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INFLATION SOLVES MANY PROBLEMS

inflation wipes the slate clean and re-seeds the structure
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INFLATION SOLVES MANY PROBLEMS, BuT...

inflation wipes the slate clean and re-seeds the structure

... Inflation has to end! But how?
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PREHEATING CAN LEAVE A SIGNATURE IN CMB SkY!

the way inflation ends
can lead to a new signal:

usual non-Gaussianity:
®(X) = Pg(X)+ [ruPs(x

new from preheating:
®(xX) = dg(X)+ Auwlya)

Fyi can be a very
non-trivial function:
= .
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PREHEATING CAN LEAVE A SIGNATURE IN CMB SkY!

the way inflation ends realization of excursion set
can lead to a new signal: can naturally give cold spots!

usual non-Gaussianity:
®(X) = bg(X) + [ P5(X)
new from preheating:

‘I’(f) — ‘I’G(f) == EQL(ZG)

Fyi can be a very
non-trivial function:

= Wil iy, ° s
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NonNn-GAussIAN CoONTRIBUTION AT CMB ScALES

12.0 : ———
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100 L 2w Mone-Cano samples i N
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Very different from fy; parametrization!

®(x) = @g(X)+ ALl xc)
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NonN-GAUusSIAN CONTRIBUTION AT CMB ScALES
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For small y, uncorrelated quadratic!

B(X) = B (X) + f 7 &(F)
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NonN-GAusSIAN CONTRIBUTION AT CMB ScALES
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Sampling depends on super-horizon modes

irsa: 09120103 Page 9/74




How WouLD IT LooKk LIKE ON THE SKY?
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NonN-GAUusSIAN CONTRIBUTION AT CMB ScALES
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Sampling depends on super-horizon modes
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NonN-GAUusSIAN CONTRIBUTION AT CMB ScALES
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Sampling depends on super-horizon modes

Pirsa: 09120103 Page 13/74




How WoulLD IT Look LIKE ON THE SKY?
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How WoulLD It Look LIKE ON THE SKY?
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How WouLD IT LooK LIKE ON THE SKY?
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How WouLD IT Look LIKE ON THE SKY?
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How WouLD It Look LIKE ON THE SKY?
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How WoulLD IT LooK LIKE ON THE SKY?
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How WoulLD IT Look LIKE ON THE SKY?
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How do we search for this kind of
non-Gaussianity in the CMB?
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How do we search for this kind of
non-Gaussianity in the CMB?

OrI,

my take on the infamous cold
spot story...
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WMAPSYRDR3 ILC Map
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WMAP 5yYr DR3 ILC MApP + KQ85 MAsK
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THRESHOLD DETECTION AND FILTER DESIGN

hardware/ADC DSP/FPGA level 1 migger

{ signal FIR filter threshold

noise bank detector

further analysis

Threshold detector triggers predominantly on the signal peak
False alarm rate is set by trigger level x and noise statistics o, {

_._}1.(1):
= o= (n? (2=
wl ' (n?)

(FAR) =

noise g attenuation

Primary filter figure of merit =
; signal peak attenuation

Use filter kernel shaping to optimize merit!
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FIR FiLTER KERNELS

FIR filter is a linear operator (discrete or continuous version):

1

fi= Zﬁsj+f~ f(I]—JF(r)s(x+r)dr

—3

FIR filter is completely defined by its kernel... Common choices are:

top hat Gaussian truncated sin(x)/x

"Mean Filter” (MF) "Peak Correlator” (PC) "Brick Wall” (SX)
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GENERALIZED SAVITZKY-GOLAY FILTERS

Generalized Savitzky-Golay filter kernel:

Orthogonal to polynomials up to order n:

1 |

f_r F,:(x)dx=1, f U E (x)dx—0

0 0

Non-orthogonality biases peaks low:

N
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FIR FiLTER KERNELS

FIR filter is a linear operator (discrete or continuous version):

1

= ZES;+f- f[.r)—JF(r)s(.w—r)dr

—3

FIR filter is completely defined by its kernel... Common choices are:

top hat Gaussian truncated sin(x)/x

"Mean Filter" (MF) "Peak Correlator” (PC) "Brick Wall" (SX)
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GENERALIZED SAVITZKY-GOLAY FILTERS

Generalized Savitzky-Golay filter kernel:

n/2
Fox(x)= (Zmrzf) (1—x2)
—

Orthogonal to polynomials up to order n:

1 1

f_r F,:(x)dx=1, J = E (x)dx—0

0 0

Non-orthogonality biases peaks low:

’ A

,]a ’——*Wg

Pirsa: 00120103 - SN = e

Page 30/74




WMAP 5YR DR3 ILC MAP + KQ85 MAsK
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WMAP 5vr DR3 ILC Map + KQ85 Mask
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GAussiAN RaANpDoM FieLD PEAK STATISTICS

e+ P (.r = ‘) 3 S == v2) lerfc v
el — o] — e e e
1 pic o 27 ° 2 2 \/2{ 1 —22)
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WMAP 5vYr DR3 ILC Map + KQ85 Mask
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GAussIAN RaANpDoMm FieLD PEAK STATISTICS

M max + M min (.r ) < ( 1'3) —F— Vv
>vi={_—rvep|—— |+ ek
1 i o 21 2 2 \/'){ 1 —2y2)
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TESTING CMB PEAK STATISTICS

Kolmogorov deviation from Gaussian peak CDF
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WMAP 5vr DR3 ILC Map + KQ85 MaAsK
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WMAP 5YrR DR3 ILC MaAP + KQ85 Mask
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WMAP 5vYrR DR3 ILC Map + KQ85 Mask
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GAussiAN RaANDoM FieLD PEAK STATISTICS
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TESTING CMB PEAK STATISTICS

Kolmogorov deviation from Gaussian peak CDF
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GAussiAN RaANDoM FieLD PEAK STATISTICS

M max + M min (:c ) - ( 1'3) =5 v
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TESTING CMB PEAK STATISTICS

Kolmogorov deviation from Gaussian peak CDF
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GAussiAN RANDoM FieLD PEAK STATISTICS

B+ B £ X = V2 = v
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TESTING CMB PEAK STATISTICS

Kolmogorov deviation from Gaussian peak CDF
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SSG42 FILTER SWEEP
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SIGNIFICANCE VS. FILTER S1ZE
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SIGNIFICANCE VS. FILTER SI1ZE
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SIGNIFICANCE VS. FILTER SI1ZE
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SIGNIFICANCE VS. FILTER SI1ZE
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SIGNIFICANCE VS. FILTER S1ZE
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