OSIRIS-REX

ASTEROID SAMPLE RETURN MISSION

UNIVERSITY OF ARIZONA NASA'S GODDARD SP,

O T

CEFLIGHT CENTER  LOCKHEED MARTIN

&3 i




@/ OSIRIS-REX Status — 2020 ‘The Year of TAG’

Recent Activities:

» On Dec. 4, 2019, the primary and backup sample sites were selected
—Primary Sample Site — ‘Nightingale’

—Backup Sample Site — ‘Osprey’

« Recon-B operations phase began on Jan. 6, 2020 (Launch +3 years, 18 weeks).
Recon-B will perform mid-altitude (625m) and low-altitude (250m) flyovers of
the primary (Nightingale) and backup (Osprey) sample sites.

 Recon-B flyover of the Nightingale sample site completed on Jan. 215t.

Upcoming Activities:

 Continued cataloguing of natural features at the primary sample site in
preparation for use with Natural Feature Tracking optical navigation algorithms
during the touch-and-go (TAG) sampling phase of the mission.

 Completion of Recon B mid-level fly over of sample sites (Feb. 17t)

« Completion of Recon C low-level fly over of primary sample site (Mar. 8™)

« Checkpoint Maneuver Rehearsal

* First TAG sampling attempt (Aug. 251)




@ OSIRIS-REX
| Asteroid Proximity Operations Timeline—Recon
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Nightingale Fly-overs

Osprey Fly-overs
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Mid-Level Flyover of ‘Nightingale’ Primary Sample Site — Jan. 21st =~
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Mid-Level Nightingale fly-over maneuvers



PolyCam Image — 5-10cm resolution. 30m tall obstacle, lower
right (‘Mt. Doom’). No ‘sandy beach’ on Bennu
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Nightingale — Geology

Evidence of fine grained ejecta at the edges of the Nightingale
crater. Promising site for sample collection.



Nightingale — Geology 2

More evidence of fine grained ejecta at the edges of the
Nightingale crater, collecting around larger rocks.



TAG Campaign Overview

Sun

{) Earth

T-85min: TAG Look-ahead
Attitude,

T-245min: Sun point w/LGA Comm
T-242min: Arm Extended for TAG
T-200min: NFT attitude/imaging

begins \

. NavCam FOV

rbit Departure Maneuver
T-4.3 hr: Range 700m, AV =9 cm/s

Safe Home Orbit

T-13/14 days: NFT Catalog Upload
ﬂ T-4 days: Phasing Burn, AV <1 mm/s
T-6 hr: Final parameter upload

Sample Stowage (T+~14
days)

* Verify w/ StowCam imaging
and SRC Contact Switches...

* Cut GN2 Line, Remove Arm

Sample Verification

* HGA Comm (T+12hr)

* Drift Stop Burn (T+24 hr)

* Sample Head Imaging

¢ Sample Mass
Measurement,

T-34min: Y-Wing S/A Config
T-31min: TAG Attitude achieved
T-21.5min: NFT updates CP & MP

Checkpoint (T-20min)
¢ Range 125m
* NFT Safety monitoring begins

burns \
.q‘-
/
C—

5m Crossing (T-~50s)
¢ Final NFT Safety check End CP

(wave-off if warranted) Rehearsal
* System armed for TAG (~50-60m)

atchpoint (T-10min)
* Range 40m
* NFT Safety mon. continues

End MP Rehearsal
(~25m)
O

* \ T+1min: Post-TAG S/C Reconfig
~N Backaway (T+5s) (Sun/Array/Arm Config., Desat)

¢ AV =70cm/s

Sample Collection (T-0)

* Vertical Velocity = 10 +/- 2 cm/s

* Triggers (IMU, Pogo Microswitches)

* GN2 bottle fired, >60 g collected
Pogo spring, ~2-5s contact

Soft surface, ~5-20s contact




OSIRIS-REX
Asteroid Proximity Operations Timeline—TAG

Jan 2020 Apr Jul Oct Jan 2021 Apr

Prox Ops *

316 -7/6 9/6 -12/31 3/1-61
Recon Repeated TAG Attempts
9/30 - 5/31 7/6 - 9/6 9/14 -12/31
Mission Events *
| Site Down Select - TAG RR & OKDP-2 Window /\ TAG /\ Baseline Departure
5/4 - 517 8/25 3/3
/\ OKDP-2 /\ OKDP-3
5M 8/31

Rehearsals *

- CP Rehearsal /\ MP Rehearsal

3/30-5/3 6/16

/\ CP Rehearsal - MP Rehearsal

4114 6/1-6/28

TAG Activities +

- First TAG Attempt | | 3rd TAG Attempt

11/30 - 12/20

810 -9/6
- 2nd TAG Attempt
8/25 9/28 - 10/25
/\ TAG#2
10113 12/15

b e e o e

Sample Collection Scheduled for Aug. 25t




