
Abstract: Covering a range of about 5 to 28 µm, MIRI is the sole mid-IR instrument for the JWST. Developed as a collaboration between European and USA 
institutions, it provides four key scientific functions: imaging, coronagraphy, low-resolution slit and slitless spectroscopy, and integral-field spectroscopy at 
medium spectral resolution. A dedicated (closed-cycle) cooler system keeps MIRI at its operating temperature of less than 6.7 K. Compared with 8-m 
ground-based telescopes, the angular resolution is similar, but imaging sensitivity could improve by a factor of about 3000, and for moderate 
resolution (R = λ/Δλ ∼ 3000) spectroscopy by factor of about 1000. Compared with Spitzer, the potential gain in the mid-IR in the JWST 
background limited regime (roughly 5 - 12 µm) is about a factor of 50 in sensitivity and 7 in the diffraction limit. With its unprecedented sensitivity 
and angular resolution at mid-IR wavelengths, MIRI will cover a wide selection of astronomical programs, from exoplanets characterization to high 
redshift studies, opening the window to a wealth of new and exciting astronomical findings. 
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The MIRI Imager Module: Imaging, Low Resolution Spectroscopy and Coronagraphy sharing focal plane   

MIRI at the JWST focal plane 

Image Credit: STScI 
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•  Imaging in 9 different broad band filters, covering the full MIRI range from 5-28 microns (Fig. 4 
Top). Exposures can be taken using the FULL detector array or 4 smaller subarrays defined to 
increase the brightness limit (Fig. 3; BRIGHTSKY, SUB256, SUB128 and SUB64).  

Figure 3: MIRI imager module FOV with all subarrays positions. 
The region in which the low resolution spectra will be dispersed, 
slitted and slitless, are highlighted in dark green and red, 
respectively. 

Figure 4 Top: Photon Conversion Efficiency (PCE; fraction of photons crossing the MIRI 
Entrance Focal Plane which are detected as photoelectrons) for the MIRI imager filters. 
Bottom: Same for the coronagraphic filters. Images credit STScI. Based on A. Glasse 
model  

•  Coronagraphy with three 4QPM (4 quadrant phase masks) at 10.65, 11.4 and 15.5 microns. 
They use narrow filters (Fig. 4 Bottom) and dedicated subarrays (Figs. 2, 3). MIRI also 
provides a Lyot stop using a 23 microns broad filter and a dedicated subarray. 

Figure 1: JWST focal plane, depicting all fours science instruments and the FGS (guider). Figure 2: MIRI at the JWST focal plane. Image credit: A. Glasse. 

•  Low Resolution Spectroscopy: 
R~100 spectroscopy from 5-12 
microns. The dispersive element 
(a double prism)  is mounted in 
the filter wheel. It can be 
operated in slitted or 
slitlessmode. The slitless mode 
uses a dedicated subarray (Fig. 
3), the slitted spectroscopy uses 
the FULL array.  

The MIRI Medium Resolution Spectrograph (MRS) 
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•  Consists of four nested IFUs (Channels 1, 2, 3, and 4, see Fig.5) that sample the entire MIRI 
wavelength range using three different filter/dichroics (bands A/short, B/medium and C/long, Figs. 
6, 7). From short to long waveleghts, the channels FOV and slicers width grows (see Fig. 5). To 
obtain the full wavelength coverage three observations are required. Two detectors are used in this 
case: IFU_Short collects signal of channels 1 and 4, and IFU_Long from channels 3 and 4. 

Figure 5 Left: MIRI MRS Channels in the JWST coordinate frame 
(V2, V3). Right: Slice widths for the four different channels. Image 
credit: Wells et al. 2015. 

Figure 6 Left: MIRI MRS spectral coverage, separated by Channels and bands.  

Figure 7: PCE for the MIRI MRS. Image credit STScI. Based on A. Glasse model.  
 

MIRI Sensitivity for all instruments. 
Image credit STScI. Based on A. Glasse model. 

References: 
The Technical specifications of MIRI can be found in a series of PASP papers (July 2015). 
The are all posted at:  http://ircamera.as.arizona.edu/MIRI/encyclopedia.htm 
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