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Formation and Evolution of Galaxies and

Cosmic Structures.

 Key Question: What are the physical

processes driving the assembly and the

evolution of structures on scales of galaxies

up to clusters of galaxies?

WEAVE in 2017 VisionINAF Document



Origin and fate of galaxies.

External and internal mechanisms (environment and

relationship with the Cosmic Web) regulating the

efficiency of star formation and stellar population

properties.



Origin and fate of galaxies.

External and internal mechanisms (environment and

relationship with the Cosmic Web) regulating the

efficiency of star formation and stellar population

properties.

Extend to higher redshift and with comparable wealth of data  

the analysis done in the local universe.  

Tracing back in cosmic time the evolution of galaxy stellar population

properties as a function of galaxy stellar mass, star formation

activity and environment will provide empirical constraints on the

physical mechanisms responsible for galaxy formation and assembly

history.
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~ 30K galaxies at z=0.3-0.7 with IAB ≤ 20.5 mag,

pre-selected to be at z > 0.3 .
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StePS characteristics: 







~ 30K galaxies at z=0.3-0.7 with IAB ≤ 20.5 mag,

pre-selected to be at z > 0.3 .

Unprecedented signal-to-noise ratio

S/N>15 per resolution element (~1Å) in order to:

 study stellar ages, star formation and star formation

histories, stellar and gas metallicities,

 stellar velocity dispersions and gas kinematics,

 the relations with their intrinsic (galaxy stellar mass,

morphology/color/size) and environmental properties.

StePS characteristics: 



Uniqueness:

high spectral quality (all main galaxy properties) for a large

sample of galaxies covering a wide range of cosmic time, galaxy

intrinsic properties (e.g. stellar mass, type, color) and

environment.



1. Availability of good optical and near IR data, for photo-z’s and target

selection.

2. Well sampled spectroscopic data and/or very high quality photo-z,

for environment characterization.

3. Ancillary data (e.g. X-ray for environment, HST for getting good

morphologies etc.) increases science impact!

StePS Fields: 

Fields pre-requisites: 
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Main lines visibility: 



Red Arm

S/N as a function of exp time



Blue Arm

S/N as a function of exp time
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Catalog of ~ 8000 galaxies in COSMOS field:

IAB ≤ 20.5 mag,

NO pre-selection.

Synthetic spectra template (actually no emission lines included) .
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• 8 guide stars

• 20 calibration

• 50/80 sky

• 890/860 science

XML input and output files



Input files:

• Field file: containing scientific

targets (max 2 x num of 

fibres, calibration stars and 

guide stars;

• Source file: containing all 

sources in the field down to 

I~24 mag.



Observational Constraints



Blue ArmSimulated spectrum

Simulated noise
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Red ArmSimulated spectrum

Simulated noise



Thanks!



Catalogue Format
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3 surveys – 948 fibers

Survey_1: 531 Input

298 Fibres (green Points)

Input max number of fb: 600

Survey_2: 538 Input

265 Fibers (blue Points)

Input max number of fb: 400

Survey_3: 532 Input

281 Fibers (orange Points)

Input max number of fb:

8 giude star (red points)

20 calibration (brown points)

76 Sky fibres

HA=0

input sources: 1601 science - 100 Guide stars - 100 Calibration stars



Photometric redshift preselection: how accurate ? 

redshift



Stellar ages, 

metallicities, dust 

extinction and 

velocity dispersions, 

are all recovered 

without significant 

systematic offsets

(accuracy higher 

than 10%) with a 

S/N~15.

Choi et al. 2014    



Citro, Pozzetti et al. 2016    

Stellar ages, 

metallicities, dust 

extinction and 

velocity dispersions, 

are all recovered 

without significant 

systematic offsets

(accuracy higher 

than 10%) with a 

S/N~15.
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A possible prioritization strategy….
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Thanks to Angela we can read xml files producing ascii catalogs and plot results.



Formation and Evolution of Galaxies and Cosmic

Structures.

 A detailed picture of the stellar and (multi-phase)

gas kinematics, gas inflows and outflows in both

high-z and mid-z star-forming galaxies and its

connection with the circum-galactic and inter-

galactic medium is becoming accessible thanks to

spatially resolved (optical/IR/radio) spectroscopy


