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Welcome in Potsdam!
Welcome at the AIP
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g Goal of the meeting

 Inform the broader (ESQO) astronomical community about the
4MOST facility development

» Foster feedback on the Key Science Surveys that have
been developed by the 4MOST consortium

 |dentify additional science cases that can be done with
4MOST

« Checking whether the current design and operations model
fits many (4most) other science cases

* Develop paths for further community involvement in 4MOST
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—
i Conceptual Design Study for ESO 4
AIP

* Now: Conceptual Design study, completed by Feb 1, 2013

« Selection: 4MOST/MOONS decided ~May 2013

e Science: space mission follow-up: Gaia, eROSITA, Euclid
 Telescope: VISTA, 4m-class telescope

 Goal: start all-sky parallel public surveys 2019

« Data: yearly public data releases with higher level data products

« Current concept design:
— Very high multiplex: ~2400 fibers
— Full optical wavelength coverage: 390-950 nm
— Large field-of-view: 2=2.5°
« 4MOST provides in a 5 year, all-hemisphere survey
— >20 x10° spectra @ R~5000 to m,,~20 mag at S/IN=10
— >1 x 10° spectra @ R~20,000 to m,~16 mag at S/N=50
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A Science Vision for
European Astronomy

SN
_& Background: EU strategic docs

AIP
« De Zeeuw & Molster 2007: A Science Vision for European

Astronomy (ASTRONET)
— Extreme Universe (Dark Energy & Matter, Black holes)
— Galaxy Formation & Evolution
— Origin of Stars and Planets
— Solar System
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A Science Vision for
European Astronomy

SN
__é Background: EU strategic docs g ‘

AIP -
« De Zeeuw & Molster 2007: A Science Vision for European oot -

Astronomy (ASTRONET) &
— Extreme Universe (Dark Energy & Matter, Black holes) .
— Galaxy Formation & Evolution e ',

5 @2esa ESA-ESO Working Groups

— Origin of Stars and Planets
— Solar System

« Turon et al. 2008: ESA-ESO Working Group on Galactic populations,
chemistry and dynamics
,Blue multiplexed spectrograph on 4 or 8m class telescope*

 Bode et al. 2009: ASTRONET Infrastructure Roadmap
LA smaller project, but again of high priority, is a wide-field
spectrograph for massive surveys with large optical telescopes.*

 Drew et al. 2010: Strategic Review on Europe’s 2-4m telescopes over the
decade to 2020 (ASTRONET/OPTICON)
,Optical wide-field spectrograph on 4m telescopes (N+S)
R ~ 5000 for 500+ objects/ sq.deg over a field =2 1 sq.deg
= 30000 for 100+ objects over a field = 2 sq.deg.

.
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5 Main science drivers
AIP

Galactic Archeology
Gala follow- up *

. .o‘
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H|gh eriérgy_-sky
r” eROSITA foIIow up

Cosmology-and galax.y evolution

Eticlid complement

LSST/SKA (and other all-sky surveys) 'l /




—a~ Design Reference Surveys
g (drive requirements on facility)

AIP

* Milky Way halo R>5000 (~2M objects)
— Chemo-dynamics streams
« Milky Way halo R>20,000 (~ 0.2M objects)

— Chemical evolution of accreted components

« Milky Way disks/bulge R>5000 (~10M objects)
— Chemo-dynamics of bulge/disks

« Milky Way disks/bulge R>20,000 (~1.5M objects)

— Chemical evolution in situ components

« eROSITA galaxy clusters (~50,000 clusters, ~2.5M objects)
— Dark Energy and galaxy evolution

« eROSITA AGN (~1M objects)
— Evolution of AGN and the connection to their host galaxies
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« Extra-galactic/BAO survey (~10M objects)

— Luminous red and blue galaxies survey
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—
i What shall 4AMOST deliver?

AIP

4

« AMOST shall be able to obtain:

— Abundances of up to 15 chemical elements
« R~20000 spectra of 15.5 r-mag stars with S/N=140 per Angstrém in <2h

— Radial velocities of <2 km/s accuracy and

Stellar parameters of <0.15 dex accuracy of any Gaia star
« R~5000 spectra of 19.5 r-mag stars with S/N=10 per Angstrém in <1h

— Redshifts of AGN and galaxies (also in clusters)
« R~500 spectra of 22 r-mag targets with S/N=5 in <1h, >3 targets in 2=2’
* In a5 year survey 4MOST shall obtain:
— 20 (goal 30) million targets at R~5000
— 2.0 (goal 3.0) million targets at R~20,000
— 16,000 (goal 23,000) degree? area on the sky at least two times
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F Design & operations philosophy:
. 4MOST is a survey facility

— 4MOST runs all the time:
minimal instrument changes, no significant time sharing

— 4MOST runs experiments:

survey and target selection, strategy for operating surveys in parallel,
instrument capabilities, and data product delivery are all part of facility
and are tuned to work together

— One design fits many (4dmost) science cases:

minimize constraints on science cases, but the number of observing
modes (e.g. spectrograph configurations) should be kept to a minimum

— Open data policy:

all surveys public: raw data published immediately, higher-level data
products in yearly Data Releases
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@ Instrument Specification

AIP
Specification Concept Design
Field-of-View (hexagon) 4.25 degree? (2>2.5°)
Multiplex fiber positioner ~2400
Medium Resolution Spectrographs R~5000-8000
# Fibres 1600 fibres
Passband 390-930 nm
High Resolution Spectrograph R~20,000
# Fibres 800 fibres
Passband 395-456.5 & 587-673 nm
# of fibers in @=2’ circle >3
Area (5 year survey) >2h x 20,000 deg?
Obijects (5 year survey) >20x10°

Sl Start operations Mid 2019
_



F Wide-field corrector can be
e Inserted into VISTA like IR camera




AIP

loA Cambridge, King, Parry, Sun, et al.

Wide-field corrector VISTA 2=2.5°
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.
i Echidna style positioner

AIP

« Large, overlapping patrol areas enables

— sparse fibres for high resolution
spectrograph

— clustered fibres (e.g. galaxy clusters)

* Pitch ~10 mm, Patrol R: ~1.2x pitch

« Reconfiguration time <1 min

* Proven technology
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.
_g; Fibre routing and spectrographs
AIP

« Spectrographs gravitation invariant and
outside dome environment

« Short fibre run (~10-15 m)

* Location High and Medium Resolution
Spectrographs may be swapped (TBD)

» Fixed configuration spectrographs,
high throughput with VPH gratings

 Two arm spectrographs, two 3k x 8k
CCDs per arm
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.
__5; How are we going to run 4MOST?

AIP

4MOST program defined by Public Surveys of 5 years

Surveys will be defined by Consortium and Community
All Surveys will run in parallel
— Surveys share fibres per exposure for increased efficiency

Key Surveys will define observing strategy
— Millions of targets all sky
Add-on Surveys for smaller surveys
— Small fraction fibers all sky -

R ~.

— Dedicated small area N, émm SN AN ? =
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.
__g; How are we going to run 4MOST?
AIP
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Consortium Surveys will ensure whole hemisphere covered
with at least ~120 minutes total exposure time

Each exposure 20 minutes, repeats possible

Total exposures times per target between 20 and 120 min
(and more) possible

Areas with more targets visited more than 120 min
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F Simulate throughput, fibre assignment, survey =
= strategy and verify total survey quality

Survey Progress after night number: 0000
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MPE, Garching, Boller, Dwelly et al. 74— Exposure time/overhead
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F Other Science feasible with surveys
e With thousands to millions of objects

4

* Follow-up of LSST and Euclid transients

« Support Euclid photometric redshift calibrations

« Star formation history of the Milky Way from 100,000 White Dwarfs
« Ages of astro-seismology objects from e.g. CoRoT, Kepler

« Nature of peculiar variable stars discovered by Gaia, LSST, Euclid
« Chemo-dynamics of Magellanic Clouds and other satellites

« High resolution spectroscopy survey of Open Clusters

« Radial velocities time series of low mass binary systems

« Galaxy evolution from redshift surveys to z~1.5

« Nature of radio galaxies from SKA

* Insert your idea here
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__g; Strengths of 4AMOST 4

AIP

« Dedicated spectroscopic survey facility

* Full, continues optical wavelength coverage at R>5000
* All-sky coverage

* High multiplex
* Power of 4m-class telescope exposing for several hours

4MOST enables high quality statistical
3 14 '
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75;1» Consortium effort

4MOST — 4-metre Multi-Object Spectroscopic Telescope
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—
i Conceptual Design Study for ESO

4

AIP
* Now: Conceptual Design study, completed by Feb 1, 2013
e Science: space mission follow-up: Gaia, eROSITA, Euclid

« Selection: 4MOST/MOONS decided ~May 2013
 Telescope: VISTA, 4m-class telescope
* Goal: start all-sky public (consortium & community) surveys 2019
« Data: yearly public data releases with higher level data products
« Current design:

— Very high multiplex: ~1600 fibers R>5000, ~800 fibres R~20,000

— Full optical wavelength coverage: 390-950 nm

— Large field-of-view: 2=2.5°
« 4MOST provides in a 5 year, all-hemisphere survey

— >20 x10° spectra @ R~5000 to m,,~20 mag at S/N=20

— >1 x 10° spectra @ R~20,000 to m,~16 mag at S/N=50

wm welcome at this stage!
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