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Motivation

* COMBINATION OF DIFFERENT PROBES (E.G., GALAXY CLUSTERING) AND METHODS
* (E.G, N-POINT STATISTICS) TO BREAK DEGENERACIES AMONG PARAMETERS AND
STUDY MODELS/THEORIES OF GRAVITY/GALAXY FORMATION

* NEED TO COMBINE “ALL FORMS OF STRUGGLE”
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2-PT STATISTICS OF THE OBSERVED GALAXY DISTRIBUTION

Name Symbol Plane waves Spherical Harmonics Fourier-Bessel

Base p) k) |£) |f)

Eigenvectors P k= (ke ky,kz) {=(£,m) f=(kpp, £, m)
Eigenfunctions (p|s) eik-s Yy (8) Je(kens)Yy (8)
Completness relation (p|p) 51{{1{, 588’5£m 55,5.%17151’%“
Transition matrix Mép, W;(k — k') [ ds{f|s) W;(s)(s|k) [ ds(f]s)W;(s)(s|f)

Shot noise S:]p, [dsni(s)w?(sy [ds(l|s)ni(s)wi(s)(s|t) [ ds(f|s)ni(s)w?(s)(s|f)
Power Spectrum P(k,) Cy Ce(ken)

Angular average ()p Nt Yker, et Yome—t Nt Ywer, U+,

Estimator
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ANGULAR POWER SPECTRUM

ANGULAR CORRELATION FUNCTION
(SEE WILL P. AND MARTIN C. TALKS)
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ANGULAR CROSS POWER SPECTRUM
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I ANGULAR CROSS POWER SPECTRUM
GALAXY SURFACE

OVERDENSITY SELECTION FUNCTION
REDSHIFT l — dzs W (zp (zslzp dzp.
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ANGULAR CROSS POWER SPECTRUM
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ANGULAR CROSS POWER SPECTRUM

Southern Hemisphere
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ANGULAR CROSS POWER SPECTRUM

3D GALAXY
l OVERDENSITY
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ANGULAR CROSS POWER SPECTRUM
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ANGULAR CROSS POWER SPECTRUM
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ANGULAR CROSS POWER SPECTRUM
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THE 2MRS PHOTOMETRIC REDSHIFT CATALOG (2MPZ

TWO MICRON ALL SKY SURVEY PHOTOMETRIC REDSHIFT CATALOG: A
COMPREHENSIVE THREE-DIMENSIONAL CENSUS OF THE WHOLE SKY

Maciges BiLicki!-2, THomas H. JARRETT!, JouN A. PEacock?, MicHELLE E. CLUVER!*, AND LOUISE STEWARD! N NEARLY 1 M GALAXIES
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THE 2MRS PHOTOMETRIC REDSHIFT CATALOG (2MPZ)
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THE 2MRS PHOTOMETRIC REDSHIFT CATALOG (2MPZ

Typical displacement of 50 Mph/h



THE 2MRS PHOTOMETRIC REDSHIFT CATALOG (2MPZ)
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THE 2MRS PHOTOMETRIC REDSHIFT CATALOG (2MPZ
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THE 2MRS PHOTOMETRIC
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I ANGULAR CROSS POWER SPECTRUM
GALAXY SURFACE

OVERDENSITY SELECTION FUNCTION
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Tomographic analysis Photometric redshifts
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MEASURING CROSS ANGULAR POWER SPECTRUM

2MPZ, 0 <z <008, K<13.9

0 1+4 10.5459



MEASURING CROSS ANGULAR POWER SPECTRUM

2MPZ, 0 <z <008, K<13.9
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MEASURING CROSS ANGULAR POWER SPECTRUM

HealPix
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MEASURING CROSS ANGULAR POWER

SPECTRUM
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MEASURING CROSS ANGULAR POWER SPECTRUM
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log C, [sr]

log C, [sr]

MEASURING CROSS ANGULAR POWER SPECTRUM

As a function of K-band magnitud
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Normalized number counts

MEASURING CROSS ANGULAR POWER SPECTRUM
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MEASURING CROSS ANGULAR POWER SPECTRUM

0.2

N/S

N/S

N/S

N/S

HEMISPHERICAL ANOMALY

Galactic coordinates

Equatorial coordinates

2MPZ K £13.9 F
F o e o Lo s oy TR T | P R Lo i i i e

2 uiq-z

—
e TR | T

g uiq-z

AETENRER |

Multipole 1

Multipole 1

afuea-z [Ing

| uiq-2



Error estimates

« Gaussian approximation
» Mock Catalogs
» Jack-Knife resampling

These are just some examples: also
Bayesian analysis

N-body based mock catalogs (Physical mode
coupling)



o

Error estimates

 Gaussian approximation (e.g Dodelson 2006, White et al. 2009):
Diagonal covariance (no mode coupling) matrix with diagonal given by

Sample variance

(1) = 2 (C_g) +Sl‘)

¢ (2{7 T l)fsky \ Shot Noise (Poisson)

Sky coverage

Number of independent
modes
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Normalized number counts
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» Gaussian approximation
« Mock Catalogs
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Gaussian approximation
Mock Catalogs
Jack-Knife resampling

Divide the observed
area in N patches of
(approximately)
equal area.

Error estimates
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INTERPRETATION OF ANGULAR CLUSTERING SIGNAL

« COSMOLOGICAL: HALO-FIT

« PHENOMENOLOGICAL: RPT

« ASTROPHYSICAL: HALO-
MODEL

Angular Power Spectrum C, [sr]
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INTERPRETATION OF

Halo-Fit

COSMOLOGICAL: HALO-FIT
PHENOMENOLOGICAL: RPT
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INTERPRETATION OF ANGULAR CLUSTERING SIGNAL

« COSMOLOGICAL: HALO-FIT

« PHENOMENOLOGICAL: RPT

« ASTROPHYSICAL: HALO-
MODEL
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INTERPRETATION OF
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INTERPRETATION OF ANGULAR CLUSTERING SIGNAL

Limber approximation Exact {redshift space)

PLANCK VALUES + ERROR
\
BARS




INTERPRETATION OF ANGULAR CLUSTERING SIGNAL

(No) Redshift space
distortions

Compare model with RSD vs
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INTERPRETATION OF ANGULAR CLUSTERING SIGNAL

Combine clustering from different bins Include cross-power spectra

1&2&(1-2) 2&3 &(2-3)




INTERPRETATION OF ANGULAR CLUSTERING SIGNAL

Combine clustering from different bins

Systematics?

182 &3 &(1-2) Include cross-power spectra




TAKE HOME MESSAGE
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THERE IS
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Normalized number counts

MUCH MORE ...
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CONCLUSIONS / COMMENTS

ALL FORMS OF STRUGGLE

TOMOGRAPHIC ANALYSIS INCLUDING CROSS POWER SPECTRUM
FOR PHOTOMETRIC SAMPLES

ASTROPHYSICAL INFORMATION IN THE CLUSTERING SIGNAL
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