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AMOST Consortium

17 full members, 10 minor participants
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AMOST
4-metre Multi-Object Spectroscopic Telescope
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ESO/VISTA 4-metre telescope

Credit: 4AMOST
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- Upgrade to the 4m VISTA telescope to become large
field of view fibre-fed spectroscopic survey facility

 Consortium of Universities/Institutes working with ESO
(approved June 2015). 17 full members & 10 minor
participatns. Pl: Roelof de Jong

 Operations start mid 2025 (at least 2x5 year surveys)

« Simultaneously run 10 consortium surveys (70% time)
and community proposed surveys (30% time)
contiguously over 5yrs

* 10+ surveys will share the focal plane in a given pointing

18 independent surveys on 1 telescope embedded in
1 observing program

WAVES is the largest of the extragalactic programs




Instrument capabillities

4.2 deg? hexagonal field of view
30000 deg? accessible sky area (70% of full sky)
1624 low and 812 high-resolution fibres

Minimum distance between fibres: 15 arcsec

4.8 million hours fibre-hours per year

Wavelength range (LR): 370 - 950 nm AMMARRANR LR |
.. (HR): 392.6 — 435.5, 516 — 573, 610 — 679 nm ALY
Spectral resolution: 5000 (LR), 20000 (HR) AR
Radial velocity accuracy: < 1 km/s d """"""" W\
A\ N\ \ \ \

-
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—— Legend —
ESO

. AMOST Executive Board |t :
Consortium :

Community

4MOST Principal
Investigator

Science Team

Operations Manager Project scientists Science
Coordination Board

ESO Instrument
Scientist

Joint Operations Group Policies Board(s)

Operations Community
System Surveys

Data Management Consortium
System Surveys

Technical Infrastructure
support Working Groups

On-mountain

operations

ESO Archive
(SAF)

Science

Consortium
Helpdesk

Quality Control 1

Non-Participating
Technical support
PP Figure 1. Organigram of operations and Surveys

Exposure time
calculator

, science-related work packages during the
Operations operations phase of 4MOST.




Survey confirmation

Merge surveys into
Science Team
J‘fargets,
scientific
requirements (
Survey program
________________________ Survey parmers. Wgel mgon
catalogues ress monitor bl

[ Observation preparation J

executable OB (sci & cal)

OB database
OB to be executed Legend
oG G Observation execution
hardware Sci T
raw data (sci & cal)
Science archive facility Operations
raw data (sci & cal)
per target progress
-------------------------- Level 1: data reduction
level 1 spectra
I reduced level 1 spectra
[ Level 2: data analysis ] Operational repository
AMOST]  — ——
level 2 products

N\

l Quality control

level 1 and 2 data

level 1 and 2 data

Science archive facility 4AMOST internal and public archive

Operations model

level 1 and 2 data |

Worldwide science community




 Galactic Archeology*
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4MOST science program (18 surveys)

Milky Way archeology (Gaia follow-up)
Magellanic Clouds

Stellar clusters in MW

White dwarf binaries, young stars, RRLyrae
Dwarf galaxies and stellar streams

Galaxy clusters (eRosita follow-up)

AGN (eRosita follow-up)

Cosmology A\ ‘‘‘‘‘‘ A\ \
Galaxy evolution \ AN Y | {
Transients in LSST (live supernovae spectra) \ \\\\ L 4% | i‘ ‘
Strong lens survey (Euclid follow-up) ALY\ &) ::: LR
HI deep spectroscopy N \ OUN N ey
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4|V|OST 59 million low-resolution targets
13 million high-resolution targets

Target density in the sky

Credit: 4AMOST



Credit: Sabine Bellstedt & WAVES survey
| I | | | | I | | | | I | | | |

WAVES deep
60 deg?

WAVES su rvey 0.5M galaxies

no z limit

Photometry is based on VISTA KIiDS

WAVES wide
1200 deg?
1.5M galaxies
z<0.2




TARTU ULIKOOL  Cosmic Web in the SDSS

dist = 220.0 h~Mpc




SDSS (8000 deg” 2)
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WAVES survey

Galaxy density in WAVES is ~10 times higher
than in SDSS
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6x smaller
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WAVES-Deep
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59 million low-resolution targets
13 million high-resolution targets
AMOST J J

How to observe those targets most efficiently?
Target density in the sky

Credit: 4AMOST



Input

catalogues: AMOST V]?]t 4MOST Scheduler: Fibre-to
Planner: : Target
FoM, ETC, e scheduling ) .
—»| an optimized ) assignment:
survey tiling observations for generating
parameters, algorithm the 5-year survey configured OBs
requirements

(1)ET et al. (2020) “An optimised tiling pattern for multi-object
spectroscopic surveys: application to the 4MOST survey”

(2) paper in prep

(B)ET et al. (2020) “Probabilistic fibre-to-target assignment algorithm

for multi-object spectroscopic surveys”

Preparing observations

General flowchart
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AMOST fibre pattern

U L U R U Uy S 1 iy [l AL L . ELEN S TR L A N
i LB pgtrol areas LRS fibre « ][ HR patrol areas HRS fibre *
0.10 8 B tRsibe < : LRS fibre
"R ..
O.OO E- L] L] L] -" I X X X
-0.05 a . P . o ® g B X x x
PR S S e el : : :
1..1.1...1.1:.l.1..1..;..l;.. ..IX....I..X.I. .lx....l...
-0.10 -0.05 0.00 0.05 0.10 -0.10 -0.05 0.00 0.05 0.10
X (deg) X (deg)

2/3 low-resolution and 1/3 high-resolution fibres

ET et al. 2020
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Probabilistic fibre to target allocation Random targeting

Targeting completeness
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ET et al. 2020
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5 10 20 50 100 200 500 1000
Exposure time per field (min)

4MQOST Visit Planner

Why do we need a Visit Planner?

ET et al. 2020



Tiling challenge

Where to point the telescope? The list of tile
centres and orientation angles that are needed
to effectively observe the given list of targets.

AR
TN, ) 3‘*'6' !"."
What is the exposure time of each tile? Attach

an exposure time for each tile so that the
targets are observed efficiently.

&

Divide the tiles between D/G/B sky conditions.

Include survey requirements, e.g. contiguous
area (no gaps between tiles).

=]

ST’

>
4
a

oL
=
I DKl

3 O p A% &
2 Dl A AT
SIAL R ,

i 7
8159,

L)

2.
&

KRB B Y
S

.
\J

)

. TR
ool =2

\ ‘\\\sm(ﬁl;i o



LA

s "
L2
5 .
- *
. b
L] .
- .
.
Y .
(] .
] .
i g
- -
» =
-, =
.
- . -
. .
L] * PORL)
" 2 =
< 2 < .
" R4 ‘“
. . -
L] *
P - u . e
. 3 . ®
RS Ty . . Chtg
LR . g
.y - 3 "
] 2 4
-
. -, EL)
R *n
. ., *
D :
. . *
) b ., =
. . - - -
. oS =
. . . -
. - S .
. + =
- " AT ]
sedun .
‘1" S0 ., g Aok
. \ .-l-.- e
N ‘cl e - .
. e - -
. -
p % . L ~
L% - ..0 ”,
- . -
- < OQ -
- - 00'.
» .
- “~ e
] . a ®
. .
g - 'ﬂ -
‘.‘ EE s, -4 4 .
l-llll.vlt - -
.... -
" -l.l -
Ll SN L]
- San
[l .,
L é - »
. . & ¥
[}
»' - -
w . - =
vl.¢ - -
I’- L} .
‘
L L] -I‘l-----.-l.ﬁIll-lll----m-lunlll\_.
) o -
AT " -
& . .
vy " .
- - -
" L] .
re " . >
.
s l DR
' " Y 2
[ 4 " 1“- -
» l.t- .
- aaw® -
"
annn® =
LN CERRR R . -4
¢ - -
. .
\ . -
G - - -00
o .
. » o &
- R )
" ot u
" 5" "
" s’ -
L] -l‘\ ]
" .* o . = .
--- o . .
gt w_ ¥ s
> S ® - 'y - -
-~ B S 8 - - ' - -
saduunnns : > £ 7 .
» “ [l 2 00 -
U8 . poes - »
r . \“b * - -
s g F oy . - . .
LR Qt - -
- 4
‘L-Qs..‘ P - a
S . * 9 .
N .
- .,JN <2 OW .
I\ S R -
. .\\¢ . .
o . &) 0 .
ey £ . .
. . » ()
--.n-‘.. » . ¥ .
LR LR g ¥y 5 & N
- ¥, g 0} * e
*, A . -
B S i : - 5
A 4 - 00 »
¥ " - an
N ] . on
n . " . 2
- -
- -
- -
- -
" D
-

ET et al. 2020

2olif lIA

0c

oor

r

0c

00S

0cS

00€

0c€




Required exposure time

Exposure time from tiling

dec

4MQOST Visit Planner

A small sky area

roundUpintile/1.)

ET et al. 2020
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Probability that target is successfully observed
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