SAND2023-01573C

The upcoming re-entry of the OSIRIS-REx Return Capsule: Plans for a
coordinated seismo-acoustic observational campaign

Iﬁg?iglr?al E. A. Silber?, S. Albert!, E. M. Berg?, D. C. Bowman?, F. K. Dannemann Dugick? Abstract #: 1229
| aboratories 1Sandia National Labs, Albuquerque, NM, USA (esilbe@sandia.gov)

3. OSIRIS-REX

The OSIRIS-REX asteroid sample return mission was launched in 2016 and it will return to Earth on
24 September 2023 [5]. In design and re-entry, the OSIRIS-REx SRC is nearly identical to that of
the Stardust SRC (Fig. 2). Landing will take place in the morning hours local time over the region
enclosed by an 80km x 20km ellipse at the Utah Test and Training Range (UTTR), Utah, USA [3].

= The SRC will arrive on a SW-NE trajectory (Fig. 3). The atmospheric interface will occur over
Monterey, CA at 125 km altitude. The SRC will become luminous over Luning, NV, reaching the
point of maximum heating at ~61 km altitude SW from Eureka, NV.

= The re-entry will consist of several flight phases, including the hypersonic, supersonic, main
parachute, and landing phases, lasting ~14 minutes (Fig. 4).

1. Introduction

= Meteoroids and asteroids (>1 m in diameter) are of broad scientific interest, g ST I ]
from planetary sciences to hypersonic physics. Upon entering dense regions guSCei(GCll s =il
of the Earth’s atmosphere at hypervelocity, these objects undergo complex BlEEA
processes (e.g., sputtering, heating, ablation), resulting in a visual [EE..

phenomenon called a meteor [1,2] (Fig. 1).

= |n the transitional and continuum flow, sufficiently large and fast meteoroids generate shockwaves,

which decay to very low frequency acoustic waves (below human hearing), or infrasound.
Depending on atmospheric conditions and acoustic propagation paths, infrasound may reach the
ground where it could be detected by very sensitive microphones [1,2].

= Impacts into the Earth’'s atmosphere, especially by asteroids in a meter-size range, are sporadic

and unannounced, making it impractical to plan a dedicated multi-instrument observation campaign 42 s IG.rqund track
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studied (Table 1). These were
the Sample Return Capsules
(SRCs) that brought physical
samples of extraterrestrial
material back to Earth (Fig.

*at ~135 km altitude; 'ReVelle, et al., 2005; 2ReVelle & Edw ards, 2007; 3Yamamoto et al., 2011:

4Sansom et al., 2022; SLauretta et al., 2017

= Arriving from interplanetary space at
hypervelocity, SRCs are considered artificial
meteors [e.g., 4], and as such provide

» The OSIRIS-REX re-entry presents an exceptional opportunity to observe a well-defined artificial
meteor, to perform detailed studies of hypersonic entry and event characterization, to test sensors,

and validate and improve models.

= Sandia National Laboratories (SNL) will lead a seismo-acoustic observational campaign with the

unprecedented and unique opportunities to
perform  detailed studies of meteor
phenomena, test and calibrate sensors, and
validate and improve models.

= The next opportunity will present itself on
24 September 2023 with the re-entry of
OSIRIS-REx SRC that will bring samples of

Figure 2: A render of the Stardust SRC re-entry
(Image credit: NASA).
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the carbonaceous near-Earth asteroid
Bennu [5]. ’

aim to capture infrasound and seismic signals generated by the OSIRIS-REx SRC during the re-
entry. The instruments will include infrasound and seismic sensors strategically positioned in the
immediate and extended region around the projected re-entry trajectory to maximize the scientific
output. Data collected during this observational campaign will be made freely available to the broad
scientific community following publication.
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