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Inflation: a paradigm
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Astrophysical sources

Free fall time scale ~ ¢,,~1/4/Gp frequency f~Gp
Ex. NS binary M~M_ R~10km
30
f~ G% ~\/6.6><10“-11(§)4X3 ~10*Hz LIGO range
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Ex. White dwarf binary M ~0.6M_ R~10’km )

f~10"Hz
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Ex. Giant BH binary M ~10°M R ~10"km

f~10_3HZ )




Cosmological sources
FHRNEISE .. BEMTIRSIIX. free fall timedkY f~JGp~H
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How to quantify GW?

Energy density of GW Pew =356
87G dpgy (f)
Density parameter Qg ()= YT leOng
0

_ dpey (f) _H(nf)
Letus define /. by dlog f 327G

Ex. f~10"Hz Q. ~10™"

Detector sensitivity
LISA Qg ~107"
BBO Qg ~1077
Ultimate DECIGO Q,, ~107
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1, closed universe
k=<0, flat universe
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A free scalar field
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Chaotic inflation M5

1o do 2 1
=y ;2 N @ )
_ 2M,
Inflation end e=1= 7 ~1 ¢, ~1.4M
N ~ 56 ¢ ~15M

e=n~0.01 at COBE scale

r~0.14 n, ~0.964 n, ~—0.02
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B-mode detection
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FIG. 3.— Left: BICEP2 apodized E-mode and B-mode maps filtered to 50 < ¢ < 120. Right: The equivalent maps for the first of the lensed-ACDM-+noise

simulations. The color scale displays the E-mode scalar and B-mode pseudoscalar patterns while the lines display the equivalent magnitude and orientation of
linear polarization. Note that excess B-mode is detected over lensing+noise with high signal-to-noise ratio in the map (s/n > 2 per map mode at £ = 70). (Also

note that the £-mode and B-mode maps use different color/length scales.)
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Power spectrum

2
107 ¢ ———— ; —v;
L BICEP2  CB . T
- BICEP1 Boomerang 1:—'_ vﬂ— v
I v v
. | QUAD —~ v e
100 F QUIET-Q WMAP I ' o3
_'_—ﬁ— v

 QUIET-W  GAPMAP  — " - "~ vy

I(1+1)CP/2m [uK?)

Multipole

FI1G. 14.— BICEP2 BB auto spectra and 95% upper limits from several
previous experiments (Leitch et al. 2005; Montroy et al. 2006; Sievers et al.
2007; Bischoff et al. 2008; Brown et al. 2009; QUIET Collaboration et al.
2011, 2012; Bennett et al. 2013; Barkats et al. 2014). The curves show the
theory expectations for r = 0.2 and lensed-ACDM.
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Planck polarization data will be released soon!




