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Introduction %

The Near-Infrared Spectrograph (NIRSpec) on the James Webb Space -
Telescope (JWST) provides a multi-object spectroscopic capability via e
the Microshutter Array (MSA). The MSA contains four quadrants each f
with 365x171 independently operable shutters. An open shutter
subtends an area of ~0.2x0.4"” on the sky, and the total field of view
spans ~3.6" (Fig. 1). NIRSpec contains seven dispersers, including a
prism with R~100 and medium-and high-resolution gratings with

20”

R~1000/2700, all providing wavelength coverage from 0.7 to 5 um. ol
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Figure 2. (Left) Graphical depiction of part of an MSA configuration. Open shutters are indicated in green for sensor difference (GWAXTILT) Figure 4. Flow of the spectral extraction pipeline.

background and red for a science source. (Right) Portion of simulated exposure of spectra of high-z galaxies Figure 5. GWA position sensor voltage vs.
using 3-shutter slitlets (courtesy Ferruit/ESA). spectral shift. Courtesy DeMarchi/ESA.

To deal with these effects, we are implementing an extraction algorithm based on a parametric model of the instrument. Developed by the [ _ OTE FORE _COL CAM |
ESA Science Operations Team, the model calculates coordinate transforms between each of the principal optical planes in the instrument (Fig. o

6), including parametric descriptions of each component (MSA apertures, GWA, detectors, etc.) that are tuned using test data taken during

ground testing of the instrument. The pipeline will use the model to determine the location of a 2D “subwindow” around each spectrum, ore — WA 'MSA». CWA EPA
extract them, and at the same time calculate the wavelength of each pixel in the subwindow. orimary £/20 oupil - £/125 " pupil £/5.6

Further processing occurs on each 2D extracted spectrum. The method of background subtraction will depend on observing strategy. In the /94 6@’21?5@%%&2?%}2’;285 treated by the instrument
case of the 3-shutter slitlet, separate exposures will be subtracted before the 2D extraction step. To minimize resampling errors, spectral ' '
rectification will be done only once when multiple exposures are combined.
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_ Spectral Data fle Spectral Data fle — Spectral Data fle Spectral Data fle the data will be reformatted to a source-based structure. The final combined products will
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, Common s e DataSrutre o e file por scionce source (ERR & DQ extensions not shown. include one file per source per grating, and will be organized in directories corresponding to
(NIRSpec 2 detectors = 2 fils per exposure) each of N Exposures one each per exposure) the input source catalogs used in the MSA Planning Tool. We have just begun to scope out

functionality of analysis tools that will allow interactive visualization of the spectra and related
data such as NIRCam pre-imaging mosaics, and carry out various analysis tasks such as
spectral line measurements, redshift determinations, template fitting, etc.

“level 3” combined data products
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Figure 7. Format of MSA spectroscopic data products. SCI extension: SCI extension:

2D rectified 2D rectified We welcome your input at this early stage!
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