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Old view: Theory prior = delta function of THE correct one and only theory
New: Theory prior = probability distribution of late-flows on an energy LANDSCAPE
6/7 tiny extra =~ ™

1980 - COld Inflation) dimensions
Chaotic inflation
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SUSY D-ter
inflation Brane inflation
2000 SUSY P-ter Super-natural
Inflation

2003 KKLT (N-flation ekpyrotic/

D3,D7 brane w@ DB mflatlon cyclic

moving brane arped Brane
separatlons Racetrack |nflat|on Tachyon inflation inflation
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INFLATION THEN

“standard inflation space”: n; dn/dlnk r @k-pivots

WHAT IS PREDICTED?

Smoothly broken scale invariance
by nearly uniform braking (standard
of 80s/90s/00s) r~0.03-0.5

large field inflation (field moves > Planck mass)

or highly variable braking r tiny

bl .

- _ -

(stringy cosmology) r<10-1° 35'
small field inflation (field moves < Planck mass) AT

Bond, Kofman, Prokushkin,Vaudrevange 2007, Roulette Inflation with Kahler Moduli and their Axions

Neil Barnaby, Bond, Zhigi Huang, Kofman, hep-th/0909.0503, Preheating after Modular Inflation

monodromy & fibre inflation give larger r .
current constraints on r (95%CL) - prior sensitive -~ ‘-..t s
r <0.16 (no running, all data sets) ,,y' \w ;

<

r < 0.32 (no running, CMB-only data sets)
r < 0.27 (with running, all data sets)

Monday, February 22, 2010



large-field

small-field

0

forecast for r=0
S . J dF:11

Monday, February 22, 2010



Standard Parameters of Cosmic Structure Formation

ns"":At A

°ldn g /dIink T
| +W0, Wa 0 ~ Cs_l @ ~ ang

new parameters: trajectory probabilities for early-inflatons|& late-inflatons

artially) blind cf. informed ‘‘theory” priors

primordial non-Gaussianity

D(x)= Dg(x)+ faL (Pc*(X)-<Ds?>) 2 INnF
local snidoth 8 .

DBI inflation: non-quadratic kinetic energy € x2/3= 1+W( a)
cosmic/fundamental strings/defects ¢ 3
from end-of-inflation & preheating = - dlnp(l)/ dina

®(x)= Do(x)+ FNL(p)-<Fni> ] + subdominant
, isocurvature, cosmic string,
resonant preheating & fends, tSZ,kSZ, ...
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all current data, Nov 2009
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3-param E=(dINV/dy)2i4 -

hubbledraga Ce= d2InV/dy? /4 :
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is the dark energy “vacuum potential energy” ?

a 3-parameter expansion paves
even wild late-inflaton trajectories

semi-blind mode expansion

| ! | 1 | | I 1 ' ] |

" cubic spline, 6 pivots |
: = -
i | W RN
L1l Il | 1 | l | |
0 0.2 0.4 0.6 0.8 1
a

TEST: within errors, energy-density does not change with

expansion =Einstein’s cosmological constant is best fit so far
cannot reconstruct the quintessence potential, just the slope €_ & ~hubble drag
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is the dark energy ¢“vacuum potential energy” ?

I LI B | I LI l | |

0.5 [
= E all current data, 2009
+ CD0 ittt
_05 __ SN+CMB+LenS —:
_|||llllllllll_
0 ! ,
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future data, ~2012
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= Lens+Planck+SN:

:lllllllllllll:

0 1 2

Z

TEST: within errors, energy-density does not change with
expansion =Einstein’s cosmological constant is best fit so far
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partially-blind scalar power trajecteries & usual
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partially-blind acceleration trajecteries obeying [
tensor/scalar consistency relation. Nov09 data | e
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Feedback
Simulations,
SZ Power
Spectra & o352

2222222222222222222222



100 —r—
Komatsu & Scljak 02
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SciNet @UofT:

GPC: 3780 nehalem nodes=30240 cores
306 TFlops debut as #16 in Top500

TCS: 104 P6 nodes=3328 cores
60 TFlops debut as #53 in Top500 ->80

1.4 Pbytes storage
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Variations in SZ with feedback

® |st - adiabatic (no
star formation).

® 2nd - gas cooling +
star formation +CR

® 3rd - w/ feedback as
well. Note pushing
out of gas, softening
of cluster cores.

e Cooling+SFR
+Feedback 2*2563
~20 hours on 8
nodes.
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Variations in SZ with feedback

® |st - adiabatic (no
star formation).

® 2nd - gas cooling +
star formation +CR

® 3rd - w/ feedback as
well. Note pushing
out of gas, softening
of cluster cores.
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nodes.
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C.5Z & 085% theoretical uncertainties & impact on ACT

Planck 9, ACT o, SPT 6,1 7
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CL5Z systematic uncertainties, effect on 0852 from ACT

CLSZ ~ [0852 ]’ x SZ template (cosmic parameters)

0854 < .87 @2-sigma for KS ACT, 0.77 +- 0.25 SPT

SPH gives 08°5% < 0.96 adiabatic, < 0.99 cool+SN
AGN feedback+cool+SN-E+CR: 085 < 1.00, & mean 085%= x

Feedback tied to star formation via injection in halo cores - good agreemen
with Sijacki et al. high-res AGN feedback sims; untuned pressure profiles
match X-ray (Arnaud et al.09) very well to rseo (limit of data) & Y-M

a 16% variation in 0854 between KS and hydro sims!!

this agrees with the variations depending upon template used in Bond etal 05 CBl,
ACBAR. not surprising because the 02 simulations are similar to the 09 simulations,

when scaled for WMAP5 parameters, in particular 0882

22
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