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INTRODUCTION RESULTS

In this work we explain a method to obtain the Baryon Acoustic Oscillation (BAO) scale from the Angular Corre- Correlation functions calculated from the mocks
lation Function (ACF). This method is tested with the ACFs of 1000 lognormal mocks (simulated galaxy catalogs).

The cosmology of the simulations is recovered with a precision of a few percent on the distance measurement. The ACFs of the 1000 mocks
final goal of the analysis is to measure the evolution of the angular diameter distance from the DES-Y3 data from

redshift 0.6 to redshift 1.1.
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THE DES-Y3 BAO SAMPLE
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The DES-Y3 BAO sample is a photometric red galaxy sample selected using the griz bands and a photometric e
redshift estimate. It is built looking for a good compromise between photo-z accuracy and number density. It is B el 60
selected with the cuts
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0.6 < zpn < 1.1 (photo-z range). . A

This BAO sample is divided in 5 redshift bins with bounds [0.6, 0.7, 0.8, 0.9, 1.0, 1.1]. In this work, we will focus on I | | et | |

how the BAO is measured in the 2-point ACF. Since the ACF of the DES-Y3 data is still blinded, we will measure

the BAO in a set of 1000 lognormal mocks (simulated galaxy catalogs) instead. This will be useful to validate the Template ACFs: two different cosmologies
methods and to obtain an estimation of the error in the BAO from the 1000 mocks.
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The methodology followed in this work is the following: Fit results

1. Generate the lognormal mocks (1000 in total). Firstly, we have to fix an input cosmology (in this case, we will . .
use the MICE cosmology) and a redshift distribution of the galaxies for each redshift bin (we will use the 1) Using the MICE template 2) Using the Planck template
ones of the DES-Y3 BAO sample). | std(@)a) =1.9% - (@)=1.004 7 st =1.74% ---- (a)=0.9572
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2. Calculate the ACFs of each mock. Also, calculate the full covariance matrix of the ACFs, (cov), 0, Summary of the results
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3. Obtain the BAO scale of each mock by fitting its ACFs using the full covariance matrix. The x” of the fit is E 200 E e MICE t. | Planck t.
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= We have obtained a standard deviation of the 1000 o values of ~ 2 % with respect to the mean a. As

where w2110 (0) is the theoretical ACF computed for a given cosmology. The BAO scale is given in expected, using the MICE template gives () ~ 1, while using the Planck template gives a slightly different
terms of the shift a with respect to the template cosmology, v = 0% "'21 ¢ /973 (). For both templates, () corresponds to the theoretical value of each cosmology, since («)/a:n ~ 1.004.
4. Calculate the mean and the standard deviation of the 1000 o values. We will use two different template » The standard deviation over the mean does not depend on the cosmology of the template used to do the

cosmologies in order to compare the results. fits. This allows us to use this method with real data (for which we don’t know the exact cosmology).

REFERENCES

[1] TMC Abbott, FB Abdalla, A Alarcon, S Allam, F Andrade-Oliveira, ] Annis, S Avila, Mandakranta Banerji, N Banik, K Bechtol, et al. Dark Energy Survey Year 1 Results: Measurement of the Baryon Acoustic Oscillation scale in the distribution of galaxies to
redshift 1. Monthly Notices of the Royal Astronomical Society, 483(4):4866—4883, 2019.

2] Martin Crocce, Anna Cabré, and Enrique Gaztafiaga. Modelling the angular correlation function and its full covariance in photometric galaxy surveys. Monthly Notices of the Royal Astronomical Society, 414(1):329-349, 2011.
3] N Aghanim, Yashar Akrami, M Ashdown, ] Aumont, C Baccigalupi, M Ballardini, A] Banday, RB Barreiro, N Bartolo, S Basak, et al. Planck 2018 results. VI. Cosmological parameters. arXiv preprint arXiv:1807.06209, 2018.




