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The Near Earth Asteroid Scout Will
* Image/characterize a NEA during a slow flyby (~m/s)
 Demonstrate deployment and navigation using a solar sail

Key Spacecraft & Mission Parameters
 6U CubeSat
« ~86 m? solar sail propulsion system

« Manifested for launch on the Space Launch System Artemis 1,
in 2021

« 1 AU maximum distance from Earth

Leverages: combined experiences of MSFC and JPL with
support from GSFC, JSC, & LaRC

’ Target Reconnaissance
with medium field
imaging
Shape, spin, and local
environment

Close Proximity Imaging
Local scale morphology,
=" 4 terrain properties, landing site
survey
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Near Earth Asteroid Scout Science Overview

3. Close Proxuilt‘Saence
nghﬁresolufon lmagmg,
cm/px over >30% syrface.
Knowledge ¢ Gaps (SKGs): -
Local morphology
~Regolith propg

.

2. NEA Reconnaissance
<100 km distance at encount o
50 cm/px resolution over 80% s “ ,‘
SKGs: volume, global shape, SE"\ .
properties, local enwronmenta o

1. Target Detection and Approach:
50K km, Light source observation
SKGs: Ephemeris determination and W

composition assessment & L
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Mission duration (years)
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End-to-end high-fidelity solution
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Target changes with launch
date and trajectory baseline
from SLS

Current target is 2019 GF1

Avallable for launch dates
from August 2021 thru
February 2022



Concept of Operations Overview

<28 km Proximity ‘ ‘
<50,000 km ‘
Target distance
Data Do wn/mk
Target
‘ ’N Reconnaissance |
»  ~1-2 additional lunar flybys to : ( »  Slow target flyby ‘
target departure T~ »  Full success criteria j
« Additional loitering possible for Target Search T T y— addressed i
off-nominal launch dates and Approach SHirac vl :
« Instrument calibration @Moon scldnassnid ‘ ; ‘
Lunar ai . . "
: Cruise o . « <1 AU Earth dist.
Fly-by 2+ Sub-pixel imaging of target «  ~1 kbps DTE (34 m DSN)
; »  On-boardimage co-adding ‘ s OB
Lunar Fly-by 1 | to achieve detection SNR gt S
! processing

Separation
from SLS

!

+  De-tumble
« Initial Health Check
o ~10m/sdV to

» Minimum Ops, Periodic Tracking

» Rehearsal of science activities

«  Ephemeris and color
addressed

Sail deployment
+ Sail characterization
s Maneuver to 27 Junar fly-
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Payload

Updated OCO3 Context Camera

Mechanical
& Structure

“6U” CubeSat form factor
<14 kg total launch mass
Modular flight system concept

~86 m? aluminized CP-1 solar sail (based on

Propulsion |\ 2 n0Sail-D2)
Avionics Radiation tolerant architecture
- ical Trifold deployable solar arrays with GaAs cells (~51.2
ectrica W EOL at 1 AU solar distance)
Power
Svstem 6.2 Ah Battery
y 10 -12.3 V unregulated, 5 V/3.5 V regulated
JPL Iris 2.1 X-Band Transponder; 4 W RF output
power supports doppler, ranging, and D-DOR
Telecom 2 pairs of INSPIRE-heritage LGAs (RX/TX)
8x8 element microstrip array MGA (TX); ~1 kbps to
34m DSN at 0.8 AU
15 mNm-s (x4)
_ Active mass translation system
Attitude . :
Control VACCO R-236fa (refrigerant gas) Reaction Control
System System

Nano StarTracker, Coarse Sun Sensors & MEMS
IMU for attitude determination

Sun Sensor —— LGA

L —
(BCT) el (JPL)
- ' I |
18650 Lithium Batteries 'g' Iris V2.1
(Sony/Panasonic) © Star Tracker Transponder
§ (BCT) (JPL)
NEA Imager <
. Rad-Tolerant
O e
o -l ] _ Avionics
- - ' (JPL)

- -t e e

| -J!fiﬂll‘iéﬁl(, Reaction Wheels (4
Active Mass Translator ‘§- T-— : £ac '°("BCT)99 s (4)

(MSFC) B

Boom Assembly

(MSFC)
Solar Sail (stowed)

| (MSFC)
B et
' (VACCO)

(MMA/BCT/AntDevCo) e

e

Solar Panels & MGA



Credit: NASA MSFC

Folded, spooled

Deployed Solar Sail and packaged in...

Human

School Bus

6U Stowed Flight System
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Completed

Current Step

DSN Compatibility Test /
ETE Testing
JPL

5/7/2020

Solar Sail Assembly

MSFC

Upper Assembly

—a SHIP
JPL

Lower Assembly

VACCO h

L 2

Functional and Environmental
Testing

MSFC
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edit: NASA/JPL.

Credit: NASA/JP
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*  Full Spacecraft Integration

Reaction Control System (RCS)

Sail and Sail Spool

Flight Dispenser

Sail Deployer

Avionics Box N - o ¢ cccce:"

® © 090000
s Thermocouples
1 (for test use)

Integrated Spacecraft Undergoing Fit Check with Flight Dispenser

Science Camera

Assembly Fixture

Integrated Spacecraft on Assembly Fixture
(everything but solar panels and minor closeouts)
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NEAS Status Summary

« Spacecraft integration ~95% complete, delayed by pandemic
— Awaiting final installation of solar panels
« System level testing planned to begin once integration is complete
— Functional
— EMI/EMC
— Vibration
— Thermal
— Day In the Life
« Delivery to SLS/ Tyvak for flight No Earlier Than end of Sept 2020



Questions?
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