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Overview : Space Materials Analysis. Research Test (SMART)

A major upgrade to the Utah State
University Space Environment
Effects Materials Test Facility is
proposed. Ensuing research focuses
on scientific models and wide-
ranging applications related to the

evolution of complex materials (including layered and
nanostructured materials and composites) due to exposure to An automated data acquisition system
extreme plasma environments, electric fields, temperatures, periodically records real-time environmental
and vacuum. Two new synergistic vacuum test chambers will conditions—and in situ monitoring of key
be developed, through the addition of novel instrumentation | YSU SMART Chamber satellite/component/sample performance
to existing systems. This will greatly enhance and extend our (a) Front view of chamber exterior showing full pumping well assembly. (b) Left isometric view of upper chamber. (c) metrics and characterization of material
capabilities and ranges to investigate extreme environmental Cutaway view of upper chamber showing the various sample stage and detector components. The sample position is at the properties and calibration standards—during
effects on materials and components and to determine long- Intersection of the vertical chamber axis and the horizontal axis through the 8" flanges the sample exposure cycle [5].

The SST chamber [2] is a high vacuum
system particularly well suited for cost-
effective tests of multiple small scale
materials samples over prolonged exposure
to simulate critical environmental
components. Exposure is uniform to within
<5% at intensities for >5X accelerated testing.

The SMART chamber probes electron emission, charging, and charge-transport properties of samples under extremes in
electron-, ion-, and VUV/UV/Vis/NIR radiation-fluxes and cryogenic to high temperatures. Notable enhancements include:
(1) multiple simultaneous electron and photon fluxes over extended energy ranges to test synergistic effects; (i)
enhanced capabilities for high-precision and high-accuracy electron-, ion- and photon-induced electron yield, emission
and transport properties of conducting through extreme insulating materials; (iii) extended wavelength ranges,
sensitivity, and imaging speed of absolute VUV/UV/Vis/NIR radiation detection for discharge and luminescence studies;
(iv) extended range, sensitivity, and acquisition speed of surface voltage measurements; (v) VUV radiation for photoyield
testing and radiation damage.
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o Effects of radiation on conductivity and permittivity of space spectral range, and frequency.
polymers for NASA Europa Mission. NASA Jet Propulsion Lab USU SMART Chamber Components Elexible Sample Mounting

funding pending.

 Electron transport studies of spacecraft antenna coating
materials. Aerospace company funding pending.
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« Electron Emission Studies of Orion Backshell Materials.
NASA and Lockheed Martin funded.

« COTS microcontrollers radiation hardening tests for CubeSat
missions. USU Physics Funded. SparkFun funding pending.

B radiation TID effects on electronic components. Aerospace
company funding pending.

« Comparison of germination rates of radish seeds flown on
Russian BION-M1 mission to simulated radiation and
vibrations. Funded through DoEd USUStars Gear Up Program
and Tsukuba University Japan Student Space Collaboration
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