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* To build reliable covariance matrixes
¢ To test for cosmic variance
* To test for analysis systematics

* To test the technique of reconstructionNofthe

— new!

baryonic acoustic feature %

[Y
. . d
Synthetic Universes for Future Surveys Wrkshop, March 22nd 2013 @a/ KQZ//?

Wednesday, March 27, 2013 2



mode 3 mode 2 mode 1

;('é>~< 0) ('é>2 >cz// modes 2
Sample variance: improves with volume V e L =
Shot noise: improves with density n W - -
Y A L ALY
(k) k32./V P
o
z,
Information encoded: —
. N
®* gravity o
® Zeq radiation and matter equality 1 | 068_2 g_ e
* geometry ’ - ;
k [h/Mpc]
Synthetic Universes for Future Surveys Wrkshop, March 22nd 2013 Eya/ Kdz;n

Wednesday, March 27, 2013



Blake, Kazin

, Beutler & WiggleZ (2011)

Surface of last scattering

Zz~1 100 (not to scale...)

\

LSS: WiggleZ+SDSS-11+6dFGRS
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Blake, Kazin, Beutler & WiggleZ (2011)

Surface of last scattering

I Zz~1 100 (not to scale...)
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0.010r Kazin, Sénchéz & the SDSSI oo
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Is this measurement reliable?
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Testing for bias Constraining power

. . >30 feature plre-RecI detection (|77%)/
1.4F . , ‘ | 0.30 | X <30 feature pre-Rec detection (23%) |
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SDSS-Il volume mock catalogs indicate a >10% chance of not detecting an apparent signature
-based on mock catalogs provided by LasDamas (McBride et al,; in prep) and Horizon-Run mocks (Kim et al. 2009)-

O.OBZ"""""'I"' s

o DR7 Volume Limited Sample
(z<0.26)

= = = Hand Picked mock realizationsz_

0.02 i\, ===

0.01F

0.00F

60 80 100 120 140 160 180 200
S [l/riMPo] Note: all points are covariant
~45% (#5 of 160) of realizations do show indication of a clear peak

SDSS-II LRGs do reveal a Baryonic Acoustic Feature
In various redshifts and luminosity cuts Kazin et al. (2010)
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SDSS-Il volume mock catalogs indicate a >10% chance of not detecting an apparent signature
-based on mock catalogs provided by LasDamas (McBride et al,; in prep) and Horizon-Run mocks (Kim et al. 2009)-
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S [l/riMPo] Note: all points are covariant
~45% (#5 of 160) of realizations do show indication of a clear peak

SDSS-II LRGs do reveal a Baryonic Acoustic Feature
In various redshifts and luminosity cuts Kazin et al. (2010)
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Results can be *substantially™ improved
by reducing non-linear effects

Mock catalogs are essential to test systematics
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Sanchez, Kazin & the SDSS (arXiv 1303.4396
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Simulated results
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Testing for bias Constraining power

. . >30 feature plre-RecI detection (|77%)/
1.4F . , ‘ | 0.30 | X <30 feature pre-Rec detection (23%) |
o B DR9-CMASS
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0.61 r=-0.34
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H"/H Our result AH/H
Kazin, Sanchez & the SDSS (arXiv 1303.4391)
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Testing for bias Constraining power
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(talk tc for details!)

PTHalos (Manera et al.).
Works fine for high mass galaxies,
but not so well for low mass galaxies

COLA- COmoving Lagrangian Acceleration
(Tassev, Zaldarriaga, Eisenstein)-

Trades small scale accuracy for speed without
sacrificing large-scale accuracy

[Y
. . d
Synthetic Universes for Future Surveys Wrkshop, March 22nd 2013 @a/ KQZ//?
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‘assumes flat wCDM, GR assumes wCDM, GR
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Take aways:
-®Many (hundreds) of >1Gpc? mock realizations are essential for
_analysis and interpretation of LSS measurements

In particular they yield invaluable insights to cosmic variance and
performance of the reconstruction of the BA feature technique.

* When planning a survey, ensure resources for dedicated people

to prepare simulated data.
.0 A R O I .. [ Foo oo
What the (LSS) end users require:

..2>|Gpc? mock realizations which
* cover various cosmologies (i.e, fnL and other exotic models)
* within a cosmology vary parameter values

escores in each (for Cjj, examination of cosmic variance and reconstruction)

— e - - Py o N TN T
Mock #91 Mock #92 Mock #93 Mock #94 Mock #99 Mock 4131 Mock #132 Mock. 4133 Mock #134 ;i

Synt het Tc Uni ver ses ft? Future Survefs Wr kshop, Mgrch 22nd 2013 4 > @a% KQZI‘I’Y
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