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44th annual meeting of the Division for Planetary
Sciences of the American Astronomical Society

* Provide, via the JWST Project members:

— current instrument specifications and observing modes

— observatory capabilities (brightness limits, moving targets,
tracking, and others)

— preliminary case studies from JWST SO-DRM

Goal: fully engage Solar System community

and provide tools they need to
begin planning their observations with JWST
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9:00 am - 12:00 noon in the Crystal 3 Room



Hines: Observatory, Instrument
Modes, and Specs

Science Themes: Planetary Systems (including
our own), and the Origins of Life

Photometric and Spectroscopic performance

JWST Vital Stats

nstruments
Modes: Imaging and Spectroscopy



JWST Instrumentation

Instrument

Science Requirement

Capability

Wide field, deep imaging Two 2.2’ x 2.2° SW
NIRCam - 0.6 ym - 2.3 pm (SW) Two 2.2’ x 2.2’ LW
Univ.Az/LMATC - 24 pm - 5.0 pym (LW) Coronagraph
Dual filter wheel
Multi-object spectroscopy |9.7 Sq arcmin Q + IFU + slits
NIRSpec »0.6 pm - 5.0 ym |00 selectable targets: MSA
ESA/Astrium R=100, 1000, 3000
Mid-infrared imaging 1.9’ x1.4’ with coronagraph
-5 Um - 27 pm Filter wheel
MIRI
ESAJUKATC/JPL Mid-infrared spectroscopy  |3.7"x3.7” = 7.1"x7.7" IFU
-4.9 ym - 28.8 uym R=3000 - 2250
Fine Guidance Sensor Two 2.3’ x 2.3’
FGS/NIRISS 08 um - 3.0 Um S
CSA Near IR Imaging Slitless 22" x2.2
Spectrometer, R=150, 700 with coronagraph
- 1.6 ym - 4.9 pm




JWST Imaging Modes



JWST Spectroscopy Modes



Science Operations Design Reference
Mission (SODRM)

112 programs - 1.78 years total
Wall-Clock time
—> 70 science, 42 calibration

1. Asteroids — NIRSpec & MIRI slit
spectroscopy

2. Bright Comets — NIRSpec & MIRI
IFU, NIRCam imaging

3. Ice Giants — NIRSpec & MIRI IFU,
NIRCam, MIRI Imaging

4. Icy Dwarf Planets — NIRSpec
spectroscopy, MIRI 25um
imaging

5. KBOs — NIRSpec slit

spectroscopy, NIRCam & MIRI
imaging

6. Mars — NIRSpec & MIRI IFU
spectroscopy

7. Outer Planet Satellites —
NIRSpec & MIRI slit spectroscopy

8. Periodic Comets — NIRSpec &
MIRI slit spectroscopy



106 NEFD; Flux Density (uJy)
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Stansberry, private communication



106 NEFD; Flux Density (udy)
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106 NEFD; Flux Density (nJy)

NIRCam: 1 — 5 micron Colors of Small TNOs

NIRCam & FGS/TFI: 1000 sec Point-Source Sensitivity

KBOs : 45 AU, p,, = 10%
1000 w/D > 100 km
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MIRI Photometry: TNOs

J. Stansberry



JWST solar system capabilities

HST (or better) angular resolution at longer wavelengths
— diffraction limited 6.5 telescope at 2 um
Zodi background limited imaging sensitivity for A< 12 um

— faint objects like KBQO'’s, asteroids, satellites of Pluto,
planetary rings

Full coverage from 0.6 to 28 um with imaging and
spectroscopy, R =A/AA = 3000 (chemistry and physics)

Follows ephemeris up to at least 0.03 arcsec/sec for moving
targets

— Nonlinear tracking (JPL/HORIZONS)
Subarray readout modes for bright objects

Can observe all planets and satellites except Mercury,
Venus, Earth, and Moon (from 85 to 135 deg from Sun)



Field of Regard



http://www.stsci.edu/jwst/science/solar-system



* Peripheral Meeting Request
e Sunday, March 17 (afternoon)
 Same format as DPS
* Targeted Invite List




Extra Slides






106 NEFD; Flux Density (uJy)
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Space Telescope Science Institute, 2012
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