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1. science



Science: MOS %

e wide-field multi-object spectroscopy

Consortium Surveys:

» Milky Way/MCs — galactic archaeology (S1-S4 / S9)
» MW stellar/DM halo
» MW bulge/disc
» metallicity/dynamical history of DM /stellar sub-halos
forming MW + MCs
» cosmology: (S5-S8 + S10)
» galaxy evolution — nature vs nurture
» AGNs
> large-scale structure
» FLRW dark-energy phenomenology

- da(z),di(2),d.(2)



Milky Way: halo &

» stellar halo + (via kinematics) DM halo — low-res (S1)
— 10000 sq.deg. high gal.lat. |b|, < 2M targets
— halo giants — Mg b triplet, Ca Il triplet —
o(vy) ~ 1-2 km/s
— o([Fe/H]) ~ 0.15 dex, o([a/ Fe]) ~ 0.1 dex
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https://www.eso.org/sci/publications/messenger/archive/no.175-mar19/messenger-no175-23-25.pdf

Milky

>

Way: halo %

stellar halo + (via kinematics) DM halo — high-res (S2)

2M targets, abundances of < 20 elements,
o([X/Fe]) ~ 0.2 dex

abundance + kinematics = locally formed stars vs
accreted dwarf gals

stars: globular clusters — stellar halo?
Pop 1117 metal-poor [Fe/H] < —2.0 halo stars
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https://www.eso.org/sci/publications/messenger/archive/no.175-mar19/messenger-no175-26-29.pdf

Milky Way: disc/bulge

» bulge + disc — low-res (53) 4MIDABLE-LR
bar, spiral arms, vertical distributions
stellar radial migration
chrono-chemo-dynamics
disc—bulge—halo relations
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https://www.eso.org/sci/publications/messenger/archive/no.175-mar19/messenger-no175-30-34.pdf

Milky Way: disc/bulge &

» bulge + thin/thick disc — high-res (S4) 4MIDABLE-HR,
~ 4M targets

- R ~ 20000
— v, rotation, M, age, multiplicity
— o([X/H]) ~ 0.05 dex, S/N > IOO/A
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https://www.eso.org/sci/publications/messenger/archive/no.175-mar19/messenger-no175-35-38.pdf

Local Group: Magellanic Clouds
» LMC + SMC + M Bridge + Stream — 1001MC (S9)
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https://www.eso.org/sci/publications/messenger/archive/no.175-mar19/messenger-no175-54-57.pdf

Extragalactic: galaxy clusters

» clusters (S5) — eROSITA (X-ray) complement
1M targets, 40k groups/clusters, z < 1.4

z > 0.7 brightest cluster galaxy
— z< 0.7 - 10-100 cluster members

cluster mass 4+ correlation functions

z < 0.2 WHIM: warm hot intergalactic medium



https://www.mpe.mpg.de/8042741/news20241119
https://www.eso.org/sci/publications/messenger/archive/no.175-mar19/messenger-no175-39-41.pdf

Extragalactic: AGNs

> AGNs (S6): < 1M SMBHSs; 052 5 6: 10k sq.deg.
eROSITA point-like + WISE mid-IR obscured
— fo5 o1y > 1071 erg/s/cm? 80-90% complete

SMBH-galaxy relations; correlation function
unobscured AGNs X:UV stand. candle: 3 < =

R

£ 5T
£ cosmommmommms HXMM- xxL thé.s
F RASS/SPIDERS DR14 At
OSITA 4MOST

a6 |-

logL,



https://ui.adsabs.harvard.edu/abs/2019NatAs...3..272R
https://www.eso.org/sci/publications/messenger/archive/no.175-mar19/messenger-no175-42-45.pdf

Extragalactic: gal evolution %

» galaxy evolution (WAVES, S7) — sky: KiDS + VIKING
~ 1.6M targets; 1 kpc—10 Mpc; z < 0.1 ...z~ 0.8
gal bulg/disc/bar evolution; gal merger rates

1200 sq.deg. z < 0.2; 50 sq.deg. z ~ 0.5

groups, filaments, voids

4x4 sq.deg. z~ 0.8

Limiting magnitude (equivalent ~ i-mag [AB]}
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https://www.eso.org/sci/publications/messenger/archive/no.175-mar19/messenger-no175-46-49.pdf

Extragalactic: cosmo

» cosmological redshift survey (S8, CRS)
8M targets; 0.15 < z < 3.5; ~ 7500 sq.deg.

Declination {degres)

better fits to rigidly expanding cosmological model

ANOSTICAS

DES

DES
ATLAS not DES
KiDS

complement to photom /radio: Rubin—-LSST, SKA, Euclid

weak gal—-gal lensing
redshift space distortion (Zzpec)

Ohject counts per degres-®


https://www.eso.org/sci/publications/messenger/archive/no.175-mar19/messenger-no175-50-53.pdf

Extragalactic: d/diffdt # 0 &

> time-variable objects (S10, TiDES)

250k fibre-hours

(i) SNe; (ii) SNe hosts; (iii) AGN reverberation mapping
LSST 10° photom — 4MOST z

~ 30 LRS targets V 4MOST exposure (piggyback)

— (i) 30k live transients; (ii) 50k z; (iii) 25k fibre-hours
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https://www.eso.org/sci/publications/messenger/archive/no.175-mar19/messenger-no175-58-61.pdf

Community surveys %

» 6 galactic:

— stellar clusters; WD binaries; young stars; Gaia RRLyrae;
binaries with dormant BHs; stellar streams in dwarf
galaxies

» 9 extragalactic:

— cluster galaxy evolution; AGN/gal survey; baryon cycle in
QSOs; hemisphere nearby survey; strong grav. lens
survey; colour—redshift calibration; stellar populations;
optical/radio continuum/HI deep; 4MOST—-Gaia
astrometric QSO survey



2. technology



Technology: VISTA &

VISTA (Visible and Infrared Survey Telescope for Astronomy)
—4.1m ESO telesope @Paranal
» wide field — originally 1.65° diameter FOV
» built 1999-2009 by UK consortium
» in-kind UK contribution to ESO
» IR survey starting 2010 — VISTA Kilo-Degree Infrared
Galaxy Survey (VIKING)



https://cdn.eso.org/images/screen/vista-cimg7901.jpg

Technology: VISTA

vvyyVvyyvyy

alt—azimuth

quasi-Ritchey—Chretien optics

f/1 primary, f/3.25 focus at Cassegrain
instrument @rotator on back of primary mirror

instrument needs wide-field corrector



https://cdn.eso.org/images/screen/eso0704d.jpg

Tech: AMOST

4MOST instrument (replaces VISTA camera)
» FOV 4.2 sq.deg.

» 2436 simultaneous spectra

» 1 high-res spectrograph; 2 low-res spectrographs



Tech:

vVvVvyvVvyYvyyvyy

vy

more 4MOST parameters %

sky access: 30k sq.deg.— zenith < 55°

on-sky fibre aperture: diam 1.45 arcsec

min fibre distance: 15 arcsec

fibre-hours/year: LRS — 3.2 Mh/yr; HRS: 1.6 Mh/yr
slew to field: 3.5 minutes

prepare for science exposure: 4.4 minutes

spectral resolution: LRS — 4000-7700; HRS —
18,000-21,000

spectral sampling: 2, 2.5 pixel/FWHM
o(vy) <1 km/s (stars)



Tech: 4MOST spectral coverage
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https://www.4most.eu/cms/files/images/maincontent/LRS_respower.png
https://www.4most.eu/cms/files/images/maincontent/HRS_respower.png
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https://www.4most.eu/cms/files/images/maincontent/wfc_adc.png

Tech: AG + WFS &ga

acquiring/guidance and wave front sensor cameras



https://www.4most.eu/cms/files/images/maincontent/AG_WFS.png

Tech: AESOP
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https://www.4most.eu/cms/files/images/maincontent/AESOP_integration.jpg

Tech: fibrefeed

Fibre cable
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Cassegrain
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Fibre strain
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HRS slit
storage
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slit assembly
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https://www.4most.eu/cms/files/images/maincontent/fibrefeed-1024x759.png

Tech: metrology a

measure fibre positions, convert to celestial positions



https://www.4most.eu/cms/files/images/maincontent/metrology.png

Tech: spectrographs — low/high resolution a
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https://www.4most.eu/cms/files/images/maincontent/LRS.png
https://www.4most.eu/cms/files/images/maincontent/HRS.png

Tech: CCDs

6144><6160 pix; 15 pum; readout noise < 2.3 e~ @100 kHz


https://www.4most.eu/cms/files/images/maincontent/cryo_detector.png

Tech: calibration
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https://www.4most.eu/cms/files/images/maincontent/calibration.png

Tech: full assembly (model)
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https://www.4most.eu/cms/files/images/maincontent/4MOST_Overview_2020.png

Tech: WFC being installed
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4MOST installed @QVISTA ©@Paranal late 2024


https://www.4most.eu/cms/files/images/news/firstlight_wfc_install.png

Tech: full assembly



https://www.4most.eu/cms/files/images/news/firstlight_wfc_install.png

First technical light 2024-12-05 &
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3. astropolitics



Politics: 4MOST Consortium ﬁ

» HQQOAIP Potsdam: Pl — Roelof de Jong

» EU/CH + ex-EU (UK) + Australia, since < 2011
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https://www.aip.de/en
https://www.mq.edu.au/faculty-of-science-and-engineering/departments-and-schools/australian-astronomical-optics-macquarie
https://cral.univ-lyon1.fr/?lang=en
https://astro.dur.ac.uk
https://www.epfl.ch
https://www.astro.lu.se
https://www.mpia.de/en
https://www.mpe.mpg.de/home
https://nova-astronomy.nl
https://www.rug.nl/research/kapteyn/
https://www.bath.ac.uk/departments/department-of-physics
https://www.ast.cam.ac.uk
https://www.zah.uni-heidelberg.de
https://www.icrar.org
https://www.physics.uu.se/research/astronomy-and-space-physics

Science Team policies

» public pdf file: Science-Team-Policies

» PhD students: see especially: §6.3, §6.4

» data access: §15

> scientific exploitation §16

» data sharing: §17

» publication policies: §18; co-authorship: §18.1.1
» code of conduct: §19

» conflict resolution: §20


https://www.4most.eu/cms/news/cms/files//MST-POL-PSC-20103-9213-0001_5_00-Science-Team-Policies.pdf

Politics: Pol4MOST Consortium %

» institutes/Co-Investigators:

— UMK (Roukema) + CFT (Bilicki) + NCBJ (Pollo) +
CAMK (Smiljanic)

» Consortium formally created 2021-12-31

» MoU: UMK/Pol4MOST + AIP/4MOST Cons — signed
Nov/Dec 2024

» Pol4MOST Polish Research Infrastructure Map —
application in urgent preparation

» Pol4MOST rolling grant application — in preparation —
commit 2a9941fb/2024-12-11: 83 pp including annexes

» each Co-l 4+ 1 postdoc + unlimited PhD students have
data rights



Conclusion

» big fraction of southern sky
» ~ 30 million spectra over first 5 years

» galactic archaeology + galaxy/AGN evolution +
cosmology

» observations should start late 2025



