emergence

of the CMB from the T veils of
foregrounds/extragalactic sources

of the T pillars of CMB power (-1 r)
of the “standard” tilted deCDM model

in perfect agreement with Big Bang Nucleosythesis

of the driven “vacuum”’,
accelerating then & now.
differentially? yes then & now
we may compute it, but if we think we understand

it, think again. yet we know more about early-
inflaton dynamics than late-inflaton dynamics
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the “Seven Pillars” ' ‘a pillar 4
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the sound of the U-machine
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' ¢ Planck ]
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— 10% ‘Lﬁ’}a
NK EE polarization ‘ﬁ
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= | e,
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102} © o g
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- [ —— Py best-fit ] <10~* Hlozek et al. 201 |
early-U, NOW : s best-fit ] Hlozeketal 2011
I ‘Ps 1o trajectories ] V-9
— Py best-fit

PT 1o trajectories

se_mfi-blinccii & ’ 4% model P,
intforme | = m’¢> model Py
reconstruction e
of Scalar / Tensor
power spectra,
acceleration
histories

~
B

—lAIEIENINII NI
O S b i b LA DN

M

ACT11data

s

3

Primordial power spectrum

lAIL}—:I*vJ—{ A

B+Huang 20xx * «  ACT+WMAP | H
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-5 0 104 102 10
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Planckl.3 mﬂatzon paper
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early-U, NOW

semi-blind &
informed
reconstruction
of acceleration
histories &

S/T power
spectra

100 —

100 —,

— Ps best-fit
-~ Ps 1o trajectories
— Pr best-fit

PT 1o trajectories
- m ¢ model Pg

m ¢ model PT

£ |7 pre-ACT11 data
<o10) - ,
S | EEagis
— \--\
B+Huang 20xx
s 0

YT v T=TTTYYY T Ty

Planck + WP + SNLS + BAO

9 knots. cubic spline interpolation
= best fit

In PS (In I() } \ ==~ power-law bestfit | 0.02 /‘
;_:}o .“; 5 0.01 /
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-- - ~ 0.00/\/ \ 4 \\4‘/ |E/
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10 o . " P\ 1
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scan InPs(Ink)/As, INAs=InPs(Kpivots), r(Kpivott); consistency => reconstruct €(InHa), V()

InPs Ink ' ' ' '
( ) Planck + WP + SNLS + BAO

9 knots. cubic spline interpolation
= best fit

=== power-law bestfit ns=0.962 Planck+WP+hiL

10"P,

10
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acceleration trajectories then aka(1+Wde)3/2 then
0%8= - dinH / dina ; V(y)=3Me2H2(1-E/3) ; dy/ dina = V€

0.06

0.02

&

GW/S=r =16¢

-

N
NI

Planck + WP + SNLS + BAO
9 knots, cubic spline interpolation
— best fit

8.4 e-folds

0.1

1

resolution
Ink ~ InHa
dynamics
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Consistent with single field slow roll, standard kinetic term & vacuum (with fx. upper limits)

uniform acceleration line ¢ =3KE /(KE+PE) = constant is strongly ruled out
=> early universe acceleration must change over observable scales (as well as to end inflation)

o inflation consistency
. T T T T TN\ T T T
o
r=16¢& ° '\ r<0.12 p1.3+wp| |WEE Planck+WP

of| = '8”1‘ L r<0.11 _ B Planck-+WP+highL
T3¢ © \ . B Planck+WP+BAO
o & \ uniform B Natural Inflation
=3 acceleration T
r 3l _ ] — = Power law inflation
5 S\ constant R sUsy
3 — &
% ST —  V x ¢?
§ — V3
= =i V x o

© V x ¢

o ‘ \!

Q l | | | |

S 0.936 0.944 0.952 0.960 0.968 0.976 0.984 0.992 1.000

Primordial Tilt (n) ). ~7- 2& = dIng/dinHa

exponential potential models( power-law inf), the simplest hybrid inflationary models (Spontaneously Broken susy), and monomial potential models
of degree n >2 do not provide a good fit to the data. No running. no CDM isocurvature of axion <3.9% (95% CL) & curvaton (< 0.25% ) types.
Natural = pNGB-Inflation, monodromy = driven pNGB-Inflation, Roulette Inflation (shrinking holes in extra-dim), brane inflation survive.
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1+Wi= -dlnpt | dina® =2/3 Eh)
deceleration =2/3 (1 +q(t))

acceleration

SN: Physics Nobel Prize 2011

Planck + WP + SNLS + BAO

Ve, €= (dInVichp)24 .

acceleration

Planck + WP + SNLS + BAO

|l - G trajs
1 e-fold
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is the dark energy

~ (1+Wde) now

J— n‘
O]

PUre “vacuum potential

energy” or is there
“vacuum kinetic energy”?

1 W

Planck + WP + SNLS + BAO
| -G wrajs

A
0.5

(14Wde) = - d/npde / d/na’

Planck + WP + SNLS + BA(
| - G ra)s

Z
1

n
Q)
\WY
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(1#Wde) now is the dark energy
(1+Wle)

J— n‘
Q)

PUre “vacuum potential

energy” or is there
“vacuum kinetic energy”?
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+ — 0o
= 02l 1 W
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