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Wavelength coverage and sampling

!
Blue camera

!
3700 - 5540A

!
~ 0.30A/pixel

!
Green camera

!
5240 - 7210A

!
~ 0.33A/pixel 

!
Red camera

!
6910 - 9500A

!
~ 0.43A/pixel

!
Blue camera

!
3920 - 4350A

!
~ 0.07A/pixel

!
Green camera

!
5150 - 5730A

!
~ 0.09A/pixel

!
Red camera

!
6100 - 6790A

!
~ 0.11A/pixel

LRS-A,B

HRS



4MOST raw FITS file layout



Schematic of the 

various processing 

steps required to 

produce L1

science spectra
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• data characterisation 

- biases, linearity, darks, fibreflats, arcs, twilight flats 

- detector (2D) flats, fibre flats & arcs -> PSFs & LSFs 

• physical calibration 

- wavelength calibration -> arcs, skylines, telluric lines 

- relative flux calibration -> fibreflats; WD spectra  

- absolute flux calibration -> WDs, Gaia BP/RP spectra 

• survey verification & external calibration 

- benchmark stars (Gaia) -> fairly infrequent 

- RV standards            ->  ditto  (+ e.g M67) 

- standard fields e.g. Kepler, open clusters … 

- overlap with other surveys (APOGEE, WEAVE …)

 4MOST processing overview



Central section

from simulated


fibre flat 

->


spatial PSFs

fibre tracing



PSF cross-sections from fibre flat



4MOST test slit unit



4MOST Calibration unit



ThAr arc  

13



Central section

simulated FP 

Etalon “arc”



Section of FP Etalon “arc” LRS (red)



Section of FP Etalon “arc” HRS (red)



• extraction issues

- overscan, bias, gain correction at quadrant level

- characterise (LSFs/PSFs) and dealing with fibre crosstalk

- fibreflats for consistent internal system

- dealing with scattered light and ghosts 

- wavelength calibration


• sky issues

- sky emission line spatial and temporal variation (scaling & PCA)

- sky continuum spatial and temporal variation (fibre flat scaling)

- oversampling of master skies  (reduce pixellation & PCA)

- subtraction in nebular regions  (specialist -  incl. imaging)


• quality measures

- estimates of sky continuum residual levels (skysub skies, faint obj)

- estimates of noise residuals at sky line locations (cf. Poisson)

L1 processing issues overview



• consistent internal calibration system (ADUs) 
- primary reference <twilight flats> all fibres 

- secondary reference daytime <1D fibre cal flats> 

- tertiary reference OB-level nighttime 1D fibre cal flats 

!
• external calibration with WD templates (ergs/cm^2/s/A) 

- select out ALL WDs for any given setup (monthly cadence) 
- apply current flux calibration -> relative flux conversion 

- fit template spectra to individual WDs 

- use robust average fit to update relative flux calibration (monthly) 
- iterate as needed until convergence 

- use WD magnitude information -> average OB-level absolute flux conversion   

- OB-level differential atmospheric extinction correction Gaia Bp, Rp spectra

- individual object magnitudes/Gaia Bp, Rp spectra -> tailored absolute flux

 L1 flux calibration



L1 pipeline 

output FITS

file structure 




Phase 3 1D spectrum FITS file structure


