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PRIMARY END @ 20127
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inflation = accelerating driven “vacuum?,
then differentially s now differentially?

r(k) = 16¢(k)
€ =-dinH / dina ; Hamilton-Jacobi V(y)=3Ms2H%(1-E/3); dy/ dina= £VE

resolution k ~ dynamics Ha
trajectory probabilities for early-inflatons & late-inflatons
(partially) blind cf. informed ‘‘theory” priors.

compress info onto a variety of modes
make trajectories, then recompress onto new modes

over the years: mode expansion of H, InH, &€, din&/dInk, ns, InPs

measure-dependent, priors from only allowed tra#ectories, V-expansion not great
prior dependence without B info - even for r

modes in power, effectively quadratic (amplitudeXamplitude) space filtering very similar
to Wiener filtering on amplitudes

in praise of the oldest way to do parameter estimation, direct (amplitudeXamplitude)
space with large matrices. spider feasible. we will also plan to use Xfaster as well.
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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)

mflatlon conS|stency

Tensor-to-Scalar Ratio (r)
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S\=constant'

Power law inflation

SB SUSY
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V x ¢?
V x /3
V o

V x ¢

I | ] | ‘ | \
0.936 0.944 0.952 0.960 0.968 0.976 0.984 0.992 1.000

Primordial Tilt (ns) Ns z1- 28 - d/ng/d/nHa

r without B-mode pol is delicate rule out: exponential potential models( power-law inf), the simplest hybrid inflationary models
(Spontaneously Broken SUSY) & ®n, n >2 monomial potentials of chaotic inflation some popular inflation survivors: Natural = pNGB,
monodromy =driven pNGB, Roulette (shrinking holes in extra-dim), brane (separation), Higgs, flattened potentials = non-monomial, ...
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inflation = accelerating driven “vacuum”,
then differ entially & now differentially?
€ =-dinH / dina ; Hamilton-Jacobi V(y)=3Ms2H2(1-E/3); dy/ dIna= £VE

inflation consistenc ; i =
ne=r/B=2e(k)  1-ns=2e+dne/iinHa ' Ielaxprorof ¢t

a path approach to inflation: € trajectories drive scalar power, indirectly
tensor power, V and y. use full k-mode integration but Lanlqevin equation

stochastic inflation framework - usually very accurate, very for tensor, but full built into MCMC
¥ 1
E 8 ;
. 10° P, _
i slow-roll ap}:)ro\x\\,\
0.1L
s ;
10" P, ; 10° P,
slow-roll approx [ sTow-roll approx
0.01 ¢ ¢ 0.01 | ]
r(k) =16¢(k) _
0.001 S 0.001 A S
-5 0 _ 0
mild variation of n[k/Mpc™' ] wild variation of |, [k/Mpc™! |
acceleration history acceleration history
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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-law bestfit ns=0.962 Planck+WP+hiL

_Q 8\ 8.4 e-folds
t
NO strong evidence t ??;‘.":.",I' T
for oscillation '
patterns, cutoffs,
local features
10

Bond, Huang 2013
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new parameters: trajectory probabilities for early-inflatons & late-inflatons
(partially) blind cf. informed ‘‘theory” priors. compress info onto a variety of mode

L0 —————————————— Power Spectrum Analysis

1 Filtering in Quadratic pixel-pixel space

any mode functions will do, simple CL bandpowers, single
| or a few broadband informed CL templates(r, rBB cf rEE)

R | semi-blind e.g., B-spline modes
v A | but also Tchebyshev polynomials (go to Fourier at high
| order), triangles, top hats, etc

> | CL shaped CL(shape) inside bands. good for broad bands

(’~‘?7'l(-'"" et Ko (!' " inflation modes. informed by consistency, or semi-blind
=110 -5 _

i Fisher-eigenmodes, determined with exptal setup and
B-spline functions of order 3 at 8 nodal points generalized noise, with a criterion for stopping the

sample smaller set of inclusion. begin with a saturated expansion.

cubic spline modes - |

L~100is In k ~ -5 FBC, FBCS on Xe-modes for recombination history with
entropy criteria for truncation in number,

.002 Mpc! is Dvorkin and Hu used emodes for inflation (as did we, B

Ink ~ -6.2 +Huang + ... over the years)

Friday, 28 June, 13



Ns (In I()

Bond, Huang 2013
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scan InPs(Ink)/As, InAs=InPs(Kpivots), r(Kpivott); consistency => reconstruct €(InHa), V()
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--naon DE @CCeleration trajectories then
€ =-dinH/ dina ; V(p)=3M:2H?(1-E/3) ; dy/ dina = €

Bond, Huang 2013
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SpiderZ4day,s+PIanck2.5yr:
r-nt matrix-forecast

for r=0.12 input for m2g?
(201 ~0.02 including fgnds)

similar r-forecasts for ABS+/VIP, Quiet
inflation consistenc
“ne=r/8 =25 (k)
1-ns =2&+ding/dinHa

rei Net{erﬁe{dl 11/1|3

©
o
T T

Likelihood
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- o.=2x1 (}"
]

©
A~

monodromy~pNGB
V~_sin(¢/f)*..¢ ]
et gl I [

0.1
r = tensor—power/scalar—power
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SPIDER + PLANCK + EUCLID + CHIME

forecasi

L l/ﬂ(n;)i;ubic spline

lo Pg
best—fit Pg
1o 2,
best—fit P,

r<0.02 95% CL

can get B-mode
shapes but
without the
precision needed
to check

-N¢=r/8
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COBE-like errors
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-2 0
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quest for B mode similar to first T detections, first E detections => broad-band analyses

Farhang BDN 11/13: use full matrix quadratic matrix analysis of Q/U if possible. ancient
COBE history. feasible with modest parameter numbers r and most correlated, rBB, rEE and
broadband rband phenomenology

sigma(r) as a function of fsky partially informed the spider 8% decision, but broad region
where ok

lose information if you project onto pure B given sky cuts

must model Correlation Matrices accurately, including foregrounds

CBI approach to pol:

gather UV onto wavenumber pixels semi-optimally. ACT, BICEP, KECK FT not semi-optimal
use a quadratic pix-pix matrix analysis for bandpowers. mode/template optimal quadratic
filtering similar to Wiener filtering, projects out the most relevant information

make Wiener maps for E, B to see what it looks like, but no scientific analysis (fluctuations
important to see where it is not well probed

can inform the quest with consistency-informed analyses, although of course blind is better,
though not for parameters.
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S,L power spectra trajectories. compress data onto non-top-hat k-modes
Bond, Contaldi, Huang, Kofman, Vaudrevange 2011

Spider-24days + Planck-2.5yr + ... 11/7 knot InPs +r-nt forecast for r=0 (+ fgnds)

00 :
an forecast

— Pg best-fit ]
----Ps 10 trajectories ]
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future scalar power spectrum trajectories

scan ns(lnk) InAs—InPs(kp:vot i H( :vot,t),'
consistency => reconstruct £ n Viy)

Ry e AR 'Iscamnub ng, 10 knots, cubic spline
TR
' 3

scanning ng, 10 knots, cubic spline

InPs(ink)
k~Ha

10%10[1010P(k)]

™~

forecast: CMB + WL 4+ BAO + SN

', ¥ forecast: CMB + WL + BAO + SN
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-8 -7 -6 -5 -4 -3 -2 -1 0
In[k/Mpc™]

In[k/Mpc ™!

€y=E =-dInH | dIna ; V(p)=3M:2H(1-E/3) ; dy/ dIna = £\E

GW/S=r =16¢
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Planck2.5 forecast with

Planck2.5 r=0 forecast for
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& expansion only over the observable range, < 10

e-folds, tried extrapolating to & =1, 50-60 efolds
downstream - too much freedom, smooth
approach, waterfalls, isocurvature onset, efc.
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compress data onto non-top-hat K-modes
Farhang, Bond, Dore, Netterfield 2011-13

Planck2.5 7 knot with
inflation conS|stency2;
input r=0.12 for m?
L e L L
lo P4
7 knots ————— best—fit 2,
__________________ o 9,
— best-fit
— fiducial &g
—————— fiducial P,
— e
~
& 10 : .
S = H
S 0
Q S
o o
Il Il
1 ] ] ] ] ]

-8 -6 -4 -2 0
In [k/ Mpc-1]

rto+0.02

Bond, Contaldi, Huang,
Kofman, Vaudrevange 2011

& expansion only over the
observable range, < 10 e-
folds, tried extrapolating

to &€ =1, 50-60 efolds
downstream - too much
freedom, smooth
_approach, waterfalls,
Isocurvature onset, efc.
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quest for B mode similar to first T detections, first E detections => broad-band analyses

Farhang BDN 11/13: use full matrix quadratic matrix analysis of Q/U if possible. ancient
COBE history. feasible with modest parameter numbers r and most correlated, rBB, rEE and
broadband rband phenomenology

sigma(r) as a function of fsky partially informed the spider 8% decision, but broad region
where ok

lose information if you project onto pure B given sky cuts

must model Correlation Matrices accurately, including foregrounds

CBI approach to pol:

gather UV onto wavenumber pixels semi-optimally. ACT, BICEP, KECK FT not semi-optimal
use a quadratic pix-pix matrix analysis for bandpowers. mode/template optimal quadratic
filtering similar to Wiener filtering, projects out the most relevant information

make Wiener maps for E, B to see what it looks like, but no scientific analysis (fluctuations
important to see where it is not well probed

can inform the quest with consistency-informed analyses, although of course blind is better,
though not for parameters.
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