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NASA KY EPSCoR R3 2022 Request for Information
NASA EPSCoR Rapid Response Research (R3) Opportunity

The NASA EPSCoR Program, in collaboration with NASA’s Mission Directorates, is soliciting proposals for the fiscal
year 2022 NASA Established Program to Stimulate Competitive Research (EPSCoR) Rapid Response Research (R3)
program. The purpose is to provide a streamlined method to address research issues important to NASA and to
enable EPSCoR researchers to work for one year with NASA to solve research issues impacting the Agency’s
programs and missions.

The R3 program will allow researchers to work with NASA within a 1-year period to address tasks listed in the
solicitation. The proposals will be small (2-5 pages) and are submitted at the discretion of Kentucky’s NASA EPSCoR
Director. No cost-share is required. Twenty proposals are expected to be selected by NASA from the 26 EPSCoR
states.

Please submit a 1 pg response by February 28, 2022 using the guidelines below if your research group has strong
alignment with a listed research topic or appendix. The NASA Kentucky EPSCoR program will review the responses
and may contact responding research teams to discuss developing a proposal to this opportunity. EPSCoR states
are limited to one proposal per appendix, including renewal proposals, which are given priority by NASA KY for
submission. Proposals will be due to NASA by March 15, 2022.

Carefully review the R3 topic descriptions as listed on the NASA KY website. A summary table is included below.
Multiple responses may be submitted by a single investigator.

Eligibility:
1) All institutions of higher education within Kentucky
2) No citizenship restriction

Response guidelines — Each response should address only one topic or appendix in no more than 1 pg:

1) Goal and specific objectives of the envisioned experiment
2) Description of existing or proposed NASA collaborations
3) Description of personnel and partners

Please provide responses no later than Monday, February 28, 2022 to:
nasa@uky.edu

Contact NASA KY at 859-323-4542 with questions about this opportunity
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NASA EPSCoR R3 APPENDICES 2022

Task ID Appendix Page
Appendix A: NASA SMD Biological and Physical Sciences (BPS)
A.1.1 |Quantum Science 20
A.1.2 |Soft Matter-Based Metamaterials 21
A.1.3 |Oscillating Heat Pipes (OHP) 22
A.1.4 |High Pressure Transcritical Combustion (HPTC) 23
A.1.5 |Extraction and Utilization of Materials from Regolith 24
A.1.6 |Effects of Chronic or Fractionated lonizing Radiation Exposure on Plant and Microbial interactions or Multigenerational 26
Growth of Invertebrates
Appendix B: Ames Research Center
B.1.1 |Thermal Conductivity Heat Transfer of Porous TPS Materials 29
B.1.2 |Measurements for Characterizing In-Depth Spectral Radiative Properties of TPS Materials 29
B.1.3 |NuSil Coated PICA Material Response in CO2 Environments 29
B.1.4 |Deposition of Ablation/Pyrolysis Products on Optical Windows 30
B.1.5 |Predictive Modeling of Plasma Physics Relevant to High Enthalpy Facilities 30
Appendix C: Office of the NASA Chief Medical Officer (OCHMO) and Human Research Program/Space Radiation
C.1.1 [Functional aids and testing paradigms to measure activity for use by parastronauts during spaceflight. 31
C.1.1 |Evaluation space capsule and spacesuit activity in stable and fit lower or upper extremity amputees and compare their 31
responses to non-amputee fit individuals
C.1.2 |Pilot studies to examine the effects of whole-body irradiation on minipigs. 31
C.1.2 |Development of tissue chip models to accelerate space radiation research. 31
Appendix D: Aeronautics Research Mission Directorate (ARMD)
D.1.1 |Safety of Electro-mechanical Powertrains for Electrified Vertical Takeoff and Landing (eVTOL) Vehicles 34
D.1.2 [Impact Testing to Support the Development of an Artificial Bird Material for Aircraft Certification 35
D.1.3 [Development of Characterization Techniques to Determine Key Composite Material Properties for the LS-DYNA MAT213 38
Model
Appendix E: Marshall Space Flight Center (MSFC)
E.1.1 |Additive Manufacturing of Nuclear Fuels (ceramics) 41
Appendix F: NASA SMD Computational and Information Sciences and Technology Office (CISTO)
F.1.1 |Computational and Technological Advances for Scientific Discovery via Al/ML Modeling and Development implementing 43
an open science approach.
F.1.2 |Supporting Heliophysics Citizen Science Goals through Data Partnerships 45
G.1.1 |Appendix G: SMD Astrophysics 47
Appendix H: NASA SMD Planetary Science Division
H.1.2 [High-Temperature Subsystems and Components for Long-Duration (months) Surface Operations: 48
H.1.3 [Aerial Platforms for Missions to Measure Atmospheric Chemical and Physical Properties: 48
Appendix I: Commercial Space Capabilities (CSC) Research
In-Space Welding 51
1.1.2 |In-Space Fabrication 51
1.1.2 |Materials and Processes Improvements for Propulsion State of Art (SoA) 51
[.1.2 |Small Reentry Systems 52
Appendix J: NASA SMD Earth Science Division (ESD)
J.1.1 [Improve understanding of carbon fluxes across the land-ocean interface. 54
Appendix K: Office of Safety & Mission Assurance
K.1.1 |Microbial and Human Health Monitoring 56
K.1.1 |Natural Transport of Contamination on Mars 57




