SWEEPS: A NEW SPACE WEATHERING CHAMBER
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SWEEPS, or the Space Weathering Environment for e s s Sl e i ;
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environment system designed to mimic multiple w, LT s ~ .« " Brines could be .f|a'5.'h/frozen onto a sample
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but not limited to:

* cometary environments

* icy satellites and ocean worlds kb s | ey | :

 airless bodies or exospheres such as asteroids, the Yo S S, e S
Moon, and Mercury. i e s b | & RAER Gl TS

The design for the system is based around a custom-built Comets -- . "~ .0 ..¢ .’ PR s e

cryostat with an extended sample holder that can host e - :Mixtures of ices; silicates, and graphite nanpparticles

condensed gases, liquids, powders, and solids at . ReprodUCe 'KOSI simulations more "'r(')b"us-tly [1] 7K

temperatures ranging from ~10!< to ~1000K. The . Hyper-volatiles could be incorporated and studied

simulated environment system is composed of two . , ~ R R A L R e b

chambers: A sample preparation chamber and a e e

measurement chamber. _

Sample Preparation Chamber Asteroids

* Load-lock sample bay: independently exposed to  Production and destruction of amino acids
vacuum/air/gases and other compounds

Measurement Chamber e Radiation

e Bidirectional diffuse reflectance (0.4-25 um)

* Directly compare results to remote observations of
incidence angle (i) = 0° and emission angle (e) = 30°
Quadrupole mass spectrometer, electron source, UV
source, etc.
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e Thermal alteration
* Aqueous alteration
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Figure 1: Initial SWEEPS build with main components labeled. 1: Measurement chamber. 2: Sample Preparation Chamber. 3: Custom Cryostat. 4: Linear actuator.

Moon R D | Future Work
. Space weathering simulations combining high fidelity regolith e This chamber is currently being built by the

simulants with volatiles to mimic south polar conditions Bennett Lab at the University of Central
Mercury etk Florida. Very shortly, we plan to complete the
e Carbon theorized to cause observed bu.lld and begin |n|t|a.I test-mg of the chamber
, L T e e R g STNGU e using a range of particle size fractions of well-
darkening on surface |2] § L A AENE oSN T i Wl characterized San Carlos olivine. Reflectance
* Enstatites, other analogues mixed with Rl - AP Y B . W measurements in the TIR region of the
carbon could provide insight into space - S W oy & i Bl clectromagnetic spectrum will be made under
weathering processes | Vo Sraees ambient conditions and compared to known

Trans-Neptunian/Kuiper Belt Objects spectra to ensure that the chamber is

* Rock, amorphous carbon, and volatile ices coated with functioning as we expect. Further testing wil
: occur with VNIR measurements of Exolith
organic compounds [3]

- ] o , Lab’s lunar highlands and lunar mare
Silicate analogues could be mixed with ices and tholins simulants (LHS-1 and LMS-1, respectively) [4].
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