo "L — 10vrs)

Fiducial values : predictions of ¢ chaotic inflation
r ~ (.15 (at CMB scale)

CETR —6.4 X 10_2

o e
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SUMPIARY

If tensor-to-scalar ratio is sizable (7 ~ 0.1),

log | OTRmin’ log | OTRmax

IGWs may be observed by space interferometers

BBOstd .
= BBOgrand i
ultDECIGO - -

1

6 65 7 75 8 85 9

logoTg
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When 1R is relatively | low |, determination of

\ > <
: high}

is expected

¥ BBOstd BBO-grand

In QIGW (W/ nr, aT)

3.1x1072% 3.1x1073

nt (w/ In Qiqw, o)

9.6x 1072 1.2 x 1072

aT (W/ anIGW)nT)

0.28 3.5 x 1072

If r is sizable, space interferometers are strongly suggested

V2 719



