DARE Mission Overview

) The Dark Ages Radio Explorer (DARE) reveals
7 when the first stars and golaxies formed in the
= early Universe and their charadteristics, from the
Dark Ages (z=235) to the Cosmic Dawn (z=11) (~80420 million
years afier the Big Bang). This fime period in the Universe has never
been observed. The DARE Observatory is composed of a dual bicone
antenna, pilot tone stabilized polarimetric receivers, and a
spedrometer, which measures the redshifted 21-am spedrum from
neutral hydrogen that surrounds the first luminous objeds at
frequendies 40-120 MHz. DARE acquires data from the only truly
radio-quiet environs while in orbit above the lunar farside. DARE
explores an entirely new epoch in the early Universe as a successor to
WMAP/Planck observations of the Cosmic Microwave Background and
in conjunction with JWST observations of bright galaxies during Cosmic
Dawn.
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Mission Qverview

DARE realizes NASA’s strategic objective in
astrophysics to:

“...explore how (the Universe) began and evolved...”
p DARE executes small-scale mission described in )
Astrophysics Roadmap:

“Mapping the Universe’s hydrogen clouds using 21-cm radio
wavelengths via lunar orbiter from the farside of Moon.”

DARE Science Goal:
Investigate first stars and galaxies along with their environs.

DARE Science Objectives:

1 : Determine when the First Stars ignited and their
" characteristics.

{ 2._‘,‘;- Determine when the first Black Holes began accretion
" and their characteristics.

i 3'.,_',':- Determine the Reionization history of the early Universe.

a‘_f4.\’} Determine if there is evidence for exotic physics, such as
~" Dark Matter decay, in the Dark Ages.
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DARE's lunar orbit provides efficient access to the radio-quiet zone above the lunar farside. At this location, the DARE spacecraft is shielded from

Earth's ionosphere, human-generated RFI, and solar interference, opening the entire RF spectrum to astronomical use.

Key features of the DARE
mission design include:

* Baseline DARE launch date of
August 2023

* Compatible with NASA's standard
launch service capability

* Proven Earth phasing loop
transfer trajectory with insertion
into an equatorial lunar orbit

* 50x125 km “frozen” lunar
science orbit with 0-3° inclination
optimizes science observation
and elimnates the need for orbit
mainfenance

* 2-years of science operations at
the moon mees all science
requirements

* Ample propellant margin and
unused propellant tank capacity
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(C) Lunar insertion
18 hr orbit

(D) Inclination trim i3
orbits from 5°
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lowering into

DARE Project Team

Principal Investigator:
Juck Burns, U. Colorado

Project Scientist:
Robert MacDowall, NASA GSFC

Project Manager:
Dan Andrews, NASA ARC
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