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IN REPSHIFT SURVEYS WE MAP THE UNIVERSE IN 2 DIMENSIONS
USING REDSHIFT TO MESURE DPISTANCE.

REPSHIFT DISTANCES S (S = CZ) PIFFERS FROM TRUE DISTANCES
R (7 = Hod )BY PECULIAR VELOCITIES.

GE=tpsli i =

PECULIAR VELOCITIES CAUSE THAT DISTANCES TO APPEAR
DISPLACED ALONG THE LINE OF SIGHT (N REDSHIFT SPACE.
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DISTORTIONS?

REDSHIFT DISTORTIONS GIVE ACCESS TO THE LINEAR GQROWTH

RATE FACTOR OF DPENSITY PERTURBATION “THAT IS A POWERFUL

OBSERVABLE RUANTITY OF FUTURE LARGE REDSHIFT SURVEYS TO PROBE PHYSICAL
PROPERTIES OF DARK ENERGY AND TO DISTINGUISH AMONG VARIOUS GRAVITY

THEORIES.”] TEPPEI OKUMURA AND Y. P_JINg  arXiv:1004.3548v2 1




LINEAR REGIME APPROXIMATION

[0 (N LINBAR REGIME , KAISER'S FORMULA'S [1987] APPLIES, THE EFFECT OF
REDSHIFT DISTORTIONS S THE AMPLIFICATION OF THE UNREDSHIFTED MODE BY
A FACTOR

P (k) = (1

*P(k)
\ANQLE BETWEEN WAVE
AMPUITUDE REDSHIFT

Ll VECTOR § LOS DIRECTION
DISTORTIONS

5 — f(QM) __ dLnD LINBAR GROWTH RATE OF DENSITY
dLna PERTURRBATIONS

f(Qar) =GB
MASS PENSITY M
PARAMETER AT Z

R - S —

LIGHT TO MASS BIAS

0 = bops

L] REDSHIFT DISTORTIONS ALLOWS TO PROBE DEVIATIONS FROM GgR.
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[0 PEGENERATE PARAMETER COMBINATION (PENSITY OF MATTER § BIAS)
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pEC OMPOSITION TN HARMOINICES
IN THE LINEAR REGIME

FOR PLANE PARALLEL APROXIMATION, POWER SPECTRUM CAN BE WRITTEN
AS A SUM OF EVEN HARMONICS.
S S
P*(k) = %P (pu) Y ()
(KAISER'S FORMULA ) IN LINEAR THEORY REPSHIFTED POWER SPECTRUM (S

COMPLETLY CHARACTERZED BY L=0,2,4, THE HEXADECAPOLE (L=4) IS
SMALL COMPARED WITH THE OTHERS § NOISY

HARMONICS OF REPSHIFT CORRELATION ARE DEFINED SIMILARLY TO
THOSE OF POWER SPECTRUM [HAMILTON (1992)]

58(57 :LL) a2 PO(:LLS)fS(S) i PQ(NS)fS(S) in P4(:LLS)§Z(S)
£3(s) = (1+2/38 + 1/582)&(r
£2(s) = (4/38 + 4/76%)(£(r) — E(r)) E(r) = 3r—3 / £(s)s%ds

) 1 5 £5(s) %54_%52
GG = e
1 i 364— 55 @+ (3/33) fosgg(s’)s’2d8’ Jraee %5_'_ %52 (ﬁ)

[1 THESE RATIOS YIELD AN ESTIMATE OFﬁ AT EACH DISTANCE.




MO ING REDSHIFT DISTORTIONS
N NONLINEAR REGIME

EXTRACT INFORMATION WHERE THE POWER SPECTRUM DOES NOT MATCH TO THE
LINEAR REGIME.

NON-LINEBARITY IN THE VELOCITY AND PENSITY FIELDPS PROPUCES DISTORTIONS IN AN
OPPOSITE SENSE TO THE LINEAR THEORY PREPICTIONS, LEAPING TO LOWER ESTIMATES

or

N ORDER TO ESTIMATE [J USING CURRENTLY AVAILABLE REDSHIFT SURVEY'S IS
ESSENTIAL TO MODEL THE NON-LINEARITIES ACCURATELY

STANDPARD PROCEDURE CONSIST ON THE MODIFICATION OF KAISER'S FORMULA
INCLUPING A TERM TAKING IN ACCOUNT THE UNCORRELATED VELOCITY
DPISPERSION .

DISTRIBUTION OF RANDOM
PAIR VELOCITIES,
(EXPONENCIAL. GAUSSIAN)




BIAS PARAMETER OVERSIMPLIF
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RATIO OF RMS GALAXY FLUCTUATIONS TO
RMS MASS FLUCTUATIONS ON SCALE R.

[E] RELATION BETWEEN THE GALAXY ANP MASS PENSITY FIELPS DPEPENDS ON THE COMPLEX

PHYSICS OF GALAXY FORMATION, AND IT CAN BE IN GENERAL NON-LINEBAR, STOCHASTIC,
AND PERHAPS NON-LOCAL..

[ 3 WAS ESTIMED USING DIFFERENT TECHNIQUES AND USING COMPLEX BIAS MODELS.
(T WAS FOUND THAT (3 ESTIMATED FROM DIFFERENT METHODS WAS SIMILAR TO THE
ASYMPTOTIC VALUE OF (§ = ) FORR LARGE. [ ANPREAS A BERLIND, VJAY K.
NARAYANAN ,DAVID H. WEINBERG arXiv:astro-ph/0008305v1]

CONVENTIONAL INTERPRETATION OF ﬁ CONTINUES
TO HOLD EVEN FOR COMPLEX BILAS MODELS.
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FIRST EXPLORATION....

FIRST GOAL INVESTIGATE HOW WELL | CAN RECONSTRUCT
AMPUIFICATION REDSHIFT PARAMETER WITH SIMULATIONS.

[ GQENERATE LOG NORMAL RANDOM FIELD
FoLLows ACDM .cosmMoLOGY TO SIMULATE
DENSITY FIELD, AND USE THIS FIELD AS PDF TO
POPULATE WITH GALAXIES.

GENERATE VELOCITIES USING EXPRESSION FROM
LINEAR REGIME .
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-LATION FUNCTION IN 2

NO VELOCITIES
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-LATION FUNCTION IN 2

WITH VELOCITIES
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CORRELATION FUNCTION 2D &
MIGNOPOLE ANDIOUADRUPOLEES TIMAIE @I
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FOR EACHBIN INR , A
POLINOMIAL FIT IS DPONE TO
CORRELATION FUNCTION

£ (s, 1) = Po(s)&5(s) + Pa(ps)€5(s) + Pa(ps)€5(s)




LOG-NORMAL SIMULATION

Input without RS dist. == =
Linear RS dist. + ++ 1.
“Simylation —
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LOG-NORMAL SIMULATION

Input without RS dist. == = |
Linear RS dist. + ++ 1.
Simulation s
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BETA STIMATION USING REDSH
R INCOF OBRESPOR

Horizon rpi




HORIZON SIMULATION

HALOS OF PARK MATTER OF N-BODPY SIMULATION, 2 GPC SIPE
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HORIZON SIMULATION
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- TA STIMATION IN HORIZON

BIAS USING RATE BETWEEN REDSHIFTED /REAL MONOPOLE

Horizon rtheta

Eol) /E(T)
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FINISH BIAS ESTIMATON USING QUAPRUPOLE.

ADPD ANGULAR AND RADIAL SELECTION FONCTIONS TO
SIMULATE REAL DATA.

APPLIED TO OTHERS MOCK CATALOGUES OF GALAXIES
(LAS DAMAS) TO SEE SMALL SCALES (FINGERS OF GOD).

GENERATE MOCK. CATALOGUES OF GALAXIES USING FOF
OF HORIZ ON SIMULATION WITH DIFERENT PRESCRIPTIONS
FOR BIAS ?

APPLIED TO SPSS PUBLIC DATA (PRF#) AND COMPARED
WITH PREVIOUS WORK

APPLIED TO SPSS-III BOSS DATA.
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NG QUAD
NORMALIZ

i
(s')s2ds’ 1+ 28+ £32

= G(B)




-1 BIAS IN HORIZON

i "./Rel2é/x11012sv'_avera e_' Jext™ ou 1($3*2,
" /Rel30/xi1012sv_average_100,txt" u 1:($3*

Work in
progress!!

check back soon,...

20 __§8+38
E5(s) + (3/s3) [5 €3(s)s2ds’ 1+ 28+ 32

= G(B)




i AN 4G B d sl RO A L
LOG NORMAL

GENERATION OF A LOG NORMAL RANDOM FIELD,FOR

EACH MODE K WITH VARIANCE PROPORCIONAL TO PK
INPUT.

LES GALAXIES ARE PLACED USING DENSITY FIELD AS A
PROBABILITY DENSITY FUNCTION.

VELOCITIES ARE GENERATEP USING DENSITY FIELDP N
THE LINEAR APROXIMATION :

v=—FBVV %}




