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NIRCam Optical Design

Technical Goal: 2 modules x 2 x 2 arcmin2, Nyquist sampling at 2 & 4µm

Rieke et al. (2023)



NIRCam Grism Spectroscopy:

More Info on JDox: 
https://jwst-docs.stsci.edu/jwst-near-infrared-camera/nircam-observing-modes/nircam-wide-field-slitless-spectroscopy

Direct Image
PUPIL=CLEAR

Row Grism Image
PUPIL=GRISMR

• FoV: 
2x2 arcmin2!2 modules

• Wavelength Range:
2.4-5.0 µm

• Resolution ~ 1600
• Dispersion ~1 nm/pix
• Row/Column Direction:

Grism R/C
• No 0th order!
• No 2nd order at >3µm
• Simultaneous SW (0.6-

2.4µm) direct imaging



Wave-Cal field (post-AGB star in LMC) Flux-Cal field (G2V star, P330-E)

Direct imaging (x0, y0)

1st-order 2nd-order 

wave calibrator

P330-E

Spectral trace(xs, ys) & 
wavelength ticks are 
predictions based on 

constructed models
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Examples of grism images obtained during commissioning:



Flux Calibration:
• Cycle-1 calibration with A / G / White-dwarf;

• 1-2% absolute uncertainty;

• Throughput are 20-40% higher than pre-
launch prediction.

Wavelength Calibration:
• Commissioning calibration with 

post-AGB star in LMC;

• 1nm absolute uncertainty 
(△v~75 km/s);

• might be limited by astrometry, 
source size, distortion, etc.
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1st-order 2nd-order

Spectra are curved (exaggerated) dys=(ys–y0) is a function of dxs, x0, y0

Spectral Tracing: Predict spectral pixel (xs, ys) with an RMS accuracy of ~0.1 pixel (6mas)

based on the LMC fieldSources (x0, y0)Spectra (xs, ys)



Spectral Tracing: Curvature of traces, visualized by dys at dxs=0 (undeflected wavelength)



Spectral Tracing: small residuals of spectral tracing (0.05-0.10 pixel, 3-6 mas).



Codes & Demos with FRESCO (GO-1895; PI: Oesch) are publicly available:
https://github.com/fengwusun/nircam_grism

https://github.com/fengwusun/nircam_grism




Example from
ERS-1309 (Ice Age)



Example from
GO-1895 (FRESCO)



Median Filtering technique
presented by Kashino et al. (2023)

science 2d spectra

continuum 2d spectra

line 2d spectra

raster line 2d spectra

My advice:
DO NOT coadd EMLINE images

tracing function is dependent on (x0, y0),
co-adding could introduce astrometric
error.



Example from GO-1895 (FRESCO)



Astrometry correction: 
should be as good as ~0.1 
pixel (3-6 mas)



Not all galaxies enter the pick-off mirror can yield grism spectra on the detector! 
(F444W grism R for example)



GOODS-S FRESCO Example module A module B

in only two exposures

in only 16 exposures



Example GOODS-S FRESCO Grism Spectra


