emergence

of ns from semi-blind reconstruction of Scalar /
Tensor power spectra

early Universe acceleration histories

of w(a) from informed reconstruction
late Universe acceleration histories

we know more about early-inflaton dynamics than late-
inflaton dynamics

of the differentially accelerating
“‘vacuum”’, then & now

uniform acceleration &(t) =3KE /(KE+PE) =constant over observable e-folds is strongly

ruled out => early-U acceleration must change over observable scales (as well as to end inflation)
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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
e power-]aw bestfit ns=0.962 Planck+WP+hiL

8.4 e-folds

10'"9P,
o

10
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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
WMAP + Ho
-5 0 104 102 10
In [ k/Mpe ! ] k [Mpc™]

Planckl.3 mﬂatzon paper
A=10° =10°

0.037/./ N | - | I 0_02;--/I - l' -
0.02? ?6PS/PSbf / /
o LA g A - N /
o VAT Y 7 4l (R Vil e
—o.oz/ / _0.01/
—0.03/ / /
L.n W ol . Vi
10 . (Mpc 1) 10 10 . (Mpc 1) 10
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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 /
‘ ‘ = A\~ %

-- - ~ 0.00/\/ \ 4 \\4‘/ |E/

7 -0.01 /
10 o . " P\ 1
0.001 0.01 0.1 1 ~0.02624 e : s A
B+Huang same method k (Mpc k (Mpe 1)

-
Y

g X10°° Hlozek et al. 201 |
<107
N
dt 36
25
) 3t } . -
: 55 = x I ey
51 it { *-o--¥
30}
5t 1 19 .
10

ACT11 data

Primordial power spectrum
in

e

-~
~

*  ACT + WMAP + Hy
WMAP + Ho

10

5

102 10}

k [Mpe™')

Planckl.3 mﬂatlon paper

106

7
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«emon DE @CCeleration trajectories then

0.06

-

"'l' L} - "'l"'

Planck + WP + SNLS + BAO

0 08 € =-dinH | dina ; V(y)=3M:2H(1-E/3) ; dy/ dina = £E

aka

1 (1+Wde)3/2

0 knots, cubic spline interpolation then

— best fit 7

(hydro)

8.4 e-folds resolution
Ink ~ InHa

dynamics

e=r /16

, 1
k (Mpe ) 0.0005 (10%Gev)?
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Spider24da%’$+P|aan2-5yr: E - ISPIIDE;RI4-I:’L.l\INCIK I+ EI}UCILIII) +I C;-IINI[EI S
r-nt mairix-forecast

[ [, Lot cublespine forecast]

for r=0.12 input for m2g? I l/P o

(20+ ~0.02 including fgnds)

similar r-forecasts for ABS+/VIP, Quiet lo% _

inflation consistenc : 1t s,
“ne=r/8 =2¢(k) :

1-ns =2&+ding/dinHa

Farhang, Bond, Dore

P T SR R N S SR L
—4 -2 0
In [k/ Mpc-t]

0.3

Ploan: fsky=0.75
Spider, fsky=0.15
can get B-mode Spider+Plonck

- )

| CMBpol-like

o m2x1de shapes but

' ! ] without the ‘
: : precision needed !
to check ' o

Likelihood
©
o

©
A~

PR | -n¢=r/8

0.1
r = tensor—power/scalar—power
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deceleration

acceleration

- SN: Physics Nobel Prize 2011

Planck + WP + SNLS + BAO

L deceleration

acceleration

Planck + WP + SNLS + BAO

|l - G trajs
1 e-fold

ol _

0
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is there lIate time
“vacuum kinetic energy”

as well as late time
“vacuum potential energy”

1+Wi= -dlnpt | dina® =2/3 €t
=2/3 (1+q|(h)

informed =

1+3-parameter Wqe(a|V(y),IC)

= W(algssdeoogs)

Ve, Eg= (dInV | )24, .

paves even wild late-inflaton trajectories
cf. semi-blind eigen-analysis



(14Wde) = - d/npde / d/na®

* ‘ S s= (dan/dlp)ZM @pivot a,
Planck + WP + SNLS + BAO =.0.25+ .20 -.26

|l - G rajs
. =0.00 + .21 P1.3+SNLS3
) " | to =.005 +.031 -.025 future
|
| . : b 4y | b |
04L Planck + WP + SNLS + BAC [ best-fit
| - G ua)s 1G rajeciore s
% Z n
+ = 0
= 02l 1 W
forecast
- Planck2.5,
0} 03 CHIME,
" 0s Euclid|+
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introduce a late-U DE plot littered with _ | 2.
theory models similar to the early-U r-ns SS_(dIOQVde/ dlpde)AClDﬂ./l 20

plot. with HBK10/BH11 parameterization late-U
of the DE trajectories this can be done.

inflation consistency

~uniform 8_' Planck+ WP o current
a\c\celeration B Planck+WP-+highl

B Planck+WP+BAO
I Natural Inflation
- = Power law inflation

quintessence

> SUSY forecast
R 3.2 3.3

. 4
— V2 In [ Vo/meV* ] an(wde,nOW)
— Vx ¢ I |

V x o

—~
o
~
§e

=
3]
o
-
o
]
O
2
O
=
L
[e]
wn
3
—

* Vo P, dini<<M,
= Vecos [ ¢/(0.5M,) ]
V x ¢? » Vo “exp [ ¢2/(§M§)]

thawing models

P \!

0,936 0.944 0.952 0.960 0.968 0.976 0.984 0.992 1.000 pNGB Ll) P
- a=15|SUGRA-
.p=0.7

Primordial Tilt (ns) O = 0.35M,

r<0.12 => & 002 < 0.008 P1.3+WP

uniform acceleration line
¢ =3KE /(KE+PE) = constant over . current

observable e-folds is strongly ruled out
=> early universe acceleration must change over of : forecast

observable scales (as well as to end inflation) 0 s & 1
Bond, Huang 2013 %o- deco

o=11 |jnspired

9 = 0.3M, -p=05

p=0.1
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