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Mid-Infrared Instrument (MIRI)

Observing Modes
Observing Mode Wavelength FOV/Slit Size Pixel Scale Comment
Coverage (um) (arcsec) (arcsec/pixel)

. Subarrays
Imaging 56-255 74 %113 0.1 Available
4QPM Inner working
Coronagraphic Imaging 1065,11.4,155 24x24 011 Angle = 1A/D
Lyot Inner working
Coronagraphic Imaging 23 30%30 011 Angle = 3.3A/D

) Single Object
go‘g’c'?rii‘(’:'g“o?ms) 512 0'5(18@)4'7 011 Slitless Mode
p by Available R ~100
Medium
Resolution Spectroscopy 49-279 391077 0.196-0.273 R ~2,500
(IFU)
(MRS)
Imager contains one and MRS contains two Raytheon SiAs impurity band conduction (IBC) detectors
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Mid-Infrared Instrument (MIRI)

Filter Transmission Profiles
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Bright Source Limits*

Filter Flux Density
F560W 3.4 mly
F770W 2.9 mdy
F1000W 5.3 mJy
F1130W 20 mJy
F1280W 10 mJy
F1500W 11 mdy
F1800W 19 mJy
F2100W 21 mdy
F2550W 43 mJy
MRS Channel 1 (at 6.2um) | 3.8 Jy
MRS Channel 2 (at 9.6pm) | 4.0 Jy
MRS Channel 3 (at 14.8um) | 6.3 Jy
MRS Channel 4 (at 23.0um) | 24 Jy
LRS Slit (at 7.5pm) 80.6 mJy
LRS Slitless (at 7.5um) 1024 mJy

*Brightness limit set at 70% full-well capacity for
largest subarray, no background, NGROUPS = 5.
Subarrays for brighter sources available.

Limits are for continuum point sources.
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Sensitivities
Sensitivity plots based on preliminary in-flight measurements.
The ETC should be used to obtain the most up-to-date numbers.

MIRI Line Sensitivities (SNR=10 in 10ksec)
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Near-Infrared Imager and Slitless Spectrograph (NIRISS)

Observing Modes
Observing Mode CX\\Ilzng;:(g:r]n) Vie\ll:\ie(I:r:sfec) Comments
Wide Field Slitless Spectroscopy (WFSS) 08-22 133x133 R =150
Single Object Slitless Spectroscopy (SOSS) 06-238 ~ R=700
Aperture Masking Interferometry (AMI) 2.8-48 5.2x5.2
Imaging 0.8-5.0 133 x 133
Pixel Scale = 0.066'/pixel

One Teledyne HgCdTe H2RG detector
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Near-Infrared Imager and Slitless Spectrograph (NIRISS)

Imaging Bright Source Limits

Filter Magnitude Filter Magnitude
(Sirius) (Sirius)
FO90W | 18.5 F277W | 15.7
F115W [ 18.3 F356W | 14.8
F140M | 171 F380M | 12.8
F150W | 17.7 F430M | 121
F158M | 16.8 F444W |13.9
F200wW | 16.9 F480M | 11.8

The magnitude in NIRISS filters is equivalent to the previ-
ous “Vegamag” system where the CALSPEC Sirius model
from Bohlin 2022 is used as a template for an AOV star with
amagnitude of -1.395 in all filters (Rieke et al. 2022).

Imaging Sensitivity

WFSS Sensitivity
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MIRISS WFS5 continuum sensitivity
S/N = 10 in 10* seconds.
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AMI Bright Source Limits*
Magnitude Magnitude
Filter' (Sirius) (Sirius)
Ngroups=1 NGroups=2
F277W 6.8 7.6
F380M 39 47
F430M 33 4.0
F480M 29 37

*AMI bright limits are based on an accumulated
signal limit of 30,000 e-, which corresponds to the
approximate limit at which charge migration becomes
measurable. The bright source limits in the table are
for the SUB80 subarray; for full frame readout, the
bright source limits are about 5.4 magnitudes fainter.
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Bright limits are based on NISRAPID readout with 1 integration
and 2 groups with the SUBSTRIP256 subarray. Bright limits
vary by A-mag = 0.7 for Full Frame readout and A-mag =-1.0
for SUBSTRIP96 readout (order 1 only).



Near Infrared Spectrograph (NIRSpec)

Observing Modes Bright Source Limits
Observing Mode | Fi€ld of View/ DisperserfFiter | | Fen= 2500
9 Aperture Size J Magnitude (Vega)
it Ot 36" x 3.4" PRISM/CLEAR 114 1.4
) 0.20" x 0.46" G140M/FO7OLP [ 9.2 91
Spectroscopy (MOS) hutt
Shiutiers G140M/F100LP | 9.2 9.2
Integral Field Unit 3.0" x 3.0", G235M/F170LP 8.0 9.2
IF il 0.1" x 0.1" |
(FU) Spectroscopy <O SRR [G395MF290LP | 74 9.0
0.2" = 3.2" G140H/FO70LP | 81 8.0
Fixed Slit (FS) " "
Spectroscopy 0.4" x 3.65 G140H/F100LP 7.8 .7
16" x 1.6" G235H/F170LP 6.7 7.8
Bright Object Time - G395H/F290LP 6.2 8.0
Series (BOTS) . x 1 These values apply to the S1600A1 aperture, used in the BOTS and FS modes. They
were estimated with the ETC using a full well depth of 65,000 e-, readout mode
. . NRSRAPID, , and th Il b ith full length f
Pixel Scale = 0.1 arcsec/pixel sachdspersiorpr: SUBS1 o PRISM/CLEAR, anc SUB2048 for allters.

Wavelength Coverage

0 = o 5 B
1 2 8 4 5 um
R=100 0.6 um PRISM 5.3 um
0.7 um 1.27 um
R = 1000 (M) 0.97 pm INCGEEIVETEM 1.89 um

IR = 270 () 1.66 ym INCZE T 3.17 ym
2.87 um 527 ym

Field of View

Mounting Frame Active MSA Area

_________

IFU Aperture

Micro Shutters

Q3

Detector Array *

Direction of Dispersion

“Two Teledyne HgCdTe H2RG detectors, NRS1 and NRS2, separated by an ~18 arcsec gap




Near Infrared Spectrograph (NIRSpec)

Resolving Power
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IFU and MOS Sensitivity
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The full frame FS mode sensitivities are similar to those of the MOS mode.

The continuum limiting sensitivity in IFU (upper) and MOS/FS (lower) mode is the flux required for a point source to reach
S/N=10in ~10 ksec (10 exposures on-source of 70 groups and 1 integration using the NRSIRS2RAPID readout mode).
The fluxes have been derived from on-orbit measurements.

The above IFU sensitivities were calculated using a 2-point Nod-0ff-Scene.

+



Near Infrared Camera (NIRCam)

Observing Modes

Observing Wavelength Field of View/Slit Size Pixel Scale

Coverage (arcsec/ Comment
Mode (arcsec) .

(em) pixel)
Imagin 0.6-2.3, 2 x 132 x 132 with gaps, | 0.031, simultaneously

ging 24-5.0 2x129x 129 0.063 using a dichroic

Coronagraphic | 1.7 —2.2, 20 % 20 0.031, Inner Working
Imaging 24-50 0.063 Angle 0.14" - 0.89”
Wide Field
Slitless 24-50 2x129x129 0.063 R=1120-1680
Spectroscopy
Time-Series 0.6-2.3, 64 x 64, 0.031, weak lens available
Imaging 24-50 129 x 129 0.063 for bright sources
GrismTime {54 _50 129129 0.063 R= 1120 — 1680
Series
10 Teledyne HgCdTe H2RG detectors: 8 short wavelength (SW; 0.6 — 2.3 pm) and 2 long wavelength (LW; 2.4 — 5.0 pm).
All observations generate data in both wavelength channels. WFSS / grism TS observations generate SW imaging data.

Field of View
Module A Module B
coronagraph masks
20" . i . | . _..__ i subarrays are also available
: 2 L 5.1 with sizes as small as 272"
=8 __
R g 48"
A2 Ad B3 Bl
2.2 .;.5--1 : 129"
dispersion directions T 54”
GRISMC GRISMC
|~ B 42" f84 64" B2
— GRISMR AS a5 GRISMR +— BS
. ' 129

overlapping FOVs 22 ["8 short wavelength detectors (0.6 - 2.3 pm) 0.031" / pix
obtained simultaneously |_2 long wavelength detectors (2.4 — 5.0 um) 0.063" / pix



Near Infrared Camera (NIRCam)

Filter Transmission Profiles

Short Wavelength Channel Long Wavelength Channel

: Flsews AW
b
ar
oy
Hos
2- » W aw s
- -
ar y |
£ ‘ |
o ;
5‘ FamM FIO0M FIISM FMAOM  FIOM FAIOM FHEOM
4 o ravont
% . ‘ " i
- | :
an
P I8N FLETN F2LN R 40N FaeaN
e
e L I ] (2 A
%71 P = in Pupil Wheel l | A l
a3 tE s 20 a3 a0 23 “0 £t 20
Wavelength {microns)
Sensitivity Sensitivity estimates
400 assume:
. -25.0
3007 g}ﬁgﬁ%’ ilrr]nlag e * 10 exposures of 10 groups
2004 roon [ 25:5 of MEDIUMS8
- F323N
150 & raosw Faeen |-26.0 o 1=0.08" aperture for short
=100+ = ) wavelength
Z100 e o 2655 o
> 70 8, =  r=0.16" aperture for long
:g 287 Fasom r27.0 g wavelength
@ 30 e e 12755 e farge annuli for background
& P rssssion L Logo  Sublraction
207 FO70W Fliom —— v
151 gy TP L oo 285
. 57 F150W
10 i F200W F322W2 -29.0
. 467
7 T T T T T
1 2 3 4 5
Wavelength (um)
Bright Source Limits Bright Source Limits
0 T T T T assume:
E F21-2N w— SUB160P (160x160) weak lens WLP8 time series (70%) -
+ - —_ i rism time series. a
G 21 Fif A oo * two detector reads (two
8 4l rorow n:l;gow &ﬂ = FULL (2048x2048) imaging (95%) Fa70N i groups of RAP|D)
— F405N F4oON
S 6l me_ Fan - e | © 70% pixel well capacity for
= cmfE e time series
o raom_ =
o 8 L . . ;
2 craopsanf oM = = Rew  95% pixel well capacity for
D10} ooy Fisow oW — N oowe - imaging
1S oo F150W2 F323n e
>é 121 n;ll\fw-mrzz-zm . Easom Fasom |
S 14 e . U B
o 'ﬁ"f—mz e - FZTIW_ o
2 16 F% FI50W ~ F200W = ————F322W2 i
3 W F150W2
Il Il Il Il
18 1 ) 5

3
Wavelength (microns)



JWST’s Near-Infrared Camera (NIRCam) image of Neptune, taken on July 12, 2022, using filters F140M, F210M,
F300M, F460M

Credits: Image: NASA, ESA, CSA, STScl; Image Processing: Joseph DePasquale (STScl), Naomi Rowe-Gurney

(NASA-GSFC)

More information at;

JWST Science website — jwst.stsci.edu

JWST Documentation — jwst-docs.stsci.edu

JWST Exposure Time Calculator — jwst.etc.stsci.edu

JWST Astronomer’s Proposal Tool — apt.stsci.edu

JWST Interactive Sensitivity Tool — jist.stsci.edu

JWST Help Desk — jwsthelp.stsci.edu

JWST Video Tutorial Help — www.youtube.com/jwstobserver
JWST Data Analysis Resources — jdat.stsci.edu

JWST Outreach Resources — webbtelescope.org

For updates and announcements on JWST science,
follow @JWSTObserver on twitter and facebook.


https://jwst-docs.stsci.edu/
https://jwst.etc.stsci.edu/
https://apt.stsci.edu
https://jist.stsci.edu/
https://jwsthelp.stsci.edu/
http://www.youtube.com/jwstobserver
https://jdat.stsci.edu
https://webbtelescope.org
https://www.twitter.com/JWSTObserver/
https://www.facebook.com/JWSTObserver/

Cover: Pillars of Creation
Front: NIRCam, Filters: FO90W, F187N, F200W, F335M, F444W, F470N

Back: MIRI, Filters: F770W, F1130W, F1500W

Cover graphic credit:

Science: NASA, ESA, CSA, STScl

Image Processing: Joseph DePasquale (STScl), Anton M. Koekemoer (STScl),
Karl Gordon (STScl), Alyssa Pagan (STScl)
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