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= Introduction
= The goodness-of-fit Gaussianity test
1. Smooth tests of goodness of fit
2. Signhal-to-noise decomposition
" Archeops experiments |
\rcheops data sets ————
ussi cheops data

" Gaussianity analysis on WMAP data
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" The detection of non-Gaussianity in cosmic
microwave background (CMB) anisotropies
can question the validity of several 'standard
inflationary theories

ihe'detection of non-Gaussianitst_gjg)g_i
' ination”in CMB maps

Andrés Curto, BICOS 2007

il



NOOINIESISIOIGORENESSIC

— Ay - st of n ramdistributédth

e —

e ——

a p.d. :

m parameters to define the p.d.f. space
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Null Hypothesis H,:

Alternative Hypothesis K:
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= Tﬁe—“ order k”‘m@ﬂ’a’ﬂve—p df. ( (Rayner & B Best,
~ 1989, 1990)
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= To evaluate the null hypothesis H, we use the

s“ statistic” — d
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~ = The U? statistics are computed from the setof
B ——
random numbers through

= The quantities h(x) depends on the p.d.f. that we
want to test. For the Gaussian case, these are

W‘normi"‘iﬁ Hermite-Chﬁe.v
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e null hypothesis H, is satisfied
then for n>>1 it can be proved that
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Dscor)99sition (l)

~ The set of {x} numbeﬂrs:that we analyze
~ comes from a CMB anisotropies map

_._--.—:--— -

is the coordinates vector of a pixel / from a set of n, pixels

-l

For us a CMB map is a vector of n_, real numbers
-

ﬂénal to noise decomposition
Signal Contribution: CMB

Noise contribution: the instrumental noise
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We can compute it for signal and noise

Andrés Curto, BICOS 2007



S]gnal~'to~nob l\/lflrrm (JII)

where L, is the Cholesky matrix of N =,

‘R, elgenvector matrlx of N
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ﬂsﬂmed the A matrix eigenvectors and eigenvalues '

* R, eigenvectors matrix
D, eigenvalues matrix

.

The set of signal-to-noise eigenmodes {y;} for a given map

B
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:;_Ehe-pmpemes.of_the {y} elgenmodes when the map is Gaussian:

- Independent numbers <yy> = o, ~
« Each y, behaves statistically as N(0,1)
 (D,). is a measure of the signal-to-noise? ratio
— -
' with the previous
statistical method
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The ArCrigous :Ar)—*rlmemr

= Aba A_bal oon bcrne experlment (1999 2002) |
= First link in C, determination between large

angular scales (COBE) and first acoustic
peak (BOOMERanG, MAXIMA)

" Archeops shares the same technological
design with the very same Planck satellite

1 bolom uencies 143, 217, 353,

Z
= 20% of sky with a beam of 6" to 8’
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=

& Trapaniltest flight (July
-~ 1999
= Kiruna test flight
March/April 2000

" Kiruna scientific flight
29 January 2001

= _Kinuna scientific flight
di7e Januany:20

sclentitic tlight
[/ February 2002)
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*In-Kiruna, Sweden (not traveled to Urals Mountains)
* Almost lost in the sea




- * The 17th January 2002 (Artic winter)
* From Sweden to Russia (Siberia)




— *The-7th february 2002 (Artic winter)
* From Sweden to Russia (Siberia)
* Onboard computer problems

.‘:{.\.B mu ) h J
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= Analyzed 143 GHz
“bolometer map

" 16 % north galactic
hemisphere analyzed

= 1.8° pixel resolution
" 1995 available pixels

"= ~5-10° Gaussian signal
Imulationsrcomputed with

S Archeops: bestilitipower
~ spectrum mﬁ%’ef al.

AN VLT
2005)

" ~5-10° Gaussian noise s
simulations
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= First we calibrated the
‘method with Gaussian
simulations (Gaussian
simulations should
return the x/?

distribution for U?)

= JniSs means.

& Highrerder numerical
errors are increased
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= \We obtained the U7
statistics at different
signal-to-noise cuts for
two map making:
MIRAGE and
coaddition

--~Some U,?values are

. OVEr 6.7, (99%
““Cumulative probability)
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= When p-value (the probablllty that the statistic
takes a value at least as extreme as the observed)
of U,?2is computed, p=15%

" There are many simulations (1500 from a set of
10000) which reach U,2=7.97 in any s/n cut

this detection is a “map-making,issue’,,due,to,it. =
OES No elMiRA se
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Coriparing With WYAP (1

= We analyzed'the
= WMAP data to
compare with

SUSDS lllllllIIlml
= Same pixel size: 1.8° “‘ll.lllllll..'

" The map is a
ﬂmbination of maps

and 94 GHz
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= WMAP data results
‘comparable to those of
Archeops

" WMAP has higher
signal to noise range

= U, ?detection at signal
~ to noise ratio 38.0
= Thep-valueis
p=17.0%
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= Using an Archeops dust
template

" We analyzed simulations

1 e

= With their U2 values, we
performed a x? test

" The minimum x? value
Lgiveswus thelevel of dust

S=erlevel conrespendsito
281296684 CILE), 9. 7% (95%

CL) when dispersions of

Archeops map and dust

template are compared
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= Where U.,%(v) is the mean value of U.? statistic over 50
adjacent signal-to-noise cuts

= There are 38 different cases: v ,=1 corresponds; to,the
50 lowest signal-to-noise cuts, v ,=38'corresponds to
the 50 highest signal-to-noise cuts

ﬁ?the correlation matrix among,these 38 cases ~
gﬂz ?'v, a’%!e mean of U ?(V) forsimulations with

dust, in a way

B
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- Archeops d‘ta map at 143 GHz and1 8°

‘.—_'—-

resolution are compatible with Gaussianity

" Comparable results with WMAP at same
resolution and mask size

= 3.2% of dust contamination in ARCHEOPS

=‘_6'8% confidence level), aaﬁﬁ.?%.(ﬁ_E.% _*-'i
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