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Upcoming deep spectroscopic surveys



Cosmology with massive and passive galaxies

(M. Moresco talk, 22nd June)
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The LEGA-C survey 0.6<z<1

(see Van der Wel et al. 2016 and Straatman et al. 2018)
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Selection of passive galaxies
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» 350 massive and passive galaxies with (sSFR/yr) = —12.1



PyLick

> Flexible Python tool to measure spectral absorption features implementing several (currently 54) index
definitions. New indices can be easily defined by the user (e.g. Call H and Call K).
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Spin-off: the H/K ratio

— ID 121995, H/K=2.02 o oo
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= Call K bimodality, passive threshold ~5.5 A
= H/K=(CallH+He)/CallK
strong He absorption from A & B-type
stars, <1 Gyr episodes of star formation

= H/K<1.1 o sSFR/yr<-11

(see also e.g. Rose 1984, Longhetti+99, Moresco+18)
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Selection of passive galaxies

1. Thomas, Maraston & Johannson 2011 (TMJ) SSP models — (age, [Z/H], [o/Fe])

2. Optimized set of spectral indices: E;zgg :
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3. Bayesian approach with — Median composite
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Results — scaling relations
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(see also, e.g. Thomas+05, 10; Gallazzi+05, 14; Onodera+12, 15; Jargensen+13; Choi+14; McDermid+15; Lonoce+15, 20; Scott+17,
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Results — age-redshift relations
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» Confirms the downsizing scenario and the passive nature of this population

» Two nearly parallel age-z relations for both the higher 6 ~ 230 km/s and the lower ¢ ~ 200 km/s mass regimes.
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A new measurement of H(Z)
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A new measurement of H(Z)
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Cosmological parameters constraints
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Table 1. Contraints for a fACDM model

» Promising, but high degeneracies due to

Priors Ho Qo ty small redshift leverage.

[km s™' Mpc™'] (Gyr] . ) .

3 — 1 » Not straightforward to combine different
Flat 417 0.385553 2.917 datasets (e.g. different methods to
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Summary

1. Selected 350 massive and passive galaxies from LEGA-CDR2 at0.6< z< 1
»= High R~3500, and (S/N) =~ 18 and minimal contamination (confirmed from SED-derived properties, composite
spectrum, observed indices e.g. H/K).

2. The H/K ratio is as promising diagnostic to detect star-forming contaminants.

3. Derived SSP (age, [Z/H], [a/Fe]) for 140 passive galaxies without assuming cosmological priors.

= Extensive study of several index combinations to select the optimal one. Results consistent with a passively evolving
population.

4. Measured positive (age, [Z/H], [a/Fe]) scaling relations as a function of stellar velocity dispersion.

= Slopes in agreement with local results and intermediate redshift results based on composite spectra analysis.

» Cosmological studies (Borghi et al, 2021b):
=  Anewdirect H(z=0.7) measurement

= Hubble constant constraint assuming a fACDM model

Additional refs. for the CC method:

« Jimenez, R. & Loeb, A.(2002) - CCs method definition

«  Moresco, M., et al.(2012a&b, 2016a&b, 2018, 2020) - H(z) measurements and cosmology constraints
« Haridasu,B.S., et al.(2018); Gomez-Valent, A. & Amendola, L. H (2018) - HO from CCs

« Vagnozzi,S., et al. (2020) - cosmo geometry



Some of the analyzed index combinations
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Observed index-sigma-z trends
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Study of the convergence
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age-z for different cosmologies
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