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• Schedule beyond proposals  
• Required resources

2

2 topics
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• Phase 0 – Consortium survey Development 
• Phase 1 – 4MOST Survey Program 

Development  
• Phase 2 - Observation Preparation  
• Phase 3 - Data Analysis 

Operation and Science Schedule 
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In 4MOST the operations and science 
schedule is divided into four phases: 
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• Phase 0 – ends with Call for proposal 
readiness review 

• Phase 1 – started just before Call for LoIs 
• Phase 2 - starts with community joining 

Science Team 
• Phase 3 - start of Operations

Schedule beyond proposals and required resources | 2nd Community Workshop | Sofia Feltzing

The important one for this talk is Phase 2: 
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ID Task Name Duration Start Finish % 

Complete

0 4MOST Operation and  Science Schedule Plan 1800.6 days?Thu 02/06/16 Fri 28/04/23 3%
1 Facility relevant MAIT phases 1183.6 days Thu 02/06/16 Tue 15/12/20 0%
2 Facility Subsystem MAIT 53.8 mons Thu 02/06/16 Tue 15/12/20 0%

3 Data Flow Subsystems MAIT 44.05 mons Thu 30/03/17 Tue 15/12/20 0%

4 Phase 0: Consortium Survey Development 516 days Wed 29/03/17 Thu 21/03/19 100%
5 DFDR 2 days Wed 29/03/17 Thu 30/03/17 100%

6 All Hand Meeting 2017 - Lyon 5 days Mon 11/09/17 Fri 15/09/17 100%

7 Science Team Meeting 0 days Thu 21/06/18 Thu 21/06/18 100%

8 Consortium Survey Plan (CSP-1) 0 mons Mon 17/12/18 Mon 17/12/18 100%

9 Publication of White Papers 0 mons Mon 04/03/19 Mon 04/03/19 100%

10 Call for Proposal Readiness Review (CfPRR) 0 mons Thu 21/03/19 Thu 21/03/19 100%

11 Phase 1: 4MOST Survey Program Development 829 days Mon 04/03/19 Thu 05/05/22 20%
12 Phase 1 Start 0 days Mon 04/03/19 Mon 04/03/19 100%

13 Community Workshop 1 3 days Mon 06/05/19 Wed 08/05/19 100%

14 Call for Letters of Intent (CfLoI) 2.5 mons Mon 18/11/19 Fri 31/01/20 100%

15 OpR1 readiness review 0 days Wed 19/06/19 Wed 19/06/19 100%

16 P1WG report 1 due 0 days Fri 13/03/20 Fri 13/03/20 100%

17 OpR1 24 days Tue 15/10/19 Fri 15/11/19 100%

18 Community Workshop 2 4 days Thu 09/07/20 Tue 14/07/20 0%

19 Call for Proposals (CfP) 5 mons Thu 09/07/20 Wed 09/12/20 0%

20 OpR2 Readiness review 0 days Mon 01/06/20 Mon 01/06/20 100%

21 OpR2 44 days Mon 14/09/20 Thu 12/11/20 0%

22 P1WG report 2 due 0 days Wed 31/03/21 Wed 31/03/21 0%

23 P1WG report 3 due 0 days Wed 30/06/21 Wed 30/06/21 0%

24 ESO DG approval for 4MOST Survey Program 0 mons Tue 31/08/21 Tue 31/08/21 0%

25 OpR3 Readiness review 0 days Fri 13/08/21 Fri 13/08/21 0%

26 OpR3 168 days Tue 14/09/21 Thu 05/05/22 0%

27 Phase 2: Observation Preparation 368 days? Fri 01/10/21 Tue 28/02/23 0%
28 Community Surveys Join Science Team 65 days Thu 01/07/21 Wed 29/09/21 0%

29 Final Optimisation of survey strategy 8.8 mons Fri 01/10/21 Wed 29/06/22 0%

30 TRR 0 days Fri 25/02/22 Fri 25/02/22 0%

31 PAE 0 mons Fri 12/08/22 Fri 12/08/22 0%

32 OpR4 0 days Mon 21/11/22 Mon 21/11/22 0%

33 L2 pipeline acceptance review 0 days Mon 13/02/23 Mon 13/02/23 0%

34 5 Year Survey Management Plan 0 mons Tue 31/01/23 Tue 31/01/23 0%

35 End of Phase 2 (PAC) 0 mons Fri 28/04/23 Fri 28/04/23 0%

36 Phase 3: Data Analysis 0 days Fri 28/04/23 Fri 28/04/23 0%
37 Data Analysis start 0 mons Fri 28/04/23 Fri 28/04/23 0%
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From the schedule plan

ID Task Name Duration Start Finish % 

Complete
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12 Phase 1 Start 0 days Mon 04/03/19 Mon 04/03/19 100%
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15 OpR1 readiness review 0 days Wed 19/06/19 Wed 19/06/19 100%

16 P1WG report 1 due 0 days Fri 13/03/20 Fri 13/03/20 100%

17 OpR1 24 days Tue 15/10/19 Fri 15/11/19 100%

18 Community Workshop 2 4 days Thu 09/07/20 Tue 14/07/20 0%

19 Call for Proposals (CfP) 5 mons Thu 09/07/20 Wed 09/12/20 0%

20 OpR2 Readiness review 0 days Mon 01/06/20 Mon 01/06/20 100%

21 OpR2 44 days Mon 14/09/20 Thu 12/11/20 0%
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23 P1WG report 3 due 0 days Wed 30/06/21 Wed 30/06/21 0%

24 ESO DG approval for 4MOST Survey Program 0 mons Tue 31/08/21 Tue 31/08/21 0%

25 OpR3 Readiness review 0 days Fri 13/08/21 Fri 13/08/21 0%

26 OpR3 168 days Tue 14/09/21 Thu 05/05/22 0%

27 Phase 2: Observation Preparation 368 days? Fri 01/10/21 Tue 28/02/23 0%
28 Community Surveys Join Science Team 65 days Thu 01/07/21 Wed 29/09/21 0%

29 Final Optimisation of survey strategy 8.8 mons Fri 01/10/21 Wed 29/06/22 0%

30 TRR 0 days Fri 25/02/22 Fri 25/02/22 0%

31 PAE 0 mons Fri 12/08/22 Fri 12/08/22 0%

32 OpR4 0 days Mon 21/11/22 Mon 21/11/22 0%

33 L2 pipeline acceptance review 0 days Mon 13/02/23 Mon 13/02/23 0%
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35 End of Phase 2 (PAC) 0 mons Fri 28/04/23 Fri 28/04/23 0%
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From the schedule plan
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Phase 2
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Community joins ST Start Operations
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Estimated time – ~3 months for training purposes

Estimated time – ~9 months for preparing and delivering the final 
4MOST survey plan

Phase 2

SMP - Science Management Plan
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Estimated time – 3 months for training purposes

Estimated time – ~9 months for preparing and delivering the final 
4MOST survey plan

Phase 2

SMP - Science Management Plan

Be ready for this
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Two important concepts
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• 4MOST will have a common survey approach  
➡This means collaboration between all 

participating surveys 
• The surveys will produce a common Science 

Management Plan (SMP) 
➡ In that SMP the L2 pipeline deliverables will also 

be specified



Phase 2 milestones (selected)

‣Community Surveys join the Science Team; marks the 
start of the development of a common observing strategy; 
Community Survey team members join selected IWGs 
‣Five-year survey strategy plan. Planning and strategy for  

all Consortium and Community Surveys fully finalized 
‣Survey Management Plan 
‣Acceptance of level 2 pipelines (IWG4, 7, and 8). They 

should be ready to be tested and verified on 
commissioning data  
‣Start of Commissioning/OpR4 - starts the critical testing of 

all science pipelines

12Schedule beyond proposals and required resources | 2nd Community Workshop | Sofia Feltzing



Phase 2 deliverables

‣Final 4MOST Survey Program  
‣Final 4MOST Management Plan  
‣Final target list  
‣Review reports from Commissioning  

13Schedule beyond proposals and required resources | 2nd Community Workshop | Sofia Feltzing



The common approach

… However, going beyond the efficiency argument, it is the view 
of both ESO and the 4MOST Consortium that the scientific value 
of the 4MOST survey programme as a whole will be larger than 
the sum of its constituent parts. Therefore, the integrated approach 
should be extended beyond planning and operations to the dataset 
itself as well as its scientific exploitation. This is the reason why 
the 4MOST scientific community has decided not to view itself as 
a collection of individual, disparate and disjoint survey teams, but 
rather to come together in a single 4MOST Science Team that will 
collectively plan, execute and exploit the 4MOST survey 
programme in a collaborative manner.  …

14

from Science Team Policies

Schedule beyond proposals and required resources | 2nd Community Workshop | Sofia Feltzing
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Survey
Survey
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Science 
Team4MOST PI

Survey

Survey
Survey

Survey

SCB

Survey Su
rv

ey

4MOST PS

facility 
operations

Survey
Survey

SurveySurvey

Survey

Survey
Survey
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• How is it organised?

16
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ESO

4MOST Executive 
Board

4MOST Principal 
Investigator

IWGs
Community Surveys

Consortium Surveys

ESO

Consortium

Community

Operations

Operations System

Science

Operations Manager

Data Management 
System

Consortium Helpdesk

ESO Archive (SAF)

Non-participating 
Surveys

Project Scientists

Joint Operations Group

On-mountain 
Operations

Technical support

QC1

Paranal Instrument 
Scientist

… Technical support

Policies Board(s)

4MOST Science 
Coordination Board

ScienceOperations

Schedule beyond proposals and required resources | 2nd Community Workshop | Sofia Feltzing



Why should community surveys join 
the science team?

• There is a great number of tasks to be 
carried out in 4MOST that requires the 
coordination and participation of all surveys 

• Some tasks can only be done together - 
Survey Strategy 

• But also to make the most of everybody’s 
(limited) resources other tasks have been 
pooled

18Schedule beyond proposals and required resources | 2nd Community Workshop | Sofia Feltzing



Infrastructure working groups

• Work for the benefit of the full 4MOST survey 
• All surveys must contribute to survey strategy 

(IWG2) and selection function (IWG4) 
• You are invited to join Level 2 pipelines as well 

(IWG7 and IWG8)

19Schedule beyond proposals and required resources | 2nd Community Workshop | Sofia Feltzing
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Required resources

20

• Need own internal resources to develop your 
survey, make catalogues, and do non-standard 
analysis (if planned) 

• Need resources to work in the infrastructure 
working groups; also in operational phase 

• Need to sustain these commitments over the full 5 
years survey
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How much resources?

• The ST policies says 2 FTE/survey for the 
common efforts, including operations 

• If we have a large number of participating 
surveys this might go down a bit, but you 
will still need to have about 1-2 FTE/year for 
the full 5 years for the common efforts 

• Work in IWG2 and IWG4 can not just be 
seen as liaison, real work will be needed

21
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Is there a list of what resources are 
needed?

• No, we do not have such a list 
• Follow the presentations of the IWGs and 

see where you believe your team may have 
specific expertise to offer 

• Consider also that there is a need of more 
hands on deck for these activities, therefore 
offer of effort that can be spent where 
needed is highly relevant

22



4FS OpSim results summary page

View the results directory

Input Catalogues

Survey/Catalogue name Ntargets
Requested
fiber-hours Sky distributions of: 1D distributions in:

percent Number density Fiber-hours RA Treq-dark Treq-grey Treq-bright Magnitude

S1 Low Resolution Milky Way Halo 1597180
Dark:2.74
Grey:4.23

Bright:5.72

S2 High Resolution Milky Way Halo 5433740
Dark:5.64
Grey:5.89

Bright:7.33

S3 Low Resolution Milky Way Disk Bulge 15729442
Dark:3.57
Grey:4.35

Bright:10.1

S4 High Resolution Milky Way Disk Bulge 3275895
Dark:8.43
Grey:8.83
Bright:12

S5 X-Ray Galaxy Clusters 1743806
Dark:0.648
Grey:0.977
Bright:2.87

S6 X-Ray AGN and QSO Survey 1111566
Dark:2.02
Grey:2.18

Bright:2.11

S7 Galaxy Evolution (WAVES) 1584996
Dark:4.44
Grey:4.73

Bright:3.36

S8 Cosmology 7428801
Dark:11.1
Grey:17.1

Bright:40.2

S9 Magellanic Clouds 565911
Dark:2.14
Grey:2.31

Bright:4.43

S10 TIDES 2294778
Dark:1.24
Grey:1.73
Bright:4.4

All low-resolution targets 26259007
Dark:27.6
Grey:37.4

Bright:72.7

All high-resolution targets 11253353
Dark:14.4
Grey:15

Bright:19.8

All targets 40766115
Dark:41.9
Grey:52.4

Bright:92.5

Output Statistics

Catalogue/Survey
name

Ntargets Ncompleted_targets Completeness
Executed Fiber-hours

(×106)
Observed/Completed fraction data/plots

×106 ×106 Dark/Grey Bright Total RA Treq-dark Treq-grey Treq-bright Texp-done TexpFrac Magnitude

S1 Low Resolution
Milky Way Halo

1.33 0.9968 0.4337 0.989 0.153 1.14 Thumbnail preview Thumbnail preview Thumbnail preview

S2 High Resolution
Milky Way Halo 0.5197 0.2264 0.2264 1.26 0.189 1.45 Thumbnail preview Thumbnail preview Thumbnail preview

S3 Low Resolution
Milky Way Disk Bulge

11.19 0.1669 0.5954 1.22 2.96 4.18 Thumbnail preview Thumbnail preview Thumbnail preview

S4 High Resolution
Milky Way Disk Bulge

0.8018 0.2170 0.1982 0.936 1.61 2.55 Thumbnail preview Thumbnail preview Thumbnail preview

S5 X-Ray Galaxy
Clusters

1.273 0.0000 0.5868 0.469 0.108 0.577 Thumbnail preview Thumbnail preview Thumbnail preview

S6 X-Ray AGN and
QSO Survey

0.541 0.3268 0.3915 0.588 0.0452 0.633 Thumbnail preview Thumbnail preview Thumbnail preview

S7 Galaxy Evolution
(WAVES)

0.929 0.0009 0.3877 1.2 0.0818 1.28 Thumbnail preview Thumbnail preview Thumbnail preview

S8 Cosmology 6.425 0.1001 0.3005 3.1 0.413 3.51 Thumbnail preview Thumbnail preview Thumbnail preview

S9 Magellanic Clouds 0.2078 0.5649 0.0900 0.0889 0.156 0.245 Thumbnail preview Thumbnail preview Thumbnail preview

S10 TIDES 1.295 0.4843 0.4843 0.621 0.216 0.837 Thumbnail preview Thumbnail preview Thumbnail preview

All low-resolution
targets

53.87 23.12

ArithMean:
0.4063

GeomMean:
0.3523

8.23 4.08 12.3 Thumbnail preview Thumbnail preview Thumbnail preview

All high-resolution
targets 1.386 1.386

ArithMean:
0.2159

GeomMean:
0.2155

2.24 1.85 4.09 Thumbnail preview Thumbnail preview Thumbnail preview

All targets 60.5 24.51 0.3084 10.5 5.93 16.4 Thumbnail preview Thumbnail preview Thumbnail preview

Output Sky Distributions
Catalogue

name Observed Targets Unobserved Targets Completed Targets Non-completed Targets Completed/Observed

Number
Density

Required
Fiber-hours Fraction Number

Density
Required

Fiber-hours Fraction Number
Density

Required
Fiber-hours Fraction Number

Density
Required

Fiber-hours Fraction Ratio

S1 Low
Resolution
Milky Way
Halo

a figure a figure a figure a figure a figure

S2 High
Resolution
Milky Way
Halo

a figure a figure a figure a figure a figure

S3 Low
Resolution
Milky Way
Disk Bulge

a figure a figure a figure a figure a figure

S4 High
Resolution
Milky Way
Disk Bulge

a figure a figure a figure a figure a figure

S5 X-Ray
Galaxy
Clusters

a figure a figure a figure a figure a figure

S6 X-Ray
AGN and
QSO
Survey

a figure a figure a figure a figure a figure

S7 Galaxy
Evolution
(WAVES)

a figure a figure a figure a figure a figure

S8
Cosmology

a figure a figure a figure a figure a figure

S9
Magellanic
Clouds

a figure a figure a figure a figure a figure

S10 TIDES a figure a figure a figure a figure a figure

All low-
resolution
targets

a figure a figure a figure a figure a figure

All high-
resolution
targets

a figure a figure a figure a figure a figure

All targets a figure a figure a figure a figure a figure

Example resources - Survey Strategy

23

IWG2Survey  
Strategy

Survey

SurveySurvey
Survey

Survey

Survey

SurveySurvey

Survey
Survey

Survey
Survey

Survey

Survey Survey

Survey
SurveyCatalogue packages

4MOST 4FS

Equatorial

0h6h12h18h24h

0�

30�

�30�

�60�
20869896 targets

10 25 50 100 250 500 1000 2500 5000 10000
Object counts per degree2
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IWG7DL2 
AL2 

Survey input /requirements

Survey effort /development

Survey effort /operations

Survey specific analysis

Stellar parameters 
Elemental abundances 
Stellar ages

1184 T. Bensby and S. Feltzing

Figure 1. Top: a normalized flat-field frame. Middle: a ‘raw’ science frame
(in this case a solar spectrum) Lower: the flat-fielded science frame. The
strong Si I line at 872.8 nm, in whose left wing the [C I] line is located, has
been marked. The full CCD frames are 4096 × 1024 pixel. Here, we show
the central parts (approximately 2000× 500 pixels in size) from ∼871.6 to
∼874.0 nm.

Figure 2. The average profile (based on 4096 rows) perpendicular to the
dispersion direction. Note that the background level is higher on the right-
hand side (pixel value ∼240) than on the left-hand side (pixel value ∼220).

flat-field frame shown in the top panel in Fig. 1. In this way, we were
quite efficiently able to remove much of the fringing pattern which
is further illustrated in Fig. 3. The final spectra were also filtered for
cosmic ray hits (using the MIDAS task FILTER/COSMIC) before dividing
with the flat-field.

(iii) 1D spectra were obtained by summing the fluxes of all 12
slices (including the regions in between the slices; see Fig. 2). The
spectra were then wavelength calibrated and re-binned to constant
steps in wavelength. Fig. 3 shows the reduced solar spectrum.

(iv) We also observed several rapidly rotating B stars. Since their
spectral lines are all smeared out, their spectra should more or less
form a featureless continuum. However, the reduced spectra for our
19 B stars have a structure that shows very little variance when com-
pared to each other (apart from variations in the S/N). This makes
it most likely that this structure is the remains of an ‘imperfect’ re-
moval of the fringing and what we see in the B star spectra should
without any doubt also be present in all our other reduced spectra. In
order to further reduce the residuals from the fringing, we therefore
divided all spectra with a normalized B star template. This B star
template was derived as a weighted average of all 19 B star spectra.

Figure 3. This comparison shows the efficiency of the flat-field in removing
the fringing pattern from a ‘raw’ image. The 1D spectra shown here are the
same as those in the two bottom panels in Fig. 1 with the exception that the
reduced and flat-fielded spectrum has been filtered for cosmic ray hits (which
was not the case in Fig. 1). The ‘raw’ spectrum has also been normalized
and vertically shifted for this plot.

Figure 4. The top spectrum shows the B star template. It has been shifted
vertically for this plot. Also shown is a reduced solar spectrum (dotted line,
same spectrum as in Fig. 3) and the same solar spectrum but divided by the
normalized B star template (solid line).

Fig. 4 shows the normalized B star template and the solar spectrum
before and after division with it.

(v) For stars that have multiple exposures, we then co-added the
individual spectra to one spectrum. Finally, the spectra were normal-
ized by fitting a low-order Legendre polynomial to the continuum
using the IRAF3 task CONTINUUM.

3 IRAF is distributed by National Optical Astronomy Observatories, oper-
ated by the Association of Universities for Research in Astronomy, Inc.,
under contract with the National Science Foundation, USA.

C⃝ 2006 The Authors. Journal compilation C⃝ 2006 RAS, MNRAS 367, 1181–1193
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• Schedule beyond proposals - clear when 
you join Science Team, beyond that 
schedule updates are on-going  

• Required resources - 2 FTE/year/surevy, 
with many surveys perhaps somewhat 
reduced 

• Learn about the work in the IWGs and find 
our where your efforts would be of best use



 


