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LETTER FROM THE EXECUTIVE DIRECTOR 

As the Center of Excellence for Commercial Space Transportation (COE CST) 
moves into its 9th year of operation, our research portfolio continues to expand 
and mature across the 10 core member university consortium along with some 
two dozen affiliates, associates, subcontractors, and other interested parties 
actively participating in the pursuits. The accomplishments and advances 
described in this 8th Annual Executive Summary report serve to illustrate the 
variety of multidisciplinary topics being addressed by the COE CST.  

2018 produced a number of significant spaceflight milestones, with over 100 
orbital launches occurring globally during the year. SpaceX continues to not only 
routinely launch rockets at a record cadence, but to progressively perfect 

returning the boosters intact as well.  Especially notable was the first launch of the Falcon Heavy in 
February with its rather unique payload of ‘Starman’ in a Tesla Roadster, which is now traveling on a 
heliocentric orbit slightly beyond that of Mars.  Meanwhile, NASA’s OSIRIS-REx spacecraft is orbiting the 
Bennu asteroid, with a planned sample return in 2023.  And NASA’s InSIght lander successfully touched 
down on Mars, where it is sending back key scientific data pertaining to the interior structure and 
composition of the Red Planet. On that same mission, NASA also sent the first CubeSats into deep 
space, with the twin satellites called Mars Cube One, or MarCO, trailing InSight to serve as data relays 
during the Lander’s entry and descent.  Closer to home, Virgin Galactic's VSS Unity took two veteran 
pilots from the Mojave Air & Space Port up beyond the 50-mile mark defined by the US government as 
the edge of space, further advancing the onset of commercial space tourism.  Blue Origin also 
successfully carried a suite of commercial payloads on a suborbital trajectory to an altitude of over 100 
km, the internationally recognized border of space, aboard the New Shepard, including the test dummy 
‘Mannequin Skywalker’ which conducted astronaut telemetry and science studies. 

Providing a reminder that spaceflight does not come without risk, however, the Soyuz rocket intended to 
send the Expedition 57 crew to ISS in October failed to reach orbit when a booster anomaly occurred 
during ascent, but the abort system did its job to safely put the crew on a ballistic entry profile back to 
Earth. Less than two months later, Soyuz returned to flight, delivering the Expedition 58 crew to ISS as 
planned. While hazards cannot be designed out, risk mitigation strategies can be implemented to reduce 
the potential for catastrophic failures, which is a focus of our COE CST research. Along those lines, 
NASA and the US Air Force are conducting tests of astronaut survival systems for the Orion module, 
which will carry humans to the moon or Mars in the coming years.  And finally, NASA’s Commercial Crew 
Program has test flights of Boeing’s CST-100 Starliner and SpaceX’s Crew Dragon on the calendar for 
2019, with astronauts being assigned for these missions this past August.  

An exciting year in spaceflight indeed, with the collective successes drawing on contributions from 
government, industry and academia to meet the shared goals of deep space exploration, ISS crew 
transport, and space tourism.  It is a privilege to participate in these endeavors through the COE CST in 
support of the FAA Office of Commercial Space Transportation, along with our government and industry 
partners. We look forward to continuing to help blaze the trail to space for all of humanity. 

David Klaus, PhD 
Professor, Aerospace Engineering Sciences 
Executive Director, COE CST 
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PREFACE 

The Federal Aviation Administration (FAA) Office of Commercial Space Transportation (AST) is pleased 
to release this FAA Center of Excellence for Commercial Space Transportation (COE CST) Year Eight 
Annual Report Executive Summary. 

The COE CST is now a collection of ten incredible universities, supplemented by affiliate and associate 
members, and complemented by numerous private organizations and research institutions. Of course, 
within each of these entities are the people that make the COE CST what it is; the principal investigators, 
the students, the financial officers, the contractors, the business women (and men), the executives, the 
administrators, and the government researchers. It is the collective effort of these individuals that makes 
the research possible, provides matching cash and in-kind contributions, posts the extensive technical 
and financial data for government-required reports, and fundamentally makes the overall system function 
efficiently through their individual actions. 

The first years of operation (2010-2015) were focused on building the various types of relationships (e.g., 
research, administrative, financial, personal, etc.) between the many individuals at each of the original 
nine universities and government offices. Although the budget of the center may be relatively small, the 
complexity of the relationship network makes the smooth operation of this center a challenge. Despite this 
complexity, the COE CST has successfully emerged as a fully functional, cohesive unit. Year six began 
the second half of the ten-year program (2016-2020). During this phase of the organization, the COE CST 
placed a major emphasis on raising its profile with industry members, to better understand the needs of 
the evolving commercial space marketplace, and to be better understood by the major marketplace 
actors. 

The success of the COE CST would not have been possible, however, without the leadership of certain 
important individuals. Specifically, Dr. George Nield, Associate Administrator of FAA AST (until his 
retirement in March 2018), and Dr. Patricia Watts, National Program Director of the FAA COEs, are two 
individuals without whose support the COE CST could not function today. The COE CST recognizes them 
as driving forces for any success the COE CST has attained.  

All the COE CST individuals, representing the dozens of participating organizations and institutions, 
cannot be given enough words of thanks or acts of appreciation in recognition for their contributions of 
time, effort, and treasure. 

For more information about the content of this report, please visit the COE CST web site at  
www.coe-cst.org. Please address any questions or corrections to Dr. Ken Davidian, 202-267-7214, 
ken.davidian@faa.gov.  

- December 31, 2018 

INTRODUCTION 

This executive summary accompanies a more detailed annual report of the FAA COE CST. The annual 
report volume will be available on the COE CST web site, www.coe-cst.org. The full report provides a 
description of the FAA COE CST including its research, structure, member universities, funding, and 
research tasks, a comprehensive set of presentation charts of each research task, and a comprehensive 
set of notes and links to recordings from all FAA COE CST teleconferences and face-to-face meetings. 

The Executive Summary begins with overviews of the FAA Office of Commercial Space Transportation 
(the sponsoring organization), the FAA COE Program and the COE CST. The COE CST became 
operational on August 18, 2010, with nine members. It has subsequently added an additional core 
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university, as well as numerous Affiliate and Associate organizations, representing both academia and 
industry. 

Brief introductions and general descriptions are provided for each of the COE CST Member Universities, 
the Affiliate Members, and the FAA Technical Monitors for the COE CST research tasks. 

Next, this document describes the overall scope of COE CST research areas, and lists each of the 
research tasks initiated, conducted and concluded by the COE CST during the eighth year of operation. 
Finally, the report provides summary information about each task in the form of quad charts. 

The Executive Summary concludes with a listing of the COE CST students, the partnering institutions 
from industry, the research organizations, and the technical publications delivered during the year. 

OVERVIEWS 

FAA OFFICE OF COMMERCIAL SPACE TRANSPORTATION 

Despite its relatively small size, the FAA Office of Commercial Space Transportation (AST) has an 
important set of responsibilities as described in their mission and defined in the Code of Federal 
Regulations, Title 51 US Code Subtitle V, Ch. 509. The two main goals of AST are: 

 Regulate the commercial space transportation industry, only to the extent necessary, to ensure 
compliance with international obligations of the United States and to protect the public health and 
safety, safety of property, and national security and foreign policy interest of the United States. 

 Encourage, facilitate, and promote commercial space launches and re-entries by the private sector. 

FAA CENTER OF EXCELLENCE PROGRAM 

The FAA Air Transportation Centers of Excellence (COE) program was established by the Omnibus 
Budget Reconciliation Act of 1990, PL 101-508, Title IX, Aviation Safety and Capacity Expansion Act. The 
text of this legislation is provided on the inside back cover of this report. 

COEs are intended to be multi-year, multi-disciplinary partnerships of academia, industry, and 
government to combine world-class resources that will address current and future challenges for the 
aviation and aerospace communities, including commercial space transportation. The main goals of every 
COE include research, training & education, and technology transfer & outreach.  

The absolute uniqueness of the program partnerships is the mandatory one-to-one matching requirement 
for every federal dollar granted to a COE university to establish, operate and conduct research. The 
matching requirement can be satisfied through direct or in-kind contributions from any non-federal funding 
source, including industry, universities, or state and local government organizations. COE efforts which 
are jointly supported provide the U.S. citizens a return on their tax dollars. To date, the COE members 
have generated more than $312M in matching contributions to offset the research costs incurred by the 
government organizations. 

In addition to the COE CST, there are currently five more active FAA COEs, including: 

 The Center of Excellence for Technical Training and Human Performance (TTHP) (on the web 
at coetthp.org), was established in 2016. The core focus of the COE for TTHP includes curriculum 
architecture, content management and delivery, simulation and part task training, human factors, 
analytics, safety, and program management. Core members include Auburn University, Drexel 
University, Embry-Riddle Aeronautical University (technical co-lead), Inter American University, 
Oklahoma State University, Purdue University, Tennessee State University, the Ohio State 
University, the University of Akron, the University of Oklahoma (technical co-lead), Tulsa Community 
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College, University of Nebraska-Omaha, University North Dakota, University of Wisconsin – 
Madison, Western Michigan University, and Wichita State University (administrative lead). 

 The Center of Excellence for Unmanned Aircraft Systems (UAS), aka the “Alliance for System 
Safety of UAS through Research Excellence” (ASSURE, on the web at www.assureuas.org), was 
established in 2015. The core focus of the COE UAS includes air traffic integration, airworthiness, 
control and communication, detect and avoid, human factors, and low altitude operations safety. 
Core members include Mississippi State University (Lead), Drexel University, Embry-Riddle 
Aeronautical University, Kansas State University, Montana State University, New Mexico State 
University, North Carolina State University, Oregon State University, University of Alabama – 
Huntsville, University of Alaska – Fairbanks, University of California Davis, University of Kansas, 
University of North Dakota, The Ohio State University, Wichita State University, and Auburn 
University. 

 The Center of Excellence for Alternative Jet Fuels and Environment (AJFE), also known as the 
“Aviation Sustainability Center, (ASCENT, on the web at ascent.aero), was established in 2013. The 
core focus areas of ASCENT include alternative jet fuels: feedstock development, processing and 
conversion, regional supply and refining infrastructure, environmental benefits analysis, aircraft 
component deterioration and wear, fuel performance testing, environment: aircraft noise and 
impacts, aviation emissions and impacts, aircraft technology assessment, environmentally and 
energy efficient gate-to-gate aircraft operations, and aviation modeling and analysis. Core members 
include Washington State University (Lead), Massachusetts Institute of Technology (Co-lead), 
Boston University, Georgia Institute of Technology, Missouri University of Science & Technology, 
Oregon State University, Pennsylvania State University, Purdue University, Stanford University, 
University of Dayton, University of Hawaii, University of Illinois – Champagne Urbana, University of 
North Carolina – Chapel Hill, University of Pennsylvania, University of Tennessee, and the University 
of Washington. 

 The Center of Excellence for General Aviation, aka the “Partnership to Enhance General Aviation 
Safety, Accessibility and Sustainability” (PEGASAS, on the web at www.pegasas.aero), and 
established in 2012. Major areas of focus include the enhancement of general aviation safety, 
accessibility, and sustainability by partnering the FAA with a national network of world-class 
researchers, educators, and industry leaders. Core members include Purdue University (lead), 
Florida Institute of Technology, Georgia Institute of Technology, Iowa State University, the Ohio 
State University, and Texas A&M University. 

 The Joint Center for Advanced Materials, (JAMS), in operation since 2003, works closely with 
industry and government agencies on safety and certification initiatives that are related to existing 
and near- and long-term applications of composites and other advanced materials and 
manufacturing processes to aircraft applications, including large transport commercial aircraft, 
general aviation and unmanned aircraft system products. The overall goal is to ensure safe and 
reliable use of these materials in aircraft applications. Lead universities are Wichita State University 
and the University of Washington supported by University of Utah, Oregon State University, Florida 
International University, and University of California, San Diego. 

Other COEs established by the FAA, who have completed their ten-year agreements and phased out of 
operation, include:  

 The Joint Center for Computational Modeling of Aircraft Structures, 1992 to 1996. 
 The Center of Excellence for Airport Technology (CEAT), established 1995. 
 The National COE for Aviation Operations Research (NEXTOR), operated from 1996 to 2008.  
 The Airworthy Assurance COE (AACE) operated from 1997 to 2007. 
 The COE for General Aviation Research (CGAR), in operation from 2001 to 2013. 
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 The Partnership for Aircraft Noise & Aviation Emissions Mitigation Research (PARTNER), in 
operation from 2003 to 2014. 

 The Airliner Cabin Environment and Intermodal Research (ACERite) Center, in operation from 2004 
to 2014. 

FAA CENTER OF EXCELLENCE FOR COMMERCIAL SPACE TRANSPORTATION 

Below is a quick look at the major highlights and special mentions of COE CST year eight. The basic 
metrics of COE CST performance has also been updated to reflect the most recent events and activities. 

COE CST YEAR 8 HIGHLIGHTS  

The following are the major milestones for the FAA COE CST during its eighth year: 

 The Eighth Annual Administrative Meeting (AAM8) was held in Washington, DC, on February 5, 
2018. During this meeting, many administrative topics were discussed. Most notably, Dr. Jim 
Vanderploeg (from the University of Texas Medical Branch at Galveston) stepped down as the COE 
CST Executive Director, and a vote was taken that replaced him with Dr. Dave Klaus (from the 
University of Colorado Boulder). 

 New Space (the official journal of the COE CST) completed its sixth 
year, featuring a wide range of topics pertaining to non-governmental 
aspects of space activities. New Space volume 6, issue 1 consisted 
entirely of COE CST research publications (cover shown in figure 
right). 

 Research Area Workshops – A new initiative for 2018 was the 
execution of separate workshops that focused on each of the four 
research areas. During the 2018 calendar year, these meetings were 
conducted for research area 1 (Space Traffic Management & 
Spaceport Operations), 2 (Space Transportation Vehicles 
Technologies), and 3 (Human Spaceflight). Despite extensive 
planning, the workshop for research area 4 will be held during the 
2019 calendar year due to unavoidable scheduling conflicts. 

COE CST YEAR 8 METRICS 

Every year, COE CST performance is tracked through the measurement of basic metrics, including the 
number of active research tasks (a function of the level of funding available from the FAA AST), the 
number of principal investigators (an indicator of COE CST’s research diversity), the number of students 
(an indicator of COE CST’s impact), the number of publications (an indicator of the degree of COE CST 
knowledge creation). The number of unfunded tasks, research partners, industry partners, affiliate 
members, and associate members, are all a function of how well member universities are partnering with 
non-member research organizations. Finally, the amount of funding is provided for each fiscal year. 

In year 8 of COE CST operation, 22 principal investigators (PIs) and 38 students conducted 27 research 
tasks, resulting in 34 technical publications (and patents not reported in previous COE CST Executive 
Summaries). This Executive Summary presents summary charts (aka “quad charts”) for each research 
task, and then provides a complete list of students and the publications resulting from this work. 

Due to changes in the funding concurrence processes, no awards of research funding appropriated in 
fiscal year 2018 (FY18) were made. The table below, therefore, shows only the total funding through  
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FY17. Two rows of information included in previous years, Research Partners and Industry Partners, 
were omitted this year, due to an increasingly uncertainty of how to categorize specific organizations in 
one category or the other. Over these first eight fiscal years, the average annual administrative costs 
were just under 15% of the total budget. On the basis of six operating years (since year 2 is a 
combination of two fiscal years), the average is under 18%. The observed uneven distribution of 
administrative costs over the course of eight years stems from the timing of actual payments (e.g., paying 
for three bi-annual meetings from a single fiscal year’s budget, instead of two). 

All information presented in this report is accurate as of the date of publication (February, 2019). Any 
corrections identified after this date will be included in the comprehensive COE CST Annual Report and 
on the COE CST web site. 

FAA AST TECHNICAL MONITORS  

FAA AST Technical Monitors (TMs) are the links between FAA’s research requirements and the work 
being performed by COE CST member universities. Below is a listing of the FAA COE CST TMs who 
contributed to the research efforts of the COE CST in year 8: 

 Dr. Ken Davidian, Program Manager1 
 Mr. Nickolas Demidovich1 
 Mr. Steph Earle1 
 Mr. Henry Lampazzi2 

 Ms. Karen Shelton-Mur1 
 Mr. John Sloan3 
 Mr. Gunther Smiley4 
 Dr. Paul Wilde1 

COE CST MEMBER ORGANIZATIONS 

The COE CST member organizations include three categories of organizations: member universities, 
affiliate member organizations, and associate member organizations. Member universities in 2018 include 
the Baylor College of Medicine (BCM), Florida Institute of Technology (FIT, or Florida Tech), Florida State 
University (FSU), New Mexico Institute of Mining and Technology (NMT, or New Mexico Tech), New 
Mexico State University (NMSU), Stanford University (SU), University of Central Florida (UCF), University 
of Colorado at Boulder (CU), University of Florida (UF), and the University of Texas Medical Branch at 
Galveston (UTMB). 

                                                            
1 FAA AST Office of Advanced Programs and Innovation 
2 FAA AST Licensing & Evaluation Division 
3 FAA AST Office of Strategic Operations 
4 FAA AST Space Transportation Development Division 

 
COE CST Metrics 

Year 1 
(FY10) 

Year 2 
(FY11-12) 

Year 3 
(FY13) 

Year 4 
(FY14) 

Year 5 
(FY15) 

Year 6 
(FY16) 

Year 7 
(FY17) 

Year 8 
(FY18) 

Active Tasks 34 24 28 28 36 22 14 27 
Unfunded Tasks 34 22 22 11 6 5 2 5 
Principal Investigators 27 28 29 25 31 22 21 22 
Students 31 37 55 47 61 28 23 38 
Publications 0 38 28 22 29 19 36 34 
Affiliate Members 0 1 6 6 6 6 8 10 
Associate Members - - - 3 6 3 3 8 
Funding Profile $2M $2.4M $1.1M $1.1M $1M $1M $1.4M NA 
Administrative 
Overhead 13.6% 20.0% 9.9% 27.0% 19.7% 16.4% 15.1% NA 
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MEMBER UNIVERSITIES 

The COE CST member universities provide a comprehensive distribution of geographical coverage 
representing the entire Commercial Space Transportation industry, including the top four civil space 
states (California, Colorado, Texas, and Florida) and New Mexico, the state leading the suborbital 
industry as well as having a significant level of military space activity. As a single entity, the COE CST 
member universities bring complementary strengths together for the benefit of the overall COE. FAA finds 
that each team member provides highly respected and accomplished experiences that directly address 
the research and study needs of the commercial space industry. Combined, the universities bring a large 
number of government, industry, and academic organizations into the COE CST network as research 
partners. 

THE BAYLOR COLLEGE OF MEDICINE (BCM) 

The Baylor College of Medicine (BCM) is home to the Center for Space Medicine 
(CSM). The CSM is the only academic department/center in space medicine at 
any university or medical school. Established in 2008, it has over 70 members and 
15 interdisciplinary faculty members. It offers a unique and popular four-year Space Medicine Track and 
awarded (with Neuroscience) its first Ph.D. in space medicine in 2015. BCM CSM was awarded a $246M 
NASA cooperative agreement in 2016 to lead a 12-year Translational Research Institute in collaboration 
with Caltech and MIT. BCM CSM is recognized as the leading academic space medicine research and 
education program in the world. Expansion plans for BCM CSM include a new Initiative called the 
Aerospace Medicine (ASM) program within the CSM. The CSM-ASM program will include membership in 
the FAA COE CST, new aerospace medicine clinical activities, enhanced educational activities, and 
expanded research programs. The result will be an unprecedented cutting-edge international center of 
excellence, combining research, education and clinical practice in aviation and space medicine. BCM 
CSM will be the go-to place in the world where space and medicine come together. 

FLORIDA INSTITUTE OF TECHNOLOGY (FLORIDA TECH) 

Florida Institute of Technology performs doctoral research and undergraduate and 
graduate education through its six academic colleges and schools with emphases on 
aviation, aeronautics, science, technology, engineering and mathematics. Research at 
Florida Tech focuses on mechanical and aerospace engineering, software and hardware 
resilient systems, biomedical engineering, space resource utilization, corrosion and space-
related engineering, cloud physics and space weather, space traffic management and launch operations, 
vehicle and payload analysis and design, thermal systems, propulsion, and commercial space industry 
viability. Florida Tech serves as the primary COE CST liaison to industry for research partnership, and 
affiliate membership to the government, the private sector as well as academia. Historically known as FIT, 
Florida Tech’s preeminent research centers and institutes include the Buzz Aldrin Space Institute, the 
FAA Center of Excellence for General Aviation Research (PEGASAS), the FAA Center of Excellence for 
Commercial Space Transportation (COE CST), the School of Human-Centered Design, Innovation & Arts, 
the Harris Institute for Assured Information, and more.  

FLORIDA STATE UNIVERSITY (FSU) 

 FSU brings a range expertise and unique infrastructure and unparalleled testing 
facilities in many areas relevant to the COE CST. These include but are not limited to: 
cryogenics, thermal management, vehicle aerodynamics and controls, sensors, 
actuators, system health monitoring and high-performance simulations including multi-
physics mechanics and flow surface interactions. We have substantial expertise in 
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simulating, experimentally and numerically, the Vehicle Launch Environment and the associated 
challenges in aeroacoustics and aero-structures. 

NEW MEXICO INSTITUTE OF MINING AND TECHNOLOGY (NMT) 

NMT is a science, math and engineering university that has more than a 
dozen research divisions that work with private industry, government 
agencies and other universities. The research divisions include the Petroleum Research and Recovery 
Center, the Institute for Complex Additive Systems Analysis, the Energetic Materials Research Testing 
Center, the world’s largest lending library of seismology equipment, the Magdalena Ridge Observatory, 
the National Center for Genome Resources, the National Cave and Karst Research Institute, and the 
Langmuir Laboratory for Atmospheric Research. 

NEW MEXICO STATE UNIVERSITY (NMSU) 

NMSU and its Physical Sciences Laboratory have led space and aerospace research in areas 
of suborbital investigations from the time of Robert Goddard and Werner von Braun to the 
current era of commercial sub-orbital space transportation with Spaceport America and its 
operators, Virgin Galactic. UP Aerospace, and EXOS Aerospace. New Mexico Space Grant 
Consortium, the 21st Century Aerospace Space Group and related aerospace research 
focuses on annual access to space for student and faculty experiments, unmanned aerial vehicles, and 
cube-satellite development. 

STANFORD UNIVERSITY (SU) 

SU brings a 50-year history of aerospace research excellence and a broad scope of 
expertise to the COE CST, including the optimization and autonomous operation of complex 
systems, strategic research planning, organizational integration and distributed administration 
experience. 

UNIVERSITY OF CENTRAL FLORIDA (UCF) 

UCF, as partners of Florida Center for Advanced Aero-Propulsion (FCAAP) and the 
Center for Advanced Turbines & Energy Research (CATER), offers its experience and 
expertise in thermal protection system, propulsion system components, cryogenic systems 
and materials, composites, sensors and actuators, and guidance and control. 

UNIVERSITY OF COLORADO AT BOULDER (CU BOULDER) 

CU offers the COE CST their experience in spacecraft life support systems and habitat design, 
spaceflight risk assessment, human factors engineering analysis, payload experiment 
integration, and expertise in space environment and orbital mechanics. 

UNIVERSITY OF FLORIDA (UF) 

UF has been performing aeronautical and aerospace research since 1941, with current 
emphasis in the Department of Mechanical and Aerospace Engineering on research in space 
systems, MEMS, computational sciences, structural dynamics, controls, gas dynamics, and 
propulsion. 

UNIVERSITY OF TEXAS MEDICAL BRANCH (UTMB) 

UTMB has a long history of medical support and human spaceflight physiological 
research with NASA. UTMB doctors have been involved in the commercial orbital 
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and suborbital spaceflight industry, supporting space flight participant visits to the ISS, and preparing 
passengers and crew for suborbital space flights. 

Two universities are currently working with COE CST member universities as “subcontractor 
researchers.” These universities are listed and described below. 

UNIVERSITY OF SOUTHERN CALIFORNIA (SUBCONTRACTED TO FLORIDA TECH) 

The University of Southern California, Lloyd Grief Center for Entrepreneurial Studies, within the 
Marshall School of Business, offers a wide range of courses in entrepreneurship designed for 
students who want to start or own a high-growth business, join an emerging business or 
participate in an entrepreneurial venture in a mature corporation (intrapreneurship). Students can develop 
an entrepreneurial mindset, gain confidence that they can be successful entrepreneurs, learn about the 
entrepreneurial process and enhance their conceptual and practical skills to pursue new business 
opportunities. Wide exposure is given to all types of entrepreneurs and industries. The highly experiential 
courses span the entrepreneurial process from opportunity discovery to venture initiation, growth and exit, 
and are designed to teach relevant frameworks and theory as well as to develop an entrepreneurial 
mindset and skills through hands-on application. The Greif Center also offers co-curricular programs such 
as venture competitions, speaker events and a new venture incubator, and it actively provides contact 
with and support for its alumni. More information can be found on the web at the following URL: 
www.marshall.usc.edu/departments/lloyd-greif-center-entrepreneurial-studies 

UNIVERSITY OF TEXAS AT AUSTIN (SUBCONTRACTED TO NMSU) 

The Cockrell School of Engineering at The University of Texas at Austin is a top-ranked 
epicenter of engineering education, and knowledge creation and distribution. Comprised of 
renowned educators, researchers and thought leaders, the Cockrell School addresses the 
grand challenges of the world, drives economic progress and improves quality of life. The 
Cockrell School educates future engineering leaders who think creatively, work collaboratively, and push 
technological boundaries; develops innovative solutions through groundbreaking research; and improves 
lives throughout the world by leveraging the school’s entrepreneurial ecosystem and partnerships with 
industry to translate research into practice. More information can be found on the web at the following 
URL: http://www.engr.utexas.edu/about 

Affiliate & Associate Members 

With a limited budget and ever-tightening budget pressures on all federal agencies, the COE CST 
sponsoring organization, FAA AST, cannot provide funding to all the research universities and 
organizations that deserve it. In recognition of all the meaningful work being done outside the COE CST 
membership, two different mechanisms were developed to encourage membership in the COE CST 
without incurring any additional budget obligations. The two different mechanisms that encourage a 
growing membership roster are called Affiliate and Associate membership. Each of these is described 
below. 

AFFILIATE MEMBER ORGANIZATIONS 

To become a COE CST Affiliate Member, an organization must (a) be conducting research that is self-
funded, or is funded by some organization other than FAA AST, that fits within the commercial space 
transportation road map framework (discussed below), and that can be openly disclosed at COE CST 
public meetings, such as the Annual Technical Meeting (ATM), (b) partner with one of the current COE 
CST member universities who will act as the Affiliate’s ‘host,’ and (c) voluntarily pay for all costs 



  COE CST YEAR 8 ANNUAL REPORT 

10    www.coe‐cst.org 
 

associated with attendance at the ATM. In exchange for these commitments, the COE CST will (a) 
welcome the organization as an Affiliate Member, (b) provide the Affiliate Member with “podium time” at 
the ATM, equal to that provided to any full COE CST member. The strategy of Affiliate Membership is to 
gain benefits derived from being part of the overall COE CST research network. As the network grows, so 
do the possible benefits that can be gained.  

To date, there have been a number of COE CST Affiliate Members. Some joined in the early years of 
COE CST operation, and have been inactive in recent years, some have been active since the program 
began, and some are just now “knocking on our door,” ready to become members in the near future. 
Below is a brief description of these Affiliate Member organizations. 

CARMINATI LAW PLLC (AFFILIATED WITH CU BOULDER) 

Carminati Law, PLLC, is a Denver-based law firm whose practice includes space law. Its head, Dr. Maria-
Vittoria Carminati, is head of the American Bar Association’s space law committee. She obtained her JD 
from the University of Houston, and her LLM in space, cyber, and telecommunications law from the 
University of Nebraska-Lincoln. More information can be found on the web at the following URL: 
legaltalknetwork.com/guests/dr-maria-vittoria-carminati 

EMBRY-RIDDLE AERONAUTICAL UNIVERSITY (AFFILIATED WITH NMSU) 

Embry–Riddle Aeronautical University (ERAU) is a private university offering associate through 
doctoral degrees in arts and sciences, aviation, business, engineering, computer programming, 
cyber security and security and intelligence. It is the largest, fully accredited university system specializing 
in aviation and aerospace, with main campuses in Daytona Beach, Florida and Prescott, Arizona. More 
information can be found on the web at the following URL: erau.edu 

MCGILL UNIVERSITY (AFFILIATED WITH FLORIDA TECH) 

McGill University’s Institute of Air and Space Law (IASL) is the world’s premier 
academic setting for teaching and research in the dual disciplines of international 
air law and space law. Having celebrated its 65th year of continuous existence in 2016, the Institute is 
now on course to consolidate and enhance its record of achievement in the five years leading to its 70th 
anniversary in 2021, the same year that McGill University itself will turn 200. More information can be 
found on the web at the following URL: www.mcgill.ca/iasl/ 

ETC NASTAR (AFFILIATED WITH UTMB) 

Environmental Tectonics Corporation’s (ETC) National Aerospace Training and 
Research (NASTAR) Center (est. 2007) is the premier commercial air and space 
training, research, and educational facility. It combines state-of-the-art flight 
simulation with physiology-based courseware to optimize human performance in extreme environments. 
ETC’s NASTAR Center is unique in that it serves as the only non-government (commercial use) facility for 
the application of acceleration and G force exposure in the world and specializes in replicating high-
performance flight environments and characteristics of aerial vehicles. This exclusive capability is ideal for 
safely modeling nominal and off-nominal (emergency) trajectories and evaluating human performance for 
military, commercial aviation, and spaceflight clients. The NASTAR Center actively collaborates with 
numerous agencies including NASA, FAA, JAA, etc. to promote safety in flight.. More information can be 
found on the web at the following URLs: www.etcusa.com and www.nastarcenter.com 
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IMMORTAL DATA (AFFILIATED WITH NEW MEXICO TECH) 

Immortal Data is targeting the aerospace field, where ruggedness, reliability and high data rates for bulk 
data are more important than fancy GUIs. They are designing the central nervous system of a ship or 
engines under test or in harsh, real world environments containing huge volumes of high rate data. 
Accomplishing this means that, for the most part, they do not sell software on its own; they sell it as a pre-
installed hardware/software appliance, preferably as part of a systems solution. More information can be 
found on the web at the following URL: www.immortaldata.net 

OHIO STATE UNIVERSITY (AFFILIATED WITH FLORIDA TECH) 

The Aerospace Engineering Program at Ohio State offers BS, MS, and PhD degrees in 
Aeronautical and Astronautical Engineering (AAE). The AAE program, which was 
originally founded in 1948, has gained national visibility in the aerospace engineering 
community. The program is designed to prepare students for successful careers in a 
variety of specialty areas associated with the application aeronautical and astronautical engineering. Ohio 
State is centrally located in relation to three major national aerospace powerhouses: NASA Glenn 
Research Center, the Air Force Research Laboratory, and GE Aviation. More information can be found on 
the web at the following URL: mae.osu.edu/aerospace 

BATTELLE CENTER FOR SCIENCE, ENGINEERING, AND PUBLIC POLICY (AFFILIATED 
WITH FLORIDA TECH) 

The Battelle Center was established at the John Glenn College of Public Affairs in 
2006 through the generosity of Battelle, the world’s largest non-profit research and 
development organization and long-time neighbor to The Ohio State University. 
Originally the Battelle Center focused on improving education in science, technology, engineering, and 
mathematics disciplines. In 2011, it pivoted toward the challenges of encouraging innovation and 
economic development. In 2016, the partnership between Battelle and the Glenn College was 
strengthened with the inclusion of Ohio State’s College of Engineering in the center. Today, these 
organizations and Ohio State’s Government Affairs Office provide advice and support to the center's 
director. Click here to read more about some of our activities. More information can be found on the web 
at the following URL: 

SOLSTAR (AFFILIATED WITH NMSU) 

Solstar’s vision is to become the space based internet service provider of choice (ISP) 
bringing the Internet of Things to every machine and person in Earth orbit and beyond. 
Solstar’s mission is to build/create the tools necessary to enable 24/7 secure, economical, convenient, 
two-way, internet-based communications with every “thing” in space, to be the ISP of choice in Earth Orbit 
and beyond.  Our tools and services include: Harnessing the power of the very best existing infrastructure 
to facilitate constant communication with space assets such as SmallSats, astronauts, LEO platforms, 
suborbital/orbital spacecraft, and eventually Lunar and Mars exploration; Revolutionizing the way people 
on Earth communicate and interact with their payloads in space; Professionalizing  the way the results of 
space research are communicated  and conducted from space to the ground and back again; Protecting 
valuable space assets through enhanced two-way communication opportunities for troubleshooting, 
diagnosing, and resolving issues; Providing reliable emergency backup communications for people and 
things in space; and Providing 24/7 customer service to payloaders/researchers previously not available 
to the market. 
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SOVARIS AEROSPACE (AFFILIATED WITH CU BOULDER) 

Sovaris Aerospace is among those leading the advancement of personalized medicine 
in human spaceflight, with a focus on suborbital, LEO, Lunar, and Mars.  As a clinical 
support organization, Sovaris applies the tools of complex molecular analytics to 
develop personalized countermeasures that are tailored to each individual entering an extreme 
environment.  Our team has refined these methods via deployment with military Special Forces, S.W.A.T., 
wilderness medicine, high altitude ascent, Olympic training environments, and others.  As a clinical 
research organization, the Sovaris team incorporates genomics, epigenomics, transcriptomics, 
proteomics, metabolomics, and microbiomics into the study of humans in space (e.g. NASA Twins Study) 
or space analog conditions, with a goal of developing novel countermeasures for future spaceflight.  More 
information can be found on the web at the following URL:  www.sovarisaerospace.com 

UNIVERSITY OF NORTH FLORIDA (AFFILIATED WITH NMSU) 

Established in 1972, the University of North Florida has grown significantly in size and 
prominence - particularly in recent years. Today, UNF has an annual economic impact of more 
than $1 billion and works closely with community leaders and officials to continue to enhance the 
significant role it plays in the region. The UNF campus, which includes a nature preserve, 
beautiful lakes and nature trails, is located between downtown Jacksonville and the Atlantic Ocean in a 
bustling section of Jacksonville. It includes award-winning buildings filled with state-of-the-art equipment 
that support innovation and excellence. The University is home to six colleges, and routinely ranks high 
for quality and value on national lists published by U.S. News & World Report, Forbes, the Princeton 
Review, Wall Street Journal and more. UNF holds the prestigious Carnegie Classification for Community 
Engagement recognizing our commitment to our community and beyond. More information can be found 
on the web at the following URL: www.unf.edu 

ASSOCIATE MEMBER ORGANIZATIONS 

Associate Members are much more loosely associated with the COE CST, but their contributions can be 
very significant. During the eighth year of operation, the COE CST was proud to have the 
following institutions as Affiliate Members. 

ASTM INTERNATIONAL  

Committed to serving global societal needs, ASTM International positively impacts public 
health and safety, consumer confidence, and overall quality of life. They integrate consensus 
standards, developed with our international membership of volunteer technical experts. Over 12,000 
ASTM standards operate globally. Defined and set by ASTM International, the standards improve the 
lives of millions every day. More information can be found on the web at the following URL: www.astm.org 

COMMERCIAL SPACEFLIGHT FEDERATION 

The Commercial Spaceflight Federation (CSF) is the leading voice for the commercial 
spaceflight industry. Founded in 2006, CSF and its 80+ members are laying the foundation for 
a sustainable space economy and democratizing access to space for scientists, students, 
civilians, and businesses. CSF members are responsible for the creation of thousands of high-
tech jobs driven by billions of dollars in investment. Through the promotion of technology 
innovation, CSF is guiding the expansion of Earth’s economic sphere, bolstering U.S. leadership in 
aerospace, and inspiring America’s next generation of engineers and explorers. The mission of the 
Commercial Spaceflight Federation (CSF) is to promote the development of commercial human 
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spaceflight, pursue ever-higher levels of safety, and share best practices and expertise throughout the 
industry. More information can be found on the web at the following URL: www.commercialspaceflight.org 

GERMAN AEROSPACE CENTER (DLR)  

The German Aerospace Center (DLR) is the national aeronautics and space research center of 
the Federal Republic of Germany. Its extensive research and development work in aeronautics, 
space, energy, transport, digitalization and security is integrated into national and international 
cooperative ventures. In addition to its own research, as Germany’s space agency, DLR has been given 
responsibility by the federal government for the planning and implementation of the German space 
program. DLR is also the umbrella organization for one of Germany’s largest project management 
agencies. DLR has approximately 8000 employees at 20 locations in Germany. DLR also has offices in 
Brussels, Paris, Tokyo and Washington D.C. More information can be found on the 
web at the following URL: www.dlr.de 

EXOS AEROSPACE SYSTEMS & TECHNOLOGIES 

EXOS Aerospace Systems & Technologies, Inc. has taken the skills from more than a decade of practical 
lessons learned, and millions of dollars’ worth of development and flight experience gained by their team, 
and moved into the commercial space race, ahead of the game. Over the past decade, the team at EXOS 
has led the way to some of the most impressive private, commercial, reusable rockets designs and 
concepts in the world today. They have developed, flown and retrieved for re-use, rockets that are 
reliable, reusable, better for the environment and easier on your budget. They have successfully 
designed, built and flown rocket engines used in manned flight. They have fulfilled multiple contracts with 
NASA. Through all of this, the EXOS team has developed and tested over a hundred rocket engines and 
dozens of flying vehicles. EXOS is a leading developer and operator of reusable space vehicles. More 
information can be found on the web at the following URL: exosaero.com 

MIT LINCOLN LABS 

MIT Lincoln Laboratory researches and develops a broad array of advanced 
technologies to meet critical national security needs. What sets them apart from many national R&D 
laboratories is their focus on building operational prototypes of the unique systems they design. MIT 
Lincoln Labs have stretched the capabilities of technology ever since the Laboratory's establishment in 
1951 as a federally funded R&D center managed by MIT for the Department of Defense. During the 
1950s development of the nation's first air defense system, their researchers pioneered the use of 
computers for data analysis and transformed the future of computing. Today, they continue to explore 
new applications of technology that can help keep our nation safe and aid in international humanitarian 
efforts. More information can be found on the web at the following URL: www.ll.mit.edu 

THE MITRE CORPORATION 

As a not-for-profit organization, MITRE works in the public interest across federal, state 
and local governments, as well as industry and academia. MITRE operates federally funded research and 
development centers, FFRDCs, unique organizations that assist the United States government with 
scientific research and analysis; development and acquisition; and systems engineering and integration. 
MITRE also has an independent research program that explores new and expanded uses of technologies 
to solve our sponsors' problems. More information can be found on the web at the following URL: 
www.mitre.org 
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NASA (HEADQUARTERS AND AMES RESEARCH CENTER) 

NASA Headquarters, in Washington, provides overall guidance and direction to the agency, 
under the leadership of the Administrator. Ten field centers and a variety of installations 
around the country conduct the day-to-day work in laboratories, on air fields, in wind 
tunnels, and in control rooms. To implement NASA’s Mission, NASA Headquarters is 
organized into five principal organizations called Mission Directorates: Aeronautics, Human 
Exploration and Operations, Science, Space Technology, and Mission Support. NASA 
Ames Research Center, one of ten NASA field enters, is located in the heart of California's Silicon Valley. 
For more than 75 years, Ames has led NASA in conducting world-class research and development in 
aeronautics, exploration technology and science aligned with the center's core capabilities. More 
information can be found on the web at the following URL: www.nasa.gov and www.nasa.gov/ames 

Below is a map of all the COE CST member universities, affiliate members, and associate members. 

2018 Map of COE CST University, Affiliate, and Associate Membership 

AWARDS AND RECOGNITION 

The FAA is delighted to highlight the accolades given to our researchers as they work on projects related 
to the commercial space transportation industry.  

2018 DARPA YOUNG FACULTY AWARD RECIPIENT: DR. SUBITH VASU5 

University of Central Florida Engineering Professor Subith Vasu was recently 
awarded a $1 million DARPA Young Faculty Award to help first responders 
and military personnel do their jobs while keeping them safe.  

The three-year Defense Advanced Research Projects Agency grant will allow 
Vasu to develop a device that may look like a cross between a Star Trek 
phaser and a radar gun used to clock baseballs, based on early sketches. But 
this device would be used to detect deadly toxins that pose a threat to national 
security.  

                                                            
5 Text quoted from UCF Today news, by Zenaida Gonzalez Kotala, dated Wednesday, June 27, 2018. 
Full text is available on the web at the following URL: https://today.ucf.edu/85621-2/ 
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The intelligent mobile sensor based on THz spectroscopy will be able to detect fentanyl and Carfentanil, 
which are opioids that are 50-10,000 times more potent than heroin. When dispersed in the air, the 
chemicals can kill, even if the exposure is minimal. The sensor would be able to detect similar toxins, 
sometimes released in fires or explosions, which pose threats to first responders. These toxins can also 
be used in chemical warfare. 

COE CST RESEARCH AREAS, GOALS, AND TASKS 

All research activity sponsored by the FAA Office of Commercial Space Transportation is directed by the 
following goal statement: “Operators are fully capable and responsible to safely perform all aspects of 
commercial space transportation.” To achieve this goal, COE CST activity is defined by a framework 
defining different academic areas for every research task. Generally speaking, the four research areas 
encompass four distinct research domains: operational activities, the physical and engineering sciences, 
the biological and medical sciences, and the social sciences. A Commercial Space Transportation 
Research Road Map, last updated in 2015, is available on the web at www.coe-cst.org, and was created 
to provide a detailed framework within each of these discipline areas. This section provides a brief 
introduction to the four research areas, identifies the goals associated with each, and then lists the tasks 
that were conducted in each research area during the eighth year of COE CST operation. 

UPDATED COE CST RESEARCH AREAS 

As mentioned above, the research conducted within FAA AST is broken into four major academic 
disciplines. Each discipline is identified by a distinct research theme: Aerospace Access & Operations 
(formerly referred to as “Space Traffic Management & Spaceport Operations,” and formerly designated by 
the color red), Aerospace Vehicles (formerly referred to as “Space Transportation Vehicles Technologies,” 
and colored blue), Human Operations & Spaceflight (formerly referred to as “Human Spaceflight,” and 
colored green), and Industry Innovation (formerly referred to as “Space Transportation Industry Viability,” 
and designated by the color orange). Each of these research areas is divided into programs, and these 
are further divided into projects, topics, and tasks. The number of tasks conducted in each program can 
vary from year to year, and research is not necessarily conducted in all programs every year. Some 
research programs may have some number of tasks every year, and other programs may have never had 
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a research task funded over the entire life of the COE CST. The priorities of FAA AST are evaluated 
every year to make the final funding decisions.  

Each research area has multiple goals, and these have been revisited during the past year. In FY17, 
research goals have been identified for each research area that correspond to each of the two AST 
mission goals (i.e., public safety, or industry promotion).  

COE CST RESEARCH GOALS  

The goals of the four commercial space transportation research areas are listed below in tabular form. 
The color scheme introduced above is adopted for the table of research goals, but with a subtle 
distinction: The darker shade of each color is associated with the public safety research goals, and the 
lighter shade of each color is associated with the promotional research goals. 

Research Goals Applicable to  
AST’s Public Safety Mission 

Research Goals Applicable to  
AST’s Industry Promotion Mission  

Research Area 1. Aerospace Access & Operations 

• Improved analytical and computational 
methods to evaluate safety of uninvolved 
public and property. 

• Situational awareness and understanding 
of risk posed by resident space objects. 

• Safe and equitable sharing of the NAS by air and 
space transportation operators, with minimal 
disruption caused by commercial space traffic 
(outbound and inbound). 

• Improved spaceport interoperability and 
development of necessary spaceport industry 
infrastructure resources. 

Research Area 2. Aerospace Vehicles 

• Improve vehicle safety and risk analyses 
and management, including knowledge of 
all safety-critical components and systems 
of the space vehicles and their operations. 

• Improve the manufacturability, assembly, and 
operational efficiencies of space transportation 
vehicles, systems, and subsystems. 

Research Area 3. Human Operations & Spaceflight 

• Identification and reduction of avoidable 
risks of human spaceflight. 

• Facilitate the continuous improvement of the 
operational safety of human-carrying vehicles 
(during both launch and reentry) and spaceports. 

Research Area 4. Industry Innovation 

• Develop improved criteria for evaluating 
public safety, such as performance based 
requirements for the protection of public 
property and critical assets. 

• Encourage the growth of evolving space industry 
sectors through relevant economic, legal, legislative, 
regulatory, and market analyses & modeling. 

• Support effective policy decision-making in the 
accomplishment of the dual regulatory and 
promotional missions of FAA AST.  

• Provide a better understanding of the relationship of 
governmental policy, innovation adoption, and 
industry growth. 
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COE CST YEAR 8 RESEARCH TASKS 

COE CST research tasks conducted in fiscal year 2018 in each of the four research areas are listed 
below and shown in the quad charts that follow. Most of the tasks were funded by the FAA AST to COE 
CST member universities, but also listed are research tasks conducted during this period by COE CST 
Affiliate and Associate members. (NB: Research tasks are frequently referred to by their task number, 
because the titles listed below and the titles given on the summary quad charts may not match exactly. 
Also, some tasks do not have an associated summary quad, and these are denoted with an asterisk.) 

Research Area 1. Aerospace Access & Operations 

 186-CU, Mitigating Threats Through Space Environment Modeling & Prediction, Dr. Timothy Fuller-
Rowell 

 186-SU, Space Environment Meteoroid and Orbital Debris Modeling & Prediction, Dr. Sigrid Close 
 331-SU. Advanced 4D Special Use Airspace, Dr. Mykel Kochenderfer 
 354-SU. Research Area 1 Workshop, Dr. Mykel Kochenderfer 
 367-CU. CubeSat Deployment Tracking, Dr. Penina Axelrad 
 371-NMSU-UTA. Ontology-based Space Object Database, Dr. Moriba Jah 
 372-CU, Resident Space Objects, Dr. Dan Scheeres 
 375-DLR (Associate), Interoperable Air and Space Traffic Management, Mr. Sven Kaltenhäuser 
 380-NMSU, Spaceport Operations Online Reference Guide, Dr. Patricia Hynes 

Research Area 2. Aerospace Vehicles 

 241-FSU, High Temperature, Optical Sapphire Pressure Sensors, Dr. Billy Oates 
 253-UCF, Ultra-high Temperature Composites Thermal Protection Systems, Drs. Jan Gou & Jay 

Kapat 
 299-NMT, Nitrous Oxide Composite Case Testing, Drs. Bin Lim & Andrei Zagrai 
 307-NMSU/SolStar (Affiliate), Commercial Satellite Communications, Mr. Brian Barnett 
 311-UCF, Advancement of LED-Based Hazardous Gas Sensors for Space Applications, Dr. Subith 

Vasu 

 323-NMT, Structural Health Monitoring Framework, Dr. Andrei Zagrai 
 325-FSU, Optical Measurements of Rocket Nozzle Thrust and Noise, Drs. Rajan Kumar, Farrukh 

Alvi, & Jonas Gustavsson 
 359-NMSU/UNF (Affiliate), Relaying Communications from LEO to Earth Using GEO CommSats, Dr. 

Brian Kopp 
 368-UCF, Research Area 2 Workshop, Dr. Subith Vasu 

Research Area 3. Human Operations & Spaceflight  

 308-UTMB, Suborbital SFP Anxiety Assessment, Drs. James Vanderploeg, Rebecca Blue, Tarah 
Castleberry, Charles Mathers, and Johene Vardman 

 309-UTMB, Suborbital Pilot Training Assessment, Drs. James Vanderploeg & Tarah Castleberry 
 310-UTMB, Increasing Cabin Survivability in Commercial Spacecraft, Drs. Charles Mathers, James 

Vanderploeg, Tarah Castleberry, Rebecca Blue, & Leigh Speicher 
 353-CU, Design and Operational Considerations for Occupant Safety, Dr. David Klaus 
 353-FIT, Design & Operational Considerations for Occupant Safety, Dr. Ondrej Doule 
 373-CU, Research Area 3 Workshop, Dr. David Klaus 

Research Area 4. Industry Innovation 

 376-MU-FIT (Affiliate), Legal Issues of Cross-Border Suborbital Flights, Dr. Ram Jakhu 
 378-FIT-USC, Commercial Space Research Center Initiative, Dr. Greg Autry 
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COE CST STUDENTS, PARTNERS, PUBLICATIONS, AND PRESENTATIONS 

COE CST YEAR 8 STUDENTS 

The following list gives the names, tasks, schools, and demographic information of the 38 COE CST 
students (both funded and unfunded), working on COE CST research tasks during 2018. The table is 
sorted alphabetically by the student’s last name, first by columns, then by rows.

Anderson, Mary 
(323-NMT) 

Consoliver-Zack, 
Jakob (241-FSU) 

Crisman, Keith  
(353-FIT) 

Francis, Marcus 
(253-UCF) 

Garbino, Alejandro 
(310-UTMB) 

Garza, Isaac  
(380-NMSU) 

Goebler, John  
(367-CU) 

Gu, Shengheng 
(253-UCF) 

Gustavsson, Jonas  
(325-FSU) 

Iyer, Shiva  
(371-NMSU/UTA) 

Kerkonian, Aram  
(304-MU/FIT) 

Khobragade, Nikhil  
(325-FSU) 

Kiss, De Vere  
(353-FIT) 

Klay, Niklas 
(375-DLR) 

Lauand, Caio  
(359-NMSU/UNF) 

Limonta, Lorenzo 
(186-SU) 
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Loparo, Zachary  
(311-UCF) 

Mehta, Yash  
(353-FIT) 

Parupalli, Akshita  
(311-UCF) 

Pavela, James  
(309-UTMB)  

 Slovenski, Michael 
(371-NMSU/UTA) 

Pellegrino, Marielle 
(372-CU) 

Rodriguez-Jimenez,  
Wilfredo (309-UTMB) 

Strassman, Joseph 
(371-NMSU/UTA) 

Sugar, Glenn 
(186-SU) 

Tompa, Rachael  
(311-SU) 

Urso, Justin  
(311-UCF) 

Vemula, Rohit  
(325-FSU) 

Venigalla, CK  
(372-CU) 

Wolfgang, Jennie 
(371-NMSU/UTA) 

Woolever, Mitch 
(353-CU) 

Students not shown: 
Greaves, Jesse (372-CU), 
Hunter, David (323-NMT), 
Kryusher, Kathleen (371-
NMSU/UTA), McNeely, 
Drew (371-NMSU/UTA), 
Ortega, Luis  (299-NMT), 
Powell, Dyllian (323-
NMT), Rood, Christopher 
(299-NMT).. 

Abbreviations:  
CU-University of Colorado 
Boulder, DLR-Deutschen 
Zentrums für Luft- und 
Raumfahrt, FIT-Florida 
Tech, FSU-Florida State 
University, MU-McGill 
University, NMSU-New 
Mexico State University, 
NMT-New Mexico Tech, 
SU-Stanford University, 
UCF-University of Central 
Florida, UF-University of 
Florida, UNF-University 
of Northern Florida, UTA-
University of Texas Austin, 
UTMB-University of Texas 
Medical Branch at 
Galveston 
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COE CST YEAR 8 STUDENT DEMOGRAPHICS 

Each year, certain demographic data is collected on all COE CST students (by law). A summary of these 
data for gender and university, is shown in the following pie charts. 

 

 

Abbreviations:  
CU-University of Colorado Boulder 
DLR-Deutschen Zentrums für Luft- 

und Raumfahrt 
FIT-Florida Tech  
FSU-Florida State University 
MU-McGill University 
NMSU-New Mexico State University 
NMT-New Mexico Tech 
SU-Stanford University 
UCF-University of Central Florida 
UF-University of Florida 
UNF-University of Northern Florida 
UTA-University of Texas Austin 
UTMB-University of Texas Medical 

Branch at Galveston 

COE CST YEAR 8 PUBLICATIONS 

The following is a list of the 34 publications and patents completed during COE CST Year 8, or not 
reported in previous COE CST Annual Report Executive Summaries.  

186-SU 
Limonta, L., Close, S., and Marshall, R.A. (2018). A 

technique for inferring lower thermospheric neutral 
density from meteoroid ablation, Planetary and 
Space science, in review. 

Limonta, L., Sugar, G., Close, S., and Marshall, R.A. 
(2018), Cross calibration of meteoroid's mass 
parameters from optical and radar measurements 
, Journal of Geophysical Research: Space 
Physics, in review. 

Sugar, G., Oppenheim, M., Dimant, Y., & Close, S. 
(2018). Formation of Plasma Around a Small 
Meteoroid: Simulation and Theory. 

220-NMSU 
Bachner, H., & Hynes, P. (2018). The Development of 

a Framework to Capture a Body of Knowledge for 
Commercial Spaceport Operations. New Space, 
6(1), 20–27. 
http://doi.org/10.1089/space.2017.0012 

253-UCF 
Cai, Y. Z., Chen, L. Q., Yang, H. Y., Gou, J., Detrois, 

M., Tin, S., … Wang, X. W. (2016). Mechanical 
and electrical properties of carbon nanotube 
buckypaper reinforced silicon carbide 
nanocomposites. Lasers in Manufacturing and 
Materials Processing, 42, 4984–4992. 
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APPENDIX. PUBLIC LAW 101-508 TITLE IX SUBTITLE C SECTION 9209 

SEC. 9209. AVIATION RESEARCH AND CENTERS OF EXCELLENCE. 

(a) IN GENERAL- Section 312 of the Federal Aviation Act of 1958 (49 App. U.S.C. 1353) is amended by adding at the end the 
following new subsection: 

`(i) AVIATION RESEARCH AND CENTERS OF EXCELLENCE- 

`(1) GENERAL AUTHORITY- The Administrator may make grants to one or more colleges or universities to establish and 
operate several regional centers of air transportation excellence, whose locations shall be geographically equitable. 

`(2) RESPONSIBILITIES- The responsibilities of each regional center of air transportation excellence established under this 
subsection shall include, but not be limited to, the conduct of research concerning airspace and airport planning and design, 
airport capacity enhancement techniques, human performance in the air transportation environment, aviation safety and 
security, the supply of trained air transportation personnel including pilots and mechanics, and other aviation issues pertinent to 
developing and maintaining a safe and efficient air transportation system, and the interpretation, publication, and dissemination 
of the results of such research. In conducting such research, each center may contract with nonprofit research organizations and 
other appropriate persons. 

`(3) APPLICATION- Any college or university interested in receiving a grant under this subsection shall submit to the 
Administrator an application in such form and containing such information as the Administrator may require by regulation. 

`(4) SELECTION CRITERIA- The Administrator shall select recipients of grants under this subsection on the basis of the 
following criteria: 

`(A) The extent to which the needs of the State in which the applicant is located are representative of the needs of the region for 
improved air transportation services and facilities. 

`(B) The demonstrated research and extension resources available to the applicant for carrying out this subsection. 

`(C) The capability of the applicant to provide leadership in making national and regional contributions to the solution of both 
long-range and immediate air transportation problems. 

`(D) The extent to which the applicant has an established air transportation program. 

`(E) The demonstrated ability of the applicant to disseminate results of air transportation research and educational programs 
through a statewide or regionwide continuing education program. 

`(F) The projects which the applicant proposes to carry out under the grant. 

`(5) MAINTENANCE OF EFFORT- No grant may be made under this subsection in any fiscal year unless the recipient of such 
grant enters into such agreements with the Administrator as the Administrator may require to ensure that such recipient will 
maintain its aggregate expenditures from all other sources for establishing and operating a regional center of air transportation 
excellence and related research activities at or above the average level of such expenditures in its 2 fiscal years preceding the 
date of enactment of this subsection. 

`(6) FEDERAL SHARE- The Federal share of a grant under this subsection shall be 50 percent of the costs of establishing and 
operating the regional center of air transportation excellence and related research activities carried out by the grant recipient. 

`(7) ALLOCATION OF FUNDS- Funds made available to carry out this subsection shall be allocated by the Administrator in a 
geographically equitable manner.'. 

(b) RESEARCH ADVISORY COMMITTEE- 

(1) Section 312(f)(2) of the Federal Aviation Act of 1958 (49 App. U.S.C. 1353(f)(2)) is amended by adding at the end the 
following new sentence: `In addition, the committee shall review the research and training to be carried out by the regional 
centers of air transportation excellence established under subsection (h).'. 

(2) Section 312(f)(3) of the Federal Aviation Act of 1958 (49 App. U.S.C. 1353(f)(3)) is amended-- 

(A) by striking `20' and inserting `30'; and 

(B) by striking the last sentence and inserting the following: `The Administrator in appointing the members of the committee shall 
ensure that the research centers of air transportation excellence, universities, corporations, associations, consumers, and other 
Government agencies are represented.'. 

(c) RESEARCH AUTHORITY OF ADMINISTRATOR- Section 312(c) of the Federal Aviation Act of 1958 (49 App. U.S.C. 
1353(c)) is amended by inserting after the third sentence the following: `The Administrator shall undertake or supervise research 
programs concerning airspace and airport planning and design, airport capacity enhancement techniques, human performance 
in the air transportation environment, aviation safety and security, the supply of trained air transportation personnel including 
pilots and mechanics, and other aviation issues pertinent to developing and maintaining a safe and efficient air transportation 
system.'. 

(d) CONFORMING AMENDMENT- That portion of the table of contents contained in the first section of the Federal Aviation 
Act of 1958 relating to section 312 of that Act is amended by adding at the end the following: 

`(i) Aviation research and centers of excellence.'. 
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