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ATLAS Probe Basics
ATLAS (Astrophysics Telescope for Large Area Spectroscopy) Probe is a
NASA probe-class space mission concept that leverages WFIRST imaging for
targeted slit spectroscopy, obtaining spectra of 70% of all galaxies imaged by
WFIRST HLS at z > 0.5.
- λ=1-4µm.
- FoV=0.4 deg2, larger than circular field with D=0.7 deg.
- R=1000.
- Multiplex factor ~3,000-5,000.
- Addressable slit masks are Digital Micro-mirror Devices (DMDs).
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ATLAS Probe:
Science Objectives
1. Trace the relation between galaxies and dark matter with
less than 10% shot noise on all scales over 1 < z < 7.
2. Measure the mass of dark-matter-dominated filaments in
the cosmic web on the scales of ~ 5-50 Mpc/h over 2,000 (deg)2
at 0.5 < z < 3.
3. Measure the dust-enshrouded 3D structure and stellar
content of the Milky Way to a distance of 25 kpc.
4. Probe the formation history of the outer Solar System
through the composition of 3,000 comets and asteroids.

ATLAS Probe: Capability
The lack of slit spectroscopy from space over a wide FoV is the
obvious gap in current and planned future space missions; ATLAS
fills this big gap with an unprecedented spectroscopic capability.
Parameter

Notes

Aperture

1.5m

Probe-class mission, can launch in 2030

Field of View

0.4 deg2

Slit size 0.75”× 0.75”

Wavelength range

1-4 µm

Near and mid IR

Spectral Resolution

R ~ 1000

Heritage of mature designs

Multiplex factor

3,000-5,000

Uses DMDs, ~ 9,000,000 micro-mirrors

# of galaxy spectra
Redshift range

200M+
in 4 yrs
0.5 < z < 7

3-tiered galaxy surveys, AB mag =24.0,
25.5, 26.8 (3s)
Emission line and passive galaxies

Estimated cost

US$1B

DMDs can reach TRL 6 within two years

ATLAS Probe: Comparison
with other surveys

ATLAS Probe:
Weighing Dark Matter Filaments
Conservative
estimate of the
measurement
errors of
filament mass
from ATLAS
Wide, for a 610 Mpc/h
cosmic web
filament
between 1013
M¤ halos.

ATLAS Probe:
Probing Dark Energy & Gravity

Measurement errors from BAO/RSD on the cosmic expansion history
H(z) and angular diameter distance DA(z) (probe dark energy), and the
growth rate of cosmic large-scale structure fg(z) (probes gravity).

ATLAS Probe:
Exploring Outer Solar System
ATLAS will probe the formation history of the outer Solar System
through the composition of 3,000 comets and asteroids.

a. Different spectra units found on Phoebe's surface (Fraser & Brown 2017), an analogy
for KBOs. b. NIR colors of KBOs from HST WFC3 (black points; Fraser et al., 2015)

ATLAS Probe:
Pick-off & Fore-optics

Pickoff
mirror in
focal plane

“Flower” pick-off with 4
“petals” behind hole in primary

DMD

Image quality on DMD is
< 1/2 micromirror GEFWHM.
Pick-off petal, fore-optics and DMD

ATLAS Probe:
Tiling of the Sky

Tiling of the sky with a 4 petal pickoff if
each petal has an aspect ratio of 1.896.
The loss of coverage is only 0.07%.

ATLAS Probe: Spectrograph

Image quality:
GEFWHM
< 1/2 micromirror

ATLAS Probe:
Preliminary Optical Design
Detector
1.5m primary
Prism
DMD

ATLAS Probe:
Breakthrough Science
1. Revolutionize galaxy evolution studies by tracing the relation
between galaxies and dark matter from galaxy groups to cosmic
voids and filaments, from the epoch of reionization through the
peak era of galaxy assembly.
2. Open a new window into the dark Universe by weighing the
dark matter filaments in the cosmic web using spectroscopic
weak lensing, and by obtaining definitive measurements of dark
energy and tests of gravity using galaxy clustering.
3. Probe the Milky Way's dust-enshrouded regions, reaching the
far side of our Galaxy.
4. Explore the formation history of the outer Solar System by
characterizing Kuiper Belt Objects.

