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11ar Population Survey

StePS Science Goal in a sentence: detail the processes that shape galaxy
evolution in the past ~ 7 Gyrs (half the life-time of Universe) and that produce
galaxy properties as observed atz~ 0

StePS Ingredients: high S/N, high resolution spectra with wide
wavelength coverage of selected galaxies in the range
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InB<20.5 & 0.3<z<0.7: a redshift range still largely unexplored

StePS fits nicely in the redshift niche between SDSS and LEGA-C

Redshift distribution Stellar Mass compleness

Concordance Cosmology
lab < 20.5
All z: d
Red Galaxies - 90% completeness

~2500+250 deg "’ [ °
z2=0.3: Blue Galaxies - 90% completeness

~1500+170 deg™> . »
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11ar Population Survey

StePS Ingredients: high spectral quality, high resolution spectra with wide
wavelength coverage of selected galaxies in the range

StePS Products: * age of the stellar component
* star-formation activity time-scale _
 metal abundances in stars and gas !EnVIronrr.lent
« presence/absence of AGN activity information
e galaxy stellar and dynamical mass
 presence of gas inflows and outflows
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High S/N + High resolution

log M* = 11.00

Fel 4045 Hb Fe 5270 Fe 5335

Together enable good
estimates of key
spectral indices that
are stellar age and
metallicity indicators

log M*=10.25
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High S/N + High resolution + Wide A coverage

K

Coverage of main spectral . no_ e
indices and abs/em lines
as a function of redshift
in the range of interest
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WEAVE@WHT and/or 4MOST@VISTA

a new window of opportunity for some years to come

Next big step forward will be MSE: 10 mt telescope, 10 years timescale!

Maunakea Spectroscopic Explorer
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| WEAVE @ WHT | 4MOST @ VISTA
Telescope size ‘ 4mt class ‘ 4mt class

FoV ‘ 3 sq degs ‘ 4 sq degs

R @ Low resolution mode ‘ 5000 ‘ 6000

Lambda range ‘3600—9900 AA ‘3700-9500 AA
Multiplexing ‘ 1000 ‘ 1600

Fibers on sky aperture ‘ 1.3 ‘ 1°°.45
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CFHTLS-W4

(=]

CGFHTLS-W1

High S/N + High resolution + Wide A coverage

2>0.3, 1,;<20.5, range:[7000-8000]

Texp ~ 7 hours
seeing =1.3
median =11.4
lower quartile = 8.9

Realistic end-to-end simulations | higher quartile =15.9
using COSMOS field HST data - |
computed in-fiber fluxes and S/N

Assuming 1”°.3 arcsec seeing

20

median S/N per A
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High S/N + High resolution + Wide A coverage
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Fell2609
NH3360

A S/N value of ~10 in
I-band enables good
estimates of major
spectral features across
the full wavelength range
covered

BL2538

Flux [AU]

Costantin et al. 2019
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High S/N + High resolution + Wide A coverage

At texp™~7 hours, only ~ 10% of targets will have a median (S/N)>20 in I-band

2>0.3, 1,,<20.5, range:[7000-8000] z2>0.3, 1,5;<20.5

The most massive,
Texp ~ 7 hours 3 > 2 L SO i T L SR o .
see?ng =1.3 . “ ‘ 2 o ‘f‘j. T redder and |Ower

median =11.4
lower quartile = 8.9

higher dhartle =15. . 5 AR rna il redshift galaxies:

9.0 9.5 10.0 10.5 11.0 11.5 12.0 0.3 . 0.5
log{M/M_)(BCO03, Chabrier IMF) Redshift

median SiN per A
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Higher S/N + High resolution + Wide A coverage

z>0.3, 1,;<20.5, range:[7000-8000]

Texp ~ 30 hours
seeing =0.9

metian = 3 Trading sample size for much higher S/N

lower quartile = 22

nigher quarile = 41 A LEGA-C like survey at 0.3<z<0.7

median SIN per A
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Higher S/N + High resolution + Wide A coverage

Trading sample size for much higher S/N

| cosmos|
h )

oz Piggybacking on WAVES-DEEP footprint —
| I © Take advantage of planned repeated passes
[ A S  /\\ D
A * Get precise information on
galaxy position within
the cosmic web

| ECDFS
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Higher S/N + High resolution + Wide A coverage

Stellar metallicity

Mg+Fe
indices

+
D4000
Hp,H3+Hy

Normalized histogram

; ; 0 1 2
log(6/0) log(6/0) log(6/0) Log (Z/Z,)

Costantin et al. 2019 Gallazzi et al. 2005
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Higher S/N + High resolution + Wide A coverage

bursty evolution

LB
tsecular

(ageobs -ag etrue)lag €irue

LB
t latest

10 1.2 1.4 16 18 20 22 1.2 1.4 16 1.8 20 22 12 1.4 1.6 1.8 20 2.2
D, 4000 D, 4000 D, 4000

Costantin et al. 2019
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* observe repeatedly subset of bright targets (~200 per FoV), embedded in the

footprint of WAVES-Deep, where high number of passes are expected, totalling
~30h exp for ~3.5K galaxies
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4MOST-StePS is a powerful enhancement for a full science
exploitation of WAVES-Deep — we will explore the connections
between observed physical properties (mass, SFR, stellar age,
metallicity) and environment - down to galaxy pair scales

4MOST-StePS data will provide robust physical information,
given their superior S/N, down to lower stellar masses and
higher redshifts, thus complementing WEAVE-StePS results

WEAVE-StePS larger statistic will help characterizing global
trends in galaxy evolution mechanisms
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*** 4MOST-StePS is a low-cost survey with a high scientific return

s 4MOST-StePS will provide an unbiased empirical description of the evolutionary
path of massive galaxies in the still unexplored redshift range 0.3<z<0.7

* The important synergies with the science case of WAVES-DEEP is a win-win
opportunity that should be seized
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VISTA at night (Credit ESO)
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