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The Scientific Connections Conference logo, as pictured on the front cover of the program was 
designed by Astronaut Scholar Ashley Hayden.

“When I look at the Astronaut Scholarship Foundation logo, I am filled with 
a sense of pride for what this organization does and stands for. As a result, 
I wanted my SCC logo design to be inspired by the ASF logo. I used clean 

lines and sharp edges to make my own rendition of the ASF logo’s stars and beams 
of light. I paired these classic elements with NASA’s font style as a reference to the 
original Mercury 7 and to all the scholars who have gone on to work in the space sector. 
I included a cog to represent the incredible innovation that our scholars will be sharing 
at the SCC. Thank you so much to ASF for giving me the opportunity to design the SCC 
logo and I hope everyone enjoys it!” – Ashley Hayden

Dear Attendee, 

Thank you for joining us for the Scientific Connections Conference, presented by the Astronaut Scholarship 
Foundation and Ann & Gordon Brown, and dedicated supporters of ASF.  This two-day virtual experience 
presents an excellent opportunity to connect with and learn from colleagues from many sectors of industry 
and discover the impact Astronaut Scholars are making in the fields of STEM as they continue on their career 
paths. We are honored to bring you notable spotlight speakers: Pankaj Mandal, Ph.D., James Mault, M.D., and 
Sir Gregory Paul Winter. What an incredible line-up!

The Astronaut Scholarship brings prestigious recognition to STEM students across the United States. This 
year, ASF will select 60 Astronaut Scholars to receive up to $15,000 and join the ranks of Astronaut Scholar 
alum from 35+ years. Astronaut Scholars receive more than the much deserved monetary award; they are 
invited to present their research at the annual Innovators Weekend, participate in the Michael Collins Family 
Professional Development program, be paired with a mentor and join a life-long network like no other. 

Astronaut Scholars are selected for their incredible academic achievements; beyond this, they are selected, 
because we trust them to be the next generation of contributors and leaders in science, technology and 
innovation. Their work leaves a legacy just as the pioneering astronauts did who founded and support ASF. 
We believe in our Astronaut Scholars and are eager for you to learn how they are working across the applied 
STEM disciplines. 

At the close of this conference, you are encouraged to connect with our presenters. On behalf of ASF, you 
are invited to join our ASF family. ASF seeks professional mentors, professional development presenters and 
supporters. Your contribution of any form is important, and your support is appreciated. 

Thank you for taking part in our first Scientific Connections Conference!

With gratitude,    

Jessica Blomberg
Owner, Quality CMC Consulting
Board Member, ASF

Caroline Schumacher
President & CEO, ASF
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Track 1: Space / Engineering
DAY 1 - March 11th, 10:00 AM – 5:00 PM ET 

10:00 - 10:10 AM Event Introduction: Caroline Schumacher, President & CEO, Astronaut Scholarship Foundation 
Jessica Blomberg, Owner, Quality CMC Consulting  

10:10 - 10:15 AM Director Welcome Video: Curt Brown, Space Shuttle Astronaut and Board Chairman, ASF

10:15 - 10:20 AM Presenting Sponsor Video: Ann & Gordon Brown

10:20 - 10:45 AM Spotlight Speaker: Dr. James “Jim” Mault, MD, CEO and Chairman, BioIntelliSense, Inc.
Medical-grade Monitoring and Intelligence

10:45 - 11:00 AM Spotlight Speaker Q&A
Moderated by Scott Moffatt, P.E., Technology Director, Ascend Performance Materials

11:00 - 12:15 PM     SESSION 1 PRESENTATIONS

11:00 - 11:25 AM Brian Mathason, Ph.D., Senior Program Manager, Fibertek, Inc.
Space Based Optical Communications Systems

11:25 - 11:50 AM     Larry Bradley, Ph.D., Branch Deputy, Space Telescope Science Institute
Cosmic Dawn: Galaxies in the Early Universe

11:50 - 12:15 PM Derek Lang, Ph.D., Founder/President, Engineering Space
Breaking the Mold: Doing Things Differently in Space

12:15 - 12:45 PM Session 1 Live Q&A
Moderated by Nicole Stott, Astronaut, Founding Director, Space for Art Foundation

12:45 - 12:55 PM Sponsor Presentation and Q&A
Rice Space Institute: Dr. David Alexander, OBE, Director
Rice Space Institute: Supporting the Educational Mission

12:55 - 1:00 PM Break 

1:00 - 2:15  PM        SESSION 2 PRESENTATIONS  

1:00 - 1:25 PM Trent Kingery, Ph.D., Research Pilot, NASA JSC
Aircraft Operations Optimization Using System Dynamics Modeling

1:25 - 1:50 PM Alexander Carney, Ph.D., Visiting Assistant Professor, University of Rochester
Reaching New Heights: Measuring Complexity in Geometry and Dynamics 

1:50 - 2:15 PM              Daniel Araya, Ph.D., Senior Aerospace Engineer,
Johns Hopkins Applied Physics Laboratory
Overview of the Hypersonic Boundary-Layer Transition (BOLT) Flight Experiment               

2:15 - 2:45 PM Session 2 Live Q&A Moderated by Lisa Schott, President and Principal Acoustical 
Consultant, Quietly Making Noise, LLC

2:45 - 2:55 PM Sponsor Presentation and Q&A: Shut-Eye Acoustical Shutters: Lisa Schott, Investor 
Shut-EyeTM Acoustical Shutters – For A Quiet Night’s Sleep

2:55 - 3:00 PM Break

3:00 - 4:15  PM          SESSION 3 PRESENTATIONS

3:00 - 3:25 PM Brien Flewelling, Ph.D., Chief SSA Architect, ExoAnalytic Solutions Inc.
Advanced Commercial Services for SDA in Deep Space

3:25 - 3:50 PM Emily Kloska, Program Manager, Northrop Grumman
How Rideshares Enable More Space Missions

3:50 - 4:15 PM David Alexander, Ph.D., OBE, Director, Rice Space Institute
Creating the Technology Bridge Between Earth and Space

4:15 - 4:45 PM Session 3 Live Q&A
Moderated by Latifah Maasarani, Graduate Student, Duke University

5:00 PM Closing Remarks: Caroline Schumacher, President & CEO, Astronaut Scholarship Foundation 
*Please note that presentation times are estimated and subject to change.
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Track 2: Environmental Science
DAY 1 - March 11th, 10:00 AM – 3:00 PM ET 

10:00 - 10:10 AM Event Introduction: Caroline Schumacher, President & CEO, Astronaut Scholarship Foundation 
Jessica Blomberg, Owner, Quality CMC Consulting  

10:10 - 10:15 AM Director Welcome Video: Curt Brown, Space Shuttle Astronaut and Board Chairman, ASF

10:15 - 10:20 AM Presenting Sponsor Video: Ann & Gordon Brown

10:20 - 10:45 AM Spotlight Speaker: Dr. James “Jim” Mault, MD, CEO and Chairman, BioIntelliSense, Inc.
Medical-grade Monitoring and Intelligence

10:45 - 11:00 AM Spotlight Speaker Q&A
Moderated by Scott Moffatt, P.E., Technology Director, Ascend Performance Materials

11:00 - 12:15 PM      SESSION 1 PRESENTATIONS

11:00 - 11:25 AM Austin Nash, 2020 Astronaut Scholar at University of Colorado Boulder
Leveraging Multiple Datasets to Understand Past Range Dynamics and Predict Future                  
Range Shifts of the Wyoming Ground Squirrel, Urocitellus Elegans 

11:25 - 11:50 AM     Craig Schwartz, Research Meteorologist, National Center for Atmospheric Research 
Improving Weather Forecasts with High-Resolution Computer Models  

11:50 - 12:15 PM Eric Nussbaumer, Ph.D., Data Scientist, AES Corporation  
Modeling Forced Population Migration Using the Heat Equation 

12:15 - 12:45 PM Session 1 Live Q&A
Moderated by Lisa Stott, President and Principal Acoustical Consultant,
Quietly Making Noise, LLC

12:45 - 12:55 PM Sponsor Video: Jill & Steve Wirth

12:55 - 1:00 PM Break 

Track 2: Space / Engineering
1:00 - 2:15  PM        SESSION 2 PRESENTATIONS  

1:00 - 1:25 PM Andrew Santos, Ph.D., Postdoctoral Appointee, Sandia National Laboratories  
Reasons to Resist Rolling and Twisting in Granular Material

1:25 - 1:50 PM Belinda Shreckengost, Senior Thermal Systems Engineer, Jet Propulsion Laboratory 
Thermal Engineering Applications in Spacecraft Design

1:50 - 2:15 PM             Namrah Habib, Ph.D. Student, University of Oxford
Exploring Terrestrial Planets Through Atmospheric Convection Modelling              

2:15 - 2:45 PM Session 2 Live Q&A Moderated by Bill Green, Optical Engineer, Luxtech; Philly Moon Men

3:00 PM Please join us for the remainder of Track #1!  

*Please note that presentation times are estimated and subject to change.
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Track 1: Biotech / Product Development
DAY 2 - March 12th, 10:00 AM – 5:45 PM ET 

10:00 - 10:10 AM Event Introduction: Caroline Schumacher, President & CEO, Astronaut Scholarship Foundation 
Jessica Blomberg, Owner, Quality CMC Consulting  

10:10 - 10:35 AM Spotlight Speaker: Sir Gregory Winter, MRC Laboratory of Molecular Biology 
Pharmaceuticals: From Chemicals to Biologicals and Back Again?

10:35 - 10:50 AM Spotlight Speaker Q&A
Moderated by Jessica Blomberg, Ph.D., Owner, Quality CMC Consulting  

10:50 - 10:55 AM Director Welcome Video: Curt Brown, Space Shuttle Astronaut and Board Chairman, ASF

10:55 - 11:00 AM Presenting Sponsor Video: Ann & Gordon Brown

11:00 - 12:15 PM     SESSION 1 PRESENTATIONS

11:00 - 11:25 AM Paul Garofolo, President & Chief Executive Officer, Locus Biosciences 
Precision Antimicrobials Using CRISPR-Phage Technology

11:25 - 11:50 AM    Scot Shepard, VP of CMC, Icosavax 
Two-component Virus-like Particle Vaccine Candidates for Respiratory Infections  

11:50 - 12:15 PM Ashley Hayden, Graduate Student, Baylor College of Medicine 
Presynaptic RNA Binding Protein Regulation of Learning and Memory in C. Elegans 

12:15 - 12:45 PM Session 1 Live Q&A
Moderated by Scott Moffatt, P.E., Technology Director, Ascend Performance  Materials

12:45 - 12:55 PM Sponsor Video: Notable Labs

12:55 - 1:00 PM Break 

1:00 - 2:15  PM         SESSION 2 PRESENTATIONS  

1:00 - 1:25 PM Christine Morrison, Ph.D., Assistant Professor of Chemistry, Colorado School of Mines 
Putting Biology’s Ancient Cofactors to Work: Making New Antibacterials to Treat 
Infections and Making New Catalysts to Reduce Atmospheric CO2

1:25 - 1:50 PM Banu Cole, Ph.D., Scientific Director, HemoShear Therapeutics 
Leveraging the HemoShear Technology for New Collaborations, New Discoveries,
& New Thinking

1:50 - 2:15 PM               Santhosh Balasubramanian, Director of Product, Notable Labs  
 Opportunities for Functional Precision Medicine to Improve the Quality of Cancer Care

2:15 - 2:45 PM Session 2 Live Q&A
Moderated by Matt Kersey, President, Transition States Coaching and Training

2:45 - 2:55 PM Sponsor Presentation:
Alcami Corp: Elsie Melsopp, Ph.D., Director FDL
Mini Tablets as a Drug Delivery Platform for a Pediatric Drug, Metformin HCI

2:55 - 3:00 PM Break

3:00 - 3:25 PM Spotlight Speaker: Pankaj Mandal, Ph.D., Senior Staff Fellow, FDA/CBER  
Gene Therapy and Genome Editing-Based Novel Therapeutics  

3:25 - 3:40 PM Spotlight Speaker Q&A
Moderated by Jessica Blomberg, Ph.D., Owner, Quality CMC Consulting 

3:40 - 3:45 PM Break
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3:45 - 5:00 PM         SESSION 3 PRESENTATIONS

3:45 - 4:10 PM Matt Kane, CEO, Precision Biosciences 
Delivering on the Promise of Genome Editing  

4:10 - 4:35 PM Jessica Blomberg, Ph.D., Owner, Quality CMC Consulting
How to Conduct Phase Appropriate Drug Development Based on Business Model
and Product Type  

4:35 - 5:00 PM Karen White, Senior Commercialization Manager, Indiana University,
Innovation and Commercialization Office
Discover and Delivery - Commercialization of University Research and Innovation 

5:00 - 5:30 PM Session 3 Live Q&A
Moderated by Matt Kersey, President, Transition States Coaching and Training

5:30 - 5:40 PM Sponsor Presentation:
Sterling Pharma: Mark Muldowney, Head of Innovation and Technology;
Greg Holgate, KTP Associate
An Up-Close Look at Biocatalysts, Accelerating Syntheses Using Nature’s Catalysts

5:45 PM Closing Remarks: Caroline Schumacher, President & CEO, Astronaut Scholarship Foundation

*Please note that presentation times are estimated and subject to change.

10:00 - 10:10 AM Event Introduction: Caroline Schumacher, President & CEO, Astronaut Scholarship Foundation 
Jessica Blomberg, Owner, Quality CMC Consulting  

10:10 - 10:35 AM Spotlight Speaker: Sir Gregory Winter, MRC Laboratory of Molecular Biology 
Pharmaceuticals: From Chemicals to Biologicals and Back Again?

10:35 - 10:50 AM Spotlight Speaker Q&A
Moderated by Jessica Blomberg, Ph.D., Owner, Quality CMC Consulting  

10:50 - 10:55 AM Director Welcome Video: Curt Brown, Space Shuttle Astronaut and Board Chairman, ASF

10:55 - 11:00 AM Presenting Sponsor Video: Ann & Gordon Brown

11:00 - 12:15 PM     SESSION 1 PRESENTATIONS

11:00 - 11:25 AM Patrick Biltgen, Ph.D., Principal, Booz Allen Hamilton 
Challenges and Solutions for AI Adoption at Scale

11:25 - 11:50 AM  Joseph Han, Ph.D.  
Novel Neural Architecture Search for AI

11:50 - 12:15 PM Josh Blomberg, Enterprise Systems Group Lead, Applied Research Associates 
An Overview of the Team Awareness Kit (TAK) Platform 

12:15 - 12:45 PM Session 1 Live Q&A
Moderated by Latifah Maasarani, Graduate Student, Duke University

12:45 - 12:55 PM Sponsor Presentation and Q&A
Booz Allen Hamilton: Patrick Biltgen, Principal
Transforming the Mission with Artificial Intelligence 

12:55 - 1:00 PM Break 

Track 2: AI / Computer Science
DAY 2 - March 12th, 10:00 AM – 5:45 PM ET 
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1:00 - 2:15 PM         SESSION 2 PRESENTATIONS  

1:00 - 1:25 PM Christina Kreisch, Ph.D. Candidate, Princeton University  
Unraveling the Universe’s Mysteries with Artificial Intelligence 

1:25 - 1:50 PM Christine Greve, Ph.D. Student, Texas A&M University  
State Estimation of a Global Plasma Chemistry Model Using an Extended Kalman Filter 

1:50 - 2:15 PM             Marcos Zachary, Founder, HEBA Medical, LLC,
2020 Astronaut Scholar at University of Minnesota 
Passive Monitoring and Computationally Augmented Assessment of Motor and 
Cognitive Symptoms in Neurodegenerative Disease 

2:15 - 2:45 PM Session 2 Live Q&A
Moderated by Alexandra Folcik, Doctoral Candidate, Texas A&M University 

2:45 - 2:55 PM Sponsor Presentation: Carol Fitzgerald Tyler

2:55 - 3:00 PM Break

3:00 - 3:25 PM Spotlight Speaker: Pankaj Mandal, Ph.D., Senior Staff Fellow, FDA/CBER  
Gene Therapy and Genome Editing-Based Novel Therapeutics

3:25 - 3:40 PM Spotlight Speaker Q&A
Moderated by Jessica Blomberg, Ph.D., Owner, Quality CMC Consulting 

3:40 - 3:45 PM Break

Track 3: Biotech / Product Development
3:45 - 5:00 PM SESSION 3 PRESENTATIONS

3:45 - 4:10 PM Albert Manero, Ph.D., President, Limbitless Solutions 
Advancing Pediatric Electromyographic Bionic Limbs  

4:10 - 4:35 PM Jennifer Galvin, Ph.D.  
Learnings From My Journey From ASF Scholar Through a Career in Application
and Product Development 

4:35 - 5:00 PM Andrew Jones, Ph.D., CEO, Activated Research Company 
Innovations in Chemical Analysis

5:00 - 5:30 PM Session 3 Live Q&A
Moderated by Anna Romanov, Ph.D. Student, Massachusetts Institute of Technology

5:30 PM Closing Remarks: Caroline Schumacher, President & CEO, Astronaut Scholarship Foundation

*Please note that presentation times are estimated and subject to change.
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Contribute
ASF is a 501(c)3 non-profit organization. To continue our mission, we rely on generous donations 
from our supporters. All contributions are 100% tax-deductible and support the next generation of 
American scientists, technicians, engineers and mathematicians. Donations can be made by visiting our 
website: https://astronautscholarship.org/donate.html

Attend or Sponsor an Event
ASF hosts events throughout the year and across the country to honor the Astronaut Scholars and 
Astronauts.

Host a Meet & Greet 
Invite friends and colleagues to your home to introduce them to ASF where they will learn more about 
our mission from an Astronaut Scholar and Astronaut.

Become A Mentor
Give your time and insight as a mentor to assist and propel Astronaut Scholars in the right direction to 
fully recognize and utilize their world-changing potential.

Sponsor a Scholar
Choose an ASF partnering university and sponsor the scholarship in your name, in memory of 
someone, or for your business.

Corporate Partnerships 
Align your brand with one of the most prestigious STEM scholarships awarded to the best and brightest 
university juniors and seniors throughout the United States.

Become a Member of The Mercury 7 Society
Remember ASF in your estate planning whether through your will, life insurance, financial products, 
retirement plans, etc. We can help you discover new ways to make a gift.

Join our Visionary Circle
Choose the level of your gift and the Astronaut you want to honor.

Volunteer
Get involved with ASF by volunteering your time. Volunteers are essential to the continued growth and 
success of our organization. There are many opportunities to get involved including, but not limited to 
mentoring and special events.

Shop with a Purpose
Explore the ASF online store to find one-of-a-kind autographed commemorative items.

Stay Connected
Visit our website at www.astronautscholarship.org and follow us on Facebook, Linkedin, Instagram and 
Twitter to stay up-to-date on our latest news. Share with your friends!

GET INVOLVED WITH ASF

https://astronautscholarship.org/donate.html
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Pankaj Mandal, Ph.D.
Senior Staff Fellow, FDA/CBER
LinkedIn: www.linkedin.com/in/pankajmandal/

Gene Therapy and Genome Editing-Based Novel Therapeutics

Biography
Pankaj K. Mandal, Ph.D. is a Senior Staff Fellow in the Tumor Vaccines and 

Biotechnology Branch (TVBB), Division of Cellular and Gene Therapies (DCGT) in the Office of Tissues 
and Advanced Therapies (OTAT) at the Center for Biologics Evaluation and Research (CBER).  His research 
interests include understanding hematopoietic stem cell (HSC) biology and developing genetically 
engineered HSC-based therapeutics. Dr. Mandal received his Ph.D. in Veterinary Medicine from 
Ludwig Maximilian University, Munich (2009). His postdoctoral research training at Harvard Medical 
School and Boston Children’s Hospital (2010-2014) was focused on studying cellular reprogramming, 
generating HSC-specific reporter strains of mice, and evaluating the efficacy of CRISPR/Cas9 genome 
editing in human cells. From 2014-2018, he served as an Instructor in Pediatrics at Harvard Medical 
School. He joined DCGT in 2019. In his current role as Senior Staff Fellow at DCGT, Dr.  Mandal leads 
a research group studying advanced manufacturing of CRISPR-edited HSC-based therapeutics.

Dr. James “Jim” Mault, MD
CEO & Chairman, BioIntelliSense, Inc.
LinkedIn: www.linkedin.com/in/jmault/

Medical-grade Monitoring and Intelligence

Abstract
Throughout the last two decades, there have been multiple barriers standing in the 

way of widespread adoption of remote monitoring technology and remote monitoring tools; financial, 
regulatory, and technological challenges made it difficult to advance remote monitoring adoption. 
A retrospective analysis of these barriers reveal five critical factors that have negatively impacted adoption 
and return on RPM investment. Many of these areas are widely recognized but technologies have fallen 
short in the past, they include: effortless patient experience for greater compliance, medical grade 
accuracy trusted by Healthcare Professionals, real-time HIPAA secure data capture and transmission, 
algorithmic analysis of streaming data for scalable exception management and reimbursement for 
clinical practice and RPM technology aligns incentives. We are at the inception of a remarkable new era 
in healthcare that will employ medical grade sensor technologies to effortlessly capture remote patient 
data and generate personalized clinical intelligence. Effortless continuous monitoring of vital signs and 
actionable insights, delivered to clinicians from patients in the home setting, creates unique opportunities 
for early detection of potentially avoidable complications.  The ability to fuse data sets and apply 
advanced analytics, can result in highly efficient care that is possible at a fraction of the cost of traditional 
remote patient monitoring. Introduce BioIntelliSense Data-as-a-Service platform, the FDA-cleared 
BioSticker™ and medical grade BioButton™ device for continuous vital signs monitoring and clinical 
intelligence that enables medical grade remote care.

Biography
James R. Mault, M.D., F.A.C.S., is the Founder and CEO of BioIntellisense. BioIntellisense is a Data-
as-a-Service platform company delivering medical-grade resources. Their newest device is the 
BioSticker™. The BioSticker™ will allow doctors and nurses to collect data from patients outside 
of the hospital with the ability to see the development of problems and symptoms for early 
intervention. Prior to founding BioIntellisense, Mault served as the Vice President and Chief 
Medical Officer of Qualcomm Life as a result of their April 2013 acquisition of HealthyCircles, 
a Care Orchestration and Remote Patient Monitoring Software Platform Company founded 
and led by Dr. Mault since 2009. Prior to starting HealthyCircles, Dr. Mault was the Director 
of New Products and Business Development for the Health Solutions Group at Microsoft. 

SCIENTIFIC CONNECTIONS CONFERENCE 
SPOTLIGHT SPEAKERS

https://www.linkedin.com/in/pankajmandal/
https://www.linkedin.com/in/jmault/
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Dr. James “Jim” Mault, MD continued 
Dr. Mault has more than 30 years of experience in senior executive positions in the Health IT and Medical 
Device industry as well as clinical medicine. Dr. Mault has founded five Health IT and medical device 
companies, leading these companies to develop novel devices and software technologies, FDA approvals, 
and strategic partnerships with numerous Fortune 500 companies. He is the named inventor of over 80 
issued and pending US Patents for a variety of novel health information and medical device innovations. 
 
He has been board-certified in both General Surgery and Cardiothoracic Surgery, having specialized in heart 
and lung transplantation, thoracic oncology and critical care. He has conducted academic medical research 
under numerous grant awards from the National Institutes of Health, American Cancer Society, and others. 
He is the author of more than 60 scientific articles, chapters and books in the published medical literature. 
 
Dr. Mault holds a bachelor’s degree in Biology and a Medical Degree from the 
University of Michigan, and conducted his General Surgery and Cardiothoracic 
Surgery residency training at Duke University Medical Center. 
 

Sir Gregory Winter
MCR Laboratory of Molecular Biology

Pharmaceuticals: From Chemicals to Biologicals and Back Again?

Abstract
During the last century the conjunction of chemistry, medicine and latterly recombinant 
DNA technology, was responsible for driving the widespread development of chemicals 

as pharmaceutical drugs. The development of biologicals (manufactured by cell fermentation) was much 
slower, and had to await the advent of recombinant DNA technology, and in the case of antibodies, of 
hybridoma technology. Antibodies have since become established as the paramount biological, particularly 
for the treatment of cancer and autoimmune disease. Not only do antibody drugs now occupy the top sales 
rankings, but are making inroads into other areas poorly served by chemical drugs. Even as the application 
of antibodies expands, Darwinian selection technologies are leading to new drug platforms capable of 
creating tiny antibody mimics based on chemicals. Will such developments spark another wave of innovative 
medicines based on chemicals? I will trace the evolution of pharmaceutical drugs, and look into the future.

Biography
Sir Gregory Paul Winter FRS is a Nobel Prize winning molecular biologist best known for his work on 
developing technologies to make therapeutic monoclonal antibodies for treatment of non-infectious 
diseases. His inventions have been used in top selling pharmaceutical drugs, including for treatment 
of multiple sclerosis, cancer and rheumatoid arthritis. He has combined his research at the MRC 
Laboratory of Molecular Biology (Cambridge, UK) with entrepreneurial activities and has founded  
three biotech companies. 

*Sir Gregory Winter photo credit: Trinity College
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Jessica Blomberg, Ph.D.
Owner, Quality CMC Consulting
LinkedIn: www.linkedin.com/in/qualitycmcconsulting/

Biography
Jessica owns Quality CMC Consulting, an award-winning pharmaceutical development 
consulting company, focusing on delivering flexible and phase appropriate support 
to emerging and established Biotech/Pharma/Medical device clients. She empowers 

compliant and science driven decisions that are right first time. She assists clients with due diligence 
M&A activities and virtual company design and function. International clients include small start-ups to 
big pharma, government, and nonprofits.  Jessica was named 2020 Triangle Business Journal Life Science 
Consultant of the Year. Prior to starting Quality CMC Consulting 8 years ago, she worked for small-to-mid 
sized companies in various roles: CMC pharmaceutical development for drug substances and various drug 
product forms (injectables, inhalation, oral, and topical), QC, QA, PM, and regulatory affairs. For seven years, 
she was on the executive committee serving as Past-Chair, Chair, Co-Chair, Secretary, and Treasurer for 
the non-profit NC Discussion Group of AAPS. Jessica received her Ph.D. in Analytical Chemistry from Duke 
University, is a Board Member of the Astronaut Scholarship Foundation, is a Board Member-at-Large for 
PDA Southeast Chapter, and is a Strategic Advisor. She is the co-inventor of multiple patents and provides 
training to the Industry. 

Alexandra Folcik
Doctoral Candidate, Texas A&M University 
LinkedIn: www.linkedin.com/in/folcikal/

Biography
Allie is a 2016 Astronaut Scholarship recipient and is currently a Ph.D. Candidate at Texas 
A&M University studying Environmental Toxicology. She completed her undergraduate 
studies at Florida Institute of Technology in Biochemistry with a minor in Sustainability 

in 2017. She found the field of Toxicology when she completed an internship with the National Center for 
Toxicological Research (NCTR) under the FDA. Her current research focuses on using a form of ionizing 
radiation called electron beam (eBeam) technology to remediate cyanotoxins and cyanobacteria from 
harmful algal blooms in drinking water.

Bill Green
Optical Engineer, Luxtech
Philly Moon Men
LinkedIn: www.linkedin.com/in/bill-green-aa9016197/

Biography
Bill Green is a 2014 and 2015 Astronaut Scholar from the University of Rochester with 

a BSc. in Mechanical Engineering. Bill spent two years at Edmund Optics designing high precision optical 
test equipment to help guarantee quality on optical lenses and scientific devices sold worldwide. During 
this time, he also co-founded the PhillyMoonMen, a grassroots science outreach program that offers urban 
populations first-hand experiences with astronomy. He now works at Luxtech in Philadelphia, designing 
lenses for the architectural lighting industry.

SCIENTIFIC CONNECTIONS CONFERENCE MODERATORS

https://www.linkedin.com/in/qualitycmcconsulting/
https://www.linkedin.com/in/folcikal/ 
https://www.linkedin.com/in/bill-green-aa9016197/
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Matt Kersey
President, Transition States Coaching and Training
LinkedIn: www.linkedin.com/in/mattkersey/

Biography
Dr. Matt Kersey, PCC is a leadership coach, trainer and workshop facilitator who 
specializes in coaching technical professionals who desire to excel in leadership roles, 
coaching teams and groups towards key goals, and training accomplished professionals 

to be certified coaches. Matt successfully transitioned from a bench scientist to leading cross-functional, 
global, product development teams during his 28+ year career in the pharmaceutical industry.  He often 
observed that technical professionals required leadership coaching and training to excel as leaders in their 
organizations and to address the “soft” issues that derailed product development objectives. Matt created 
Transition States Coaching & Training to address these business needs.  He employs a unique combination 
of leadership skills, practical corporate experience and coaching expertise to effectively develop leaders to 
better meet their business needs and strategic goals. He typically works with Director to C-suite level leaders. 
Matt is the host of the “From Lab to Leader®” podcast.  He is credentialed through the International Coach 
Federation and has coached technical leaders as an internal coach in the U.S., UK, China, and Latin America.  
He is a certified Conversational Intelligence ® Coach, a certified Team Coach and Group Coach. Matt received 
his B.A. in Chemistry from The College of the Holy Cross and his Ph.D. in Chemistry from Duke University.  
  

Latifah Maasarani
Graduate Student, Duke University
LinkedIn: www.linkedin.com/in/latifahamber/

Biography
Latifah Maasarani is a second-year graduate student in Biomedical Engineering at Duke 
University. She graduated with honors from CREOL, the College of Optics and Photonics, 
at the University of Central Florida (UCF) with a bachelor’s degree in Photonic Science 

and Engineering in 2019. Latifah is an Astronaut Scholar (’18), Jack Kent Cooke Scholar (’16 & ’19), UCF 
Founder’s Day Award recipient (’18), and UCF Order of Pegasus Award recipient (’19). Latifah is an advocate 
for women in STEM, a proponent for optics and photonics, and remains active in community service, 
leadership, and equity & diversity initiatives. She served as the President for the Society of Optics Students at 
CREOL for two consecutive years. As president, she organized 50+ society events and sourced nearly $20,000 
to fund the organization’s events as well as conference travel for 18 students. At Duke, Latifah continued her 
service as an Outreach Chair (’19-’20) and Secretary (’20-’21) for the Duke Optical Student Chapter (DOSC) 
as well as First Year Representative (’19-’20) and Community Enrichment Chair (’20-’21) for Duke’s BME Ph.D. 
Student Association (BEPSA). As a DOSC officer, Latifah organized 12 community events and raised $11,000 
for a large-scale, photonics outreach event. As BEPSA chair, Latifah initiated a department wide book club 
and acquired $20,000 to subsidize department jackets for graduate students and staff. Outside of her STEM-
related volunteering activities, Latifah coordinated an annual Christmas charity fundraiser for Impower 
Florida for five years (’14-’19). She was recognized by Impower FL in 2017 with their “You Rock” Award for 
“Fundraiser of the Year 2016-2017.” 

Scott Moffatt
Technology Director, Ascend Performance Materials
LinkedIn: www.linkedin.com/in/scott-gordon-moffatt-p-e-a9802047

Biography
Scott G. Moffatt is currently a Technology Director and head of the Process Modeling 
Center of Excellence for Ascend Performance Materials.  Scott has been at Ascend 

for 21 years and is a Licensed Professional Engineer in the State of Texas.  Scott leads a team tackling key 
technology problems at the Ascend Chocolate Bayou Plant including developing and implementing catalyst 
and reactor improvements and scaling up specialty chemicals technologies.  The Process Modeling Center 
of Excellence is a company-wide group bringing greater understanding and speed to process and product 
development.  Scott holds three active patents and has multiple additional patents pending. Scott was 
an Astronaut Scholar from 1997-1999 and holds master’s and bachelor’s degrees in Chemical Engineering 
from Texas A&M University.  Scott and his wife currently live in the Houston area with their five kids ranging 
from 6 to 18 years old.  Outside of work he enjoys volunteering and teaching at his church, coaching soccer, 
biographies, hiking, and landscape photography.

https://www.linkedin.com/in/mattkersey/
https://www.linkedin.com/in/latifahamber/
http://linkedin.com/in/scott-gordon-moffatt-p-e-a9802047
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Anna Romanov
Ph.D. Student, Massachusetts Institute of Technology
LinkedIn: www.linkedin.com/in/anna-romanov-54499b121/
 
Biography
Anna Romanov is a bioengineer, artist, and a 2019 Astronaut Scholar. She grew up 
in Atlanta, GA, and from an early age, she was taught classical violin and ballet. In 

high school, Anna realized that parallel to her passion for the arts, she was deeply curious in biology and 
engineering. She pursued her intellectual interests at Georgia Tech, where she graduated with a B.S. in 
Biomedical Engineering with highest honors last spring. She worked in Gabe Kwong’s Laboratory for 
Synthetic Immunity for over three years and independently developed a precise drug delivery system for 
immune cells, leading to a first author publication which is currently under review. Anna is fascinated by the 
nanoscale interactions which influence immunity; thus, she was motivated to pursue a Ph.D. in Biological 
Engineering at MIT. For her doctoral work, she is working on a collaborative project with Professors 
Mark Bathe and Darrell Irvine. She is integrating the newly growing field of DNA nanotechnology and 
immunology to design tunable vaccine systems. Anna aspires to become a Professor of Bioengineering to 
develop cutting edge biomedical technologies.  Outside of research, Anna is passionate about enriching 
the academic experience of others. She worked as a teaching assistant for two years, an experience which 
motivated her to pursue an academic career. With one of her classmates at Georgia Tech, Anna cofounded 
TheGirlCodeProject, an organization which provided STEM workshops to women in Atlanta. At MIT, she 
plans to become involved in educational outreach and advocacy to promote inclusivity in the classroom, lab, 
and workspace.

Lisa Schott
President and Principal Acoustical Consultant, Quietly Making Noise, LLC
LinkedIn: www.linkedin.com/in/lisa-schott-21782118/

Biography
Lisa Schott is the President and Principal Acoustical Consultant at Quietly Making Noise, 
LLC, a company that she founded in 2002 in Orlando, Florida.  She has worked for more 

than 35 years in the energy and building construction industries, with extensive experience providing 
a wide range of acoustical consulting and noise control services to clients with industrial, commercial, 
and residential projects. During her career, she has started several successful businesses, including sole 
proprietorships, partnerships, and a non-profit entity, as well as creating new business segments for 
existing companies. Lisa received a bachelor’s degree with highest honors in Mechanical Engineering 
from the Georgia Institute of Technology.  She is a member of the Institute of Noise Control Engineering, 
National Council of Acoustical Consultants, Acoustical Society of America, and American Society of 
Mechanical Engineers.  Lisa is an Emeritus Member of the Advisory Board for the George W. Woodruff 
School of Mechanical Engineering at Georgia Tech. Lisa received the Astronaut Scholarship (then Mercury 
Seven Scholarship) from 1987-1990 at Georgia Tech.  She is the Vice Chair of the Board of Directors of the 
Astronaut Scholarship Foundation (ASF), serves on its Executive Committee, is the Founder of the alumni 
organization known as the Astronaut Scholars Honor Society, and has served as the Chair of the Strategic 
Planning Task Force and Program Committee, among other roles. Lisa was twice named the Engineer of 
the Year for Technical Excellence by the Florida Section of the American Society of Mechanical Engineers 
and was appointed to the Council of Outstanding Young Engineering Alumni of Georgia Tech in 2005.  She 
has written technical papers on acoustics, provides training sessions on the topics of acoustics and noise 
control, and holds U.S. Patent 7,562,743 for an Acoustical Window and Door Covering which is marketed as 
Shut-Eye™ Acoustical Shutters. Her philanthropic endeavors extend beyond ASF and include membership 
in the Henri Landwirth Society of Give Kids The World as well as pro bono acoustical consulting and active 
volunteerism for them and membership in the Weldon Society of the Foundation for Seminole State College.  
She and her husband, George, are founding donors of the Jennifer Lynn Schott Childhood Arthritis Clinic at 
Nemours Children’s Hospital, and they do frequent public speaking engagements and DJ / MC work for their 
favorite charities. 

https://www.linkedin.com/in/anna-romanov-54499b121/
https://www.linkedin.com/in/lisa-schott-21782118/
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Nicole Stott
Astronaut, Founding Director, Space for Art Foundation
LinkedIn: www.linkedin.com/in/nicole-stott-60442682/

Biography
Nicole is an astronaut and artist who creatively combines the awe and wonder of her 
spaceflight experience with her artwork to inspire everyone’s appreciation of our role 

as crewmates here on Spaceship Earth. She is a veteran NASA Astronaut with two spaceflights and 104 
days living and working in space as a crewmember on both the International Space Station (ISS) and the 
Space Shuttle. Personal highlights of her time in space were performing a spacewalk (10th woman to do so), 
flying the robotic arm to capture the first HTV, working with her international crew in support of the multi-
disciplinary science onboard the orbiting laboratory, painting a watercolor, and of course the view out the 
window. Nicole is also a NASA Aquanaut. In preparation for spaceflight, she was a crewmember on an 18-day 
saturation dive mission at the Aquarius undersea laboratory.  Nicole believes that the international model 
of peaceful and successful cooperation we have experienced in the extreme environments of space and sea 
holds the key to the same kind of peaceful and successful cooperation for all of humanity here on Earth.  She 
is the founder of the Space for Art Foundation — uniting a planetary community of children through the 
inspiration of space exploration and the healing power of art.

SCIENTIFIC CONNECTIONS CONFERENCE SPEAKERS
David Alexander, Ph.D., OBE
Director, Rice Space Institute
LinkedIn: www.linkedin.com/in/david-alexander-obe-06615b14/

Creating the Technology Bridge Between Earth and Space

Abstract
All space hardware, supporting everything from satellite communications to 

rovers on Mars and sustaining a continued human presence in Low Earth Orbit and eventually on the 
Moon and Mars, is a result of the application of a wide range of technologies developed here on the 
ground.  There is a growing need for novel, intelligent, flexible and versatile technologies that expand 
the societal benefits of the space enterprise and expand the development of a space-based economy.  
In this talk, we will discuss how the translation of technologies to and from space foster innovation. 

Biography
David Alexander OBE is a professor in the Department of Physics and Astronomy at Rice University, 
where his primary areas of research are solar physics, exoplanetary physics and earth remote sensing.  
Alexander also serves as the Director of the Rice Space Institute where he is responsible for providing 
vision, direction, and leadership. Professor Alexander was awarded an OBE in June 2018 for services 
to the space industry at home and abroad and to higher education. David received a Presidential 
Early Career Award for Scientists and Engineers in 2004 and was appointed a Kavli Frontiers Fellow 
by the National Academy of Sciences in 2006.   He is former Chair of the Solar Physics Division of the 
American Astronomical Society and former Chair of the Solar Heliospheric Interplanetary Environment 
program.  He has served on many professional committees including the NASA Advisory Council’s 
Heliophysics Subcommittee, the NASA Solar Heliospheric Management and Operations Working Group, 
and the ESA/NASA Solar Orbiter Payload Committee.  He currently serves on the advisory boards of 
SpaceCom, the Sasakawa International Center for Space Architecture and on the editorial boards of 
Space Science Reviews and ROOM: The Space Journal.  He has been named a GlobalScot by the Scottish 
government and was elected to the Board of Directors of the American Astronautical Society in 2018.  
Professor Alexander joined the faculty at Rice in 2003. He received his Bachelor of Science in Natural 
Philosophy and Astronomy, and his doctorate on Relativistic Cosmological Models from the University 
of Glasgow. 

https://www.linkedin.com/in/nicole-stott-60442682/
https://www.linkedin.com/in/david-alexander-obe-06615b14/
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Daniel Araya, Ph.D.
Senior Aerospace Engineer, Johns Hopkins Applied Physics Laboratory
LinkedIn: www.linkedin.com/in/daniel-araya-4a713baa

Overview of the Hypersonic Boundary-Layer Transition 
(BOLT) Flight Experiment Abstract

The boundary-Layer Transition (BOLT) flight experiment is a sounding-rocket 
flight test, sponsored by the Air Force Office of Scientific Research (AFOSR), designed to measure 
the onset of boundary-layer transition in hypersonic flight. To be launched from Esrange, Sweden 
in 2021, the BOLT flight payload was designed and built by the Johns Hopkins University Applied 
Physics Laboratory (APL) in close coordination with teams across academia, industry, and government. 
One of the goals of the flight is to test the current state-of-the-art in predicting boundary-layer 
transition on a geometry with highly swept leading edges and low-curvature, concave surfaces, in 
contrast to previous flight tests which have focused on straight and elliptical cones. The design of 
the flight payload has included ground testing at multiple wind-tunnel facilities and pushed the 
limits of current Computational Fluid Dynamics simulations and boundary-layer stability analyses. 
This talk will give an overview of the BOLT research activities, including selected highlights of 
the numerical analyses, ground tests, and design and fabrication of the flight hardware. 

Biography 
Dr. Araya joined APL in 2018 as a member of the Senior Professional Staff. He received his BS (2008) and MS 
(2011) from Texas A&M University, where he helped to develop a magnetohydrodynamic computational 
tool for studying plasma flows. He received his MS (2012) and Ph.D. (2015) from the California Institute of 
Technology, where he studied experimentally the wake vortex dynamics of vertical-axis wind turbines. 
Dr. Araya was an assistant professor of Mechanical Engineering at the University of Houston from 2016-
2018, where he directed research aimed at studying three-dimensional vortex interactions in high 
Reynolds number flows. Since joining APL, Dr. Araya has focused his attention to the challenges of 
hypersonic vehicle design, particularly as it relates to boundary layer transition and aerothermal analysis. 
He currently supports a variety of Department of Defense programs and APL-funded internal research 
projects. He is a co-PI on an AFOSR-sponsored project in support of post-flight research for BOLT and the 
PI on an ONR-funded project focused on hypersonic transition and turbulence research. Additionally, 
he is a senior member of AIAA and currently serves on the AIAA Fluid Dynamics Technical Committee.

Santhosh Balasubramanian
Director of Product, Notable Labs
LinkedIn: www.linkedin.com/in/santhosh-balasubramanian-89542840/

Opportunities for Functional Precision Medicine to Improve the Quality of Cancer Care

Abstract 
Precision medicine, or personalized medicine, is an approach to medicine which 

acknowledges that every patient is unique, and therefore tries to match each patient to the right 
treatment at the right time, based on the details of their personal illness. Since the sequencing of 
the human genome in 2003, the most common approaches to precision medicine have relied on 
sequencing a patient’s DNA, matching a patient to a drug based on a specific genetic mutation 
thought to drive their disease. Despite two decades of focused research and development on 
genomic precision oncology, only ~25% of cancer patients have a clinically actionable mutation, and 
even within that subgroup, <50% of patients benefit from their genomically-targeted therapy. 
Motivated by these challenges, there is an emerging movement among researchers towards functional 
precision medicine, which complements genomic precision medicine by inferring information about 
the best treatment based on how a patient’s cells respond to a specific perturbation (typically, dosing 
with a drug in a laboratory). As a member of this field, Notable Labs has developed a flow cytometry-
based functional precision medicine platform for patients with blood cancers, with a focus on acute 
myeloid leukemia (AML) and myelodysplastic syndrome (MDS). In this presentation, Santhosh 
Balasubramanian (Director of Product, Notable Labs) will discuss (1) why genomically complex 
diseases like MDS necessitate functional precision medicine, (2) how Notable Labs has designed its 
platform to overcome historical challenges with similar technologies, and (3) why functional precision 
medicine requires novel clinical trial designs to enable efficient drug-diagnostic co-development. 

https://www.linkedin.com/in/daniel-araya-4a713baa
https://www.linkedin.com/in/santhosh-balasubramanian-89542840/
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Santhosh Balasubramanian continued

Biography
Santhosh Balasubramanian is the Director of Product at Notable Labs, where he leads a team developing 
predictive clinical diagnostics for blood cancers. Prior to Notable Labs, Santhosh held roles as a biomedical 
informatics researcher at Stanford School of Medicine and a product manager at Khan Academy and Google. 
Throughout his career, Santhosh has been passionate about designing and building technology to help 
people learn, heal, and grow. Santhosh studied computer science and biology at Princeton University.

Patrick Biltgen, Ph.D.
Principal, Booz Allen Hamilton
LinkedIn: www.linkedin.com/in/patrickbiltgen/

Challenges and Solutions for AI Adoption at Scale

Abstract: 
Artificial Intelligence (AI) is a rapidly advancing field with applicability across 

missions and domains, but significant challenges to widespread adoption at scale remain. This 
presentation will highlight several notable challenges in the application of machine learning to 
problems in the computer vision, geospatial intelligence, and forecasting domain. Dr. Biltgen will 
highlight key approaches for data conditioning, training data calibration, and problem definition. The 
presentation will review successful approaches to delivering AI and machine learning at scale across 
multiple fields and stimulate discussion into cross-fertilization of new AI methods across domains.

Biography
Patrick Biltgen is a Principal in Artificial Intelligence and Mission Engineering in the Strategic Innovation 
Group (SIG) at Booz Allen Hamilton. He previously served as the Director of Analytics and Data Services 
at Perspecta where he led research and development efforts for machine learning, artificial intelligence, 
modeling, and Internet-of-Things (IoT) capabilities. He also led the technical development of a data 
integration framework for a major Intelligence agency and novel open source analytic pilot tracking treaty 
violations during the Syrian Civil War. Dr. Biltgen spent six years at BAE Systems where, as the senior mission 
engineer, he implemented a revolutionary method for data correlation and discovery of the unknown for 
the National Geospatial-Intelligence Agency. As a researcher in the Georgia Tech Aerospace Systems Design 
Laboratory (ASDL), he developed an approach to simultaneously optimize aircraft technology and tactics 
using artificial intelligence. He served in a technical leadership role for data integration, predictive analytics, 
and distributed processing programs for multiple Government agencies. In 2016, Dr. Biltgen published 
Activity-Based Intelligence: Principles and Applications, the first unclassified textbook on this contemporary 
intelligence tradecraft. Biltgen is a recipient of the INSA Edwin Land Industry Award, the Astronaut Scholarship 
Foundation Neil Armstrong Award of Excellence, and the National Intelligence Integration Award. Biltgen 
holds a bachelor’s, master’s, and Ph.D. in Aerospace Engineering from the Georgia Institute of Technology.

Jessica Blomberg, Ph.D.
Owner, Quality CMC Consulting
LinkedIn: www.linkedin.com/in/qualitycmcconsulting/ 

How to Conduct Phase Appropriate Drug Development 
Based on Business Model and Product Type

Abstract 
Working across different therapeutic areas and various business models, we will explore (1) how to best 
implement phase appropriate chemistry, manufacturing, and controls (CMC) decisions for pharma/biotech/
medical devices and (2) how to implement laser focus in a compliant manner. Depending on if the end 
goal is to engage in merger and acquisition (M&A) activity or carry the asset into the commercial realm, the 
development decisions taken will vary. It is important to understand based on the business model, how to 
best implement a growth strategy and align activities based on the asset objective(s), regulatory risk and 
acceptance, and company resources. This variation depends on the asset space, company structure, and 
therapeutic area. The ultimate objective is minimizing the time required to get the asset to its end goal by 
streamlining internal operations to facilitate phase-appropriate, flexible, and solid science-driven decisions. 

https://www.linkedin.com/in/patrickbiltgen/
https://www.linkedin.com/in/qualitycmcconsulting/
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Jessica Blomberg continued 

Biography
Jessica owns Quality CMC Consulting, an award-winning pharmaceutical development consulting company, 
focusing on delivering flexible and phase appropriate support to emerging and established Biotech/Pharma/
Medical device clients. She empowers compliant and science driven decisions that are right first time. She assists 
clients with due diligence M&A activities and virtual company design and function. International clients include 
small start-ups to big pharma, government, and nonprofits.  Jessica was named 2020 Triangle Business Journal 
Life Science Consultant of the Year. Prior to starting Quality CMC Consulting 8 years ago, she worked for small-to-
mid sized companies in various roles: CMC pharmaceutical development for drug substances and various drug 
product forms (injectables, inhalation, oral, and topical), QC, QA, PM, and regulatory affairs. For seven years, she 
was on the executive committee serving as Past-Chair, Chair, Co-Chair, Secretary, and Treasurer for the non-profit 
NC Discussion Group of AAPS. Jessica received her Ph.D. in Analytical Chemistry from Duke University, is a Board 
Member of the Astronaut Scholarship Foundation, is a Board Member-at-Large for PDA Southeast Chapter 
and is a Strategic Advisor. She is the co-inventor of multiple patents and provides training to the Industry. 

Josh Blomberg
Enterprise Systems Group, Applied Research Associates
LinkedIn: www.linkedin.com/in/josh-blomberg-a744551b/

An Overview of the Team Awareness Kit (TAK) Platform  

Abstract 
An overview of the Team Awareness Kit will be presented. Features and 

capabilities of the program will be described along with information on Open Source access. 
The ability to customize the program through development of plugins using a Software 
Development Kit (SDK) will be discussed, along with recent examples of use in the field.

Biography
Mr. Josh Blomberg works with Applied Research Associates where he leads the Enterprise Systems 
Group. Mr. Blomberg has a background in networking, computer security and modeling & simulation. 
His current work focusses on development of networking and communications software, and 
web and mobile applications. Mr. Blomberg has BS and MS degrees in Computer Science.

Larry Bradley, Ph.D.
Branch Deputy, Space Telescope Science Institute

Cosmic Dawn: Galaxies in the Early Universe

Abstract 
One of the most exciting frontiers in astronomy is the discovery and study of galaxies 
at very early cosmic times.  Using the Hubble and Spitzer Space Telescopes, we 

have observed infant star-forming galaxies 400 million years after the Big Bang, looking back across 
97% of the age of the universe.  Discovering the most distant galaxies is extremely challenging, but 
nature has provided us some assistance in the form of “cosmic telescopes.” Massive galaxy clusters 
can act as gravitational lenses whose large magnifications provide an opportunity to observe the 
unseen distant universe.  I will give an overview of Hubble and Spitzer surveys and describe how we 
are using these observations to search for and study the most distant galaxies in the universe. 

Biography
Larry Bradley, Ph.D., is an astrophysicist and science software engineer at the Space Telescope Science 
Institute, the science operations center for the Hubble Space Telescope (HST) and the James Webb Space 
Telescope (JWST). His research focuses on the formation and evolution of galaxies in the very early universe, 
primarily studying galaxies gravitationally lensed by massive galaxy clusters. He serves as the Branch Deputy 
of the Data Analysis Tools Branch and the JWST Data Analysis Component Lead, where his responsibilities 
include developing data analysis tools to maximize the science from JWST and other missions. 

Larry received the Astronaut Scholarship (then Mercury Seven Scholarship) in 1993 at the University 
of Central Florida, where he received bachelor’s degrees in Physics (with Honors) and Mathematics.  
He received a Ph.D. in Astrophysics from the Johns Hopkins University. He has served on the 
Astronaut Scholarship Foundation Board of Directors since 2003 and is the Chair of the Scholarship 
Committee. Larry was selected as the 2018 recipient of the Neil Armstrong Award of Excellence. 

http://linkedin.com/in/josh-blomberg-a744551b/
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Alexander Carney, Ph.D.
Visiting Assistant Professor, University of Rochester
LinkedIn: www.linkedin.com/in/alexander-carney-a78b5468/

Reaching New Heights: Measuring Complexity in Geometry and Dynamics

Abstract
Which math test would you rather take: ‘1+2=’ or ‘257607/91883+109241/533251=’? 

They’re both just one addition operation, so why is the second clearly harder? If you said something 
like ‘it’s got more digits,’ what you’ve given is an example of a simple, yet surprisingly powerful height 
comparison. Heights are classes of functions which measure the complexity of numbers, functions, 
and geometric objects, and are one of the core tools of algebraic number theory. But not all heights 
are created equal. Given a dynamical system—a function which iterates over and over again on 
the same geometric space—I’ll explain how to create a height function precisely matched to the 
system, so that where a point is headed many iterations later is already predicted by its height right 
now. My recent work generalizes this construction from settings with one variable to any number of 
variables. In particular, one can now study a family of dynamical systems with several parameters and 
relate the geometry and complexity of any individual member to that of the whole family itself. 

Biography
Alex Carney is currently a Visiting Assistant Professor of mathematics at the University of Rochester, with 
research interests in number theory and arithmetic dynamics. His work uses tools from arithmetic geometry 
to better understand classical questions about dynamical systems. Before coming to Rochester, Alex 
completed his Ph.D. in mathematics at UC Berkeley, and did masters’ degrees in math at Cambridge and in 
science and technology studies at UCL while studying in the UK on a Marshall Scholarship. Alex has nearly 
10 years of experience as an educator, both in the classroom and through the Juara Foundation, a non-profit 
he co-founded to better connect scientists and communities in the Brazilian Pantanal.  He has run projects 
ranging from installing solar power at a Guató indigenous health post to teaching music composition using 
spectrograms of jaguar growls. Outside of work, Alex is a violinist and an avid wildlife photographer. 

Banu Cole, Ph.D.
Scientific Director, HemoShear Therapeutics
LinkedIn: www.linkedin.com/in/banucole/

Leveraging the HemoShear Technology for New 
Collaborations, New Discoveries, & New Thinking

Abstract 
HemoShear Therapeutics is built upon a proprietary technology that recapitulates the in vivo 
microenvironment of native tissues and organs on the benchtop, allowing for the recreation 
of normal and disease processes in different human tissues of interest, including the vascular 
system, the liver, and cancer. Because these tissue models mimic the in vivo state of the human 
body, these models can be leveraged to study diseases in a human relevant model and thus more 
accurately identify new therapeutic approaches. This technology has supported two external drug 
discovery programs (a partnership with Takeda for NASH and another with Horizon for gout) and 
has fueled internal efforts for identification of new therapeutic strategies for rare diseases. 

Biography
Banu Cole, Ph.D., is a Scientific Director in HemoShear Therapeutics’ nonalcoholic steatohepatitis (NASH), 
gout, and rare disease drug discovery programs. Dr. Cole’s background is in cancer and cell biology as well 
as endocrinology in the space of diabetes and cardiovascular disease. She has utilized this background to 
help direct and develop in vitro human surrogate systems for drug discovery at HemoShear. These systems 
are physiologically relevant human systems that recapitulate the microenvironment, cellular hemodynamics 
and transport, tissue architecture, and disease responses of the native tissue organ. In particular, the in 
vitro human surrogate liver system has been modeled for studying pediatric rare diseases, NASH, and gout 
and are currently involved in preclinical drug discovery efforts for these diseases. Dr. Cole obtained her 
Ph.D. in cell/cancer biology from Harvard Medical School and her BS from The College of William & Mary. 

https://www.linkedin.com/in/alexander-carney-a78b5468/
https://www.linkedin.com/in/banucole/
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Brien Flewelling, Ph.D.
Chief SSA Architect, ExoAnalytic Solutions Inc.
LinkedIn: www.linkedin.com/in/brien-flewelling-a97a1648/

Advanced Commercial Services for SDA in Deep Space

Abstract
ExoAnalytic Solutions operates the world’s largest private telescope network 

dedicated to the detailed observation and analysis of space traffic primarily operated in the 
geosynchronous orbit neighborhood.  This talk will illustrate how we apply our sensing infrastructure 
of more than 300 optical telescopes, passive RF technologies, and advanced analytics to understand 
events more than 40,000 km away in near-real time.  I will give examples of observed spacecraft 
anomalies, successful flight safety support provided to operators in deep space, and I will illustrate a 
few of the challenges experienced in enabling persistent support to increasingly ambitious deep space 
missions.  As the space economy evolves and eventually brings commerce to the moon and beyond, 
there will be additional needs which require extending these capabilities beyond geosynchronous 
orbit.  I will therefore also discuss key challenges and what we are doing about them at ExoAnalytic, 
associated with extending space domain awareness and flight safety services to cislunar space. 

Biography
Dr. Brien Flewelling is the Chief SSA Architect at ExoAnalytic Solutions. Focused keenly on optimizing 
the provision of real-time data and services to commercial and government customers worldwide, Dr. 
Flewelling works closely with innovative engineers and scientists to establish, develop, communicate, 
and deliver technical solutions that maintain ExoAnalytics technical edge in providing highest quality 
of service per dollar observation support to spacecraft operators above 10,000 km. Dr. Flewelling is an 
aerospace professional with government, academia, and industry experience and has been recognized 
in each of those sectors as a thought leader including receiving a Rotary National Award for Space 
Achievement (RNASA). Today Dr. Flewelling leads engagement focused on the developing SDA and 
STM markets including opportunities to provide flight safety support services, enabling increasingly 
ambitious space operations, identifying and developing advanced value-added services for space 
traffic management, and pioneering extensions of SDA capabilities into the Cislunar Regime.

Jennifer Galvin, Ph.D.
LinkedIn: www.linkedin.com/in/jennifer-galvin-5a4745111/

Learnings From My Journey From ASF Scholar Through a 
Career in Application and Product Development

Abstract 
After receiving undergraduate and graduate degrees in chemistry, I started an industrial 

career in research and product development. The real-world experience translating customer needs 
and inputs into prototypes and final products has been an exciting journey, with lots of opportunities 
to learn. After reflecting on where this more than 20-year career path has meandered, I looked back and 
thought about the advice I would have given my younger self about how to make the most of the product 
development experience. This includes understanding the various stages of the product development 
journey, as well as skills and mind sets that are needed along the way, such as the ability to communicate 
technical concepts across a broad audience and the ability to learn and adapt quickly as new data 
and insights are gained, to list a few. This talk will cover some of what I’ve learned along the way.  

Biography
Dr. Galvin received a Bachelor of Science in Chemistry from Harvey Mudd College, and a Ph.D. in 
Chemistry from University of Illinois at Urbana-Champaign. She was an Astronaut Scholar during her 
time at Harvey Mudd College. She has worked at DuPont for more than two decades, holding various 
assignments in research, application development, and product stewardship. These assignments have 
primarily involved product developments using nonwoven materials and sheet structures in a wide 
variety of market spaces. She holds US patents related to end-use applications in filtration and roof 
underlayment. Dr. Galvin’s current assignment focuses on development of composite materials and 
substrates for aerospace applications. This role involves understanding the needs of global end-users 
and working to develop new products to meet those needs. Dr. Galvin is also the President-elect of 
the executive board for the Institute for Environmental Sciences and Technology, a nonprofit technical 
association for the fields of contamination control, and environmental and reliability testing. 

https://www.linkedin.com/in/brien-flewelling-a97a1648/
https://www.linkedin.com/in/jennifer-galvin-5a4745111/
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Paul Garofolo
President & CEO, Locus Biosciences
LinkedIn: www.linkedin.com/in/paulgarofolo/

Precision Antimicrobials Using CRISPR-Phage Technology

Abstract
Locus Biosciences is a clinical-stage biotechnology company developing CRISPR-

enhanced precision antibacterial products (crPhage™) to address critical unmet medical needs in 
bacterial infections and microbiome indications in oncology, immunology, and central nervous system 
therapeutic areas. The Locus platform combines CRISPR-Cas3, which shreds target DNA within a bacterial 
cell, with bacterial viruses called bacteriophage to specifically kill target pathogens while leaving non-
target bacteria (i.e., the rest of the patient’s microbiome) unharmed.  Locus has strong backing from 
partners, having signed a collaboration agreement with Johnson & Johnson worth up to $818 million 
in upfront, development, and commercial milestones and has signed contracts with BARDA that could 
yield up to $144 million in revenue to Locus and with CARB-X for up to $14 million. The company 
launched its first clinical trial in 2020 and expects to read out top-line data for that trial in Q1 2021. 

Biography
Paul Garofolo has been a member of multiple Executive Management teams of both publicly 
traded multi-national corporations and successful startup opportunities. In addition to his 
current CEO responsibilities at Locus Biosciences, he served as Chief Technology Officer 
& Global Head of CTM Operations at Patheon Pharmaceuticals, as well as Global Head of 
Manufacturing & Supply and Chief Information Officer at Valeant Pharmaceuticals. 

Christine Greve
Ph.D. Student, Texas A&M University
LinkedIn: www.linkedin.com/in/christinemgreve

State Estimation of a Global Plasma Chemistry 
Model Using an Extended Kalman Filter

Abstract 
Computational efforts to simulate plasma processes have routinely faced challenges due to the multiscale, 
multispecies, and multidimensional nature of these processes. Recent efforts to combat these challenges 
have shifted to utilizing predictive modeling for these processes, spanning from kinetic simulations that 
track particle-level interactions to fluid-based models that study device scale interactions. Advancements 
in data-driven modeling and machine learning are providing new research opportunities for better 
incorporation of experimental results into these computational models to face these challenges. This work 
uses a state estimation technique applied by a real-time predictor-corrector scheme from the controls 
community known as the extended Kalman filter (EKF). The extended Kalman filter aims to provide the 
best estimated time history of unknown parameters and states that best explain the elapsed measurement 
data, known as the unknown input estimation problem. Previous work has been performed to generate 
and verify a physically-informed EKF (PI-EKF) that satisfies physical constraints for a given system through 
tuning two noise parameters. This filter can be used simultaneously with an experiment or actual 
operation of a device to continually update a computational model using the incoming measurements. 
This presentation will detail the application of the PI-EKF to a simple plasma chemistry model. 

Biography
Christine Greve is a fourth year Ph.D. student at Texas A&M University. She is part of Dr. Kentaro 
Hara’s Plasma Dynamics Modeling Laboratory at Stanford University, where she studies the 
application of data-driven modeling to plasma chemistry models. She received a bachelor’s 
degree in aerospace engineering from the University of Oklahoma and a master’s degree in 
the same from Texas A&M University. Christine is a 2019 NDSEG fellowship recipient and, in 
addition to her studies, volunteers as the head ballet teacher at a local dance studio.  

https://www.linkedin.com/in/paulgarofolo/
http://www.linkedin.com/in/christinemgreve
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Namrah Habib
Ph.D. Student, University of Oxford
LinkedIn: www.linkedin.com/in/namrah-habib-97a586101/

Exploring Terrestrial Planets through Atmospheric Convection Modelling

Abstract 
Characterizing the environment of exoplanets, planets orbiting other stars, enhances 

our understanding of planetary atmospheric processes, internal structures, planet formation mechanisms, 
and will eventually lead to the holy grail of exoplanet science, detecting biosignatures of alien life. 
However, exoplanet atmospheres are complex and include a diverse range of physical processes. Within 
this work, we focus on studying basic principles of atmospheric convection to improve characterization 
of terrestrial exoplanet atmospheres. Terrestrial planets are defined as planets with a condensed solid or 
liquid surface. While atmospheric convection has been thoroughly modelled and characterized for Earth, 
it has not been studied in detail for exoplanets. Most studies of exoplanet atmospheres use convection 
parametrizations; which are approximate schemes that us to estimate the influence of convection within a 
planetary atmosphere. While convection parametrizations provide an initial understanding of atmospheric 
convection, they are often limited and simplified. Additionally, many parametrizations do not account for 
compositional convection, which is defined as convection that arises due to molecular weight differences 
of an atmospheric component with respect to the background air. In this work, we explore the physics of 
compositional convection on terrestrial planets using our solved convection model called Cloud Model 1 
(CM1). Our aim is to use our CM1 simulations to fully understand the effects of compositional convection 
and develop a convection scheme that is more representative of terrestrial exoplanet atmospheres and can 
improve our understanding of these planets. We aim to apply our convection scheme to known exoplanets 
to improve their characterization and determine whether these planets can potentially be habitable.

Biography
Namrah graduated with a dual bachelor’s degree in aerospace and chemical engineering from the University 
of Arizona in 2018. During her time in undergrad, Namrah worked for the NASA OSIRIS-REx Asteroid Sample 
Return Mission. As an undergrad researcher, Namrah gained a glimpse of how difficult it is to study planets 
and how little we understand about planet formation, evolution, and what creates the diverse range of 
planets we observe today. Namrah’s experiences in undergrad further sparked her interest in learning about 
space exploration and planetary science. To build upon her engineering background, Namrah decided to 
pursue a one-year master’s degree in astronomy at the University of Cambridge with the aid of a Churchill 
Scholarship. Her master’s research project focused on characterizing the distribution of warm dust grains 
in a range of planetary systems using observations from the Large Binocular Telescope Interferometer. 
Studying warm dust located close in to its host star allows to constrain planet formation and evolution. 
Additionally, this project showed that warm dust can hinder observations of planets orbiting other stars, 
called exoplanets. Following her master’s degree, Namrah decided to pursue a Ph.D. in planetary physics 
at the University of Oxford to continue her exploration of planetary bodies. Her current research focuses 
on modelling atmospheres for rocky planets both within our Solar System as well as those beyond.  

https://www.linkedin.com/in/namrah-habib-97a586101/
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Joseph Han, Ph.D.
LinkedIn: www.linkedin.com/in/joseph-han-7946334/

Novel Neural Architecture Search for AI

Abstract 
Deep Valley Labs is a venture laboratory where we try to validate hypothesis, both 
technical and non-technical, related to creating high impact companies.  Only after 

we have validated a startup sufficiently do we go out and raise more traditional venture financing.  Given 
the structure and resources at our disposal, we are able to explore contrarian solutions to big problems 
in any number of verticals such as software, hardware, materials, therapeutics, security, etc.  One area of 
interest is the field of artificial intelligence.  While there have been great accomplishments with deep neural 
networks, most solutions are far from the capabilities we traditionally associate with true intelligence, e.g. 
generalization, one-shot learning, adaptability, etc.  We are currently exploring techniques that we hope 
will enable us to demonstrate this more intelligent behavior in a computationally tractable manner. 

Biography
Joseph works at the intersection of quantum mechanics and computation. He is currently the CTO of Deep Valley 
Labs, a venture laboratory, where the goal is to improve the likelihood of success by validating hypothesis for 
proto-startup ideas prior to raising external capital. Previously, he introduced the use of Linux commodity clusters 
for quantum chemical electronic structure simulations at Dow Chemical in the 90’s. He has held positions at 
multinational corporations such as Intel, early stage startups such as QuantumScape, and Lawrence Livermore 
National Laboratory, with roles ranging from running physics-based (quantum and continuum) calculations for 
experimental and manufacturing design to contributing to and leading teams providing hardware, software, and 
cloud consulting services. He has a Ph.D. from Stanford University, where he focused on ab initio calculations, and 
M.S. and B.S. degrees from Texas A&M University all in Chemical Engineering. He volunteers with the Astronaut 
Scholarship Foundation to support STEM education to continue the legacy of the original Mercury 7 Astronauts. 

Ashley Hayden
Graduate Student, Baylor College of Medicine
LinkedIn: www.linkedin.com/in/ashley-hayden-5434b313a/

Presynaptic RNA Binding Protein Regulation of Learning and Memory in C. Elegans

Abstract
Learning and memory are critical for organisms to survive. Many aspects of learning and 

memory, such as synaptic plasticity and formation of long-term memories, require local protein synthesis in 
neuronal synapses. Until recently, research on local protein synthesis has mainly focused on post-synaptic areas. 
However, new evidence suggests that pre-synaptic protein synthesis plays an equally important role in learning 
and memory. We now know that presynaptic terminals are translationally active during behavior, including 
following memory training in rats, which raises an important question: how is this presynaptic protein synthesis 
regulated to support learning and memory? RNA binding proteins are translational regulators of post-synaptic 
protein synthesis and are known to be important for learning and memory. Furthermore, RNA binding protein 
dysfunction is known to cause neurological diseases like Alzheimer’s and Autism. Therefore, I hypothesize that 
RNA binding proteins regulate presynaptic protein synthesis to support learning and memory. I will test this 
hypothesis using the nematode worm Caenorhabditis elegans due to its simple and well-defined nervous system, 
wealth of genetic tools, and molecularly conserved behavior. I will find novel regulators of learning and memory, 
identify downstream mRNA binding targets of a family of conserved neuronal RNA binding proteins, pumilios, 
during learning and memory, and investigate pumilio control of mRNAs essential for mitochondrial function as a 
putative mechanism for memory regulation. 

Biography
Ashley Hayden was born and raised in Houston, Texas. Growing up, Ashley had a passion for helping others, which 
led her to pursue a premedical degree from Texas A&M University. However, come college, she was surprised by 
how much she loved her basic science classes, and tried research to see if it was right for her. 
Ashley began her research journey in 2017, where she used CRISPR/Cas9 gene editing technology to study the 
genetic mechanisms behind monarch butterfly migration. She also performed sequencing projects on novel 
bacteriophages for a database of potential therapeutics for antibiotic-resistant bacterial infections. Ashley 
graduated in May 2019 from Texas A&M with a B.S. in Biology with Honors. She solidified her love for research and 
due to her passions for bioinformatics, psychology, and genetics, decided to pursue a Ph.D. in Neuroscience at 
Baylor College of Medicine. 

https://www.linkedin.com/in/joseph-han-7946334/
https://www.linkedin.com/in/ashley-hayden-5434b313a/
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Ashley Hayden continued
At BCM, Ashley recently joined the lab of Dr. Rachel Arey, where she now studies the molecular 
underpinnings of learning and memory. She uses the nematode worm C. elegans and utilizes 
a variety of techniques in her research, such as CRISPR/Cas9, NextGen genomics techniques 
(including RNAseq, CHIPseq), behavioral assays and microscopy. The Arey lab’s goal is to understand 
the molecular underpinnings of learning and memory and age-related cognitive decline to 
eventually develop therapeutics to aid in the fight against neurodegenerative diseases. 

Ashley’s long-term goal is to go into the biosciences industry after her Ph.D. and 
is open to hearing about opportunities inside and outside of her field. 

Andrew Jones, Ph.D.
CEO, Activated Research Company
LinkedIn: www.linkedin.com/in/andrewjones-arc

Innovations in Chemical Analysis

Abstract
Chemical analysis is the process of measuring the identity and quantity of 

chemicals present in a product or process. These measurements are critical for ensuring the health 
and safety of foods and drugs, identifying explosive residues, understanding the human body, 
controlling manufacturing inputs, quality control, research and development, and more. There are 
numerous tools and detectors used to measure chemicals including gas and liquid chromatography, 
mass spectrometry, spectroscopy, and others. In this talk I will discuss new innovations in chemical 
analysis equipment developed by Activated Research Company and their impact on the world of 
testing. Specifically, you will learn how a small Minnesota-based start-up disrupted the paradigm that 
accurate quantification requires calibration of each individual compound with a simple add-on product, 
and how this product is changing the way researchers develop renewable products and fuels.  

Biography
Dr. Andrew Jones is the CEO and co-founder of Activated Research Company. Andrew graduated 
from the University of Minnesota-Twin Cities in 2009 with degrees in chemical engineering 
and chemistry and went on to receive a Ph.D. in chemical engineering from the University 
of California, Berkeley where he studied catalysis. He is the inventor of the Polyarc® system, 
which has been recognized by several awards including an R&D100 award, Analytical Scientist 
Innovation award and Best New Product award from the Gulf Coast Conference.  

Matt Kane
CEO, Precision Biosciences
LinkedIn: www.linkedin.com/in/matthew-kane-ab3ba0/

Delivering on the Promise of Genome Editing

Abstract 
Delivering on the promise of genome editing. Genome editing technologies have 

opened the door to a world in which we can very precisely modify the genomes of living cells and 
organisms. This talk will review a novel, non-CRISPR approach to genome editing called ARCUS that 
harnesses a naturally occurring genome editing enzyme. The talk will also review how this unique genome 
editing technology is being used to develop therapies that may be able to overcome cancers and actually 
cure certain genetic diseases. 

Biography
Matt Kane is CEO and co-founder of Precision Biosciences, a genome editing company dedicated to 
improving life ($DTIL) through the proprietary genome editing platform ARCUS. Precision is actively 
developing product candidates in three innovative areas: allogeneic CAR T immunotherapy, in vivo gene 
correction, and food.  

Matt has led Precision since its inception in 2006 and serves on Precision’s Board of Directors. He has over 
fifteen years of experience in the life sciences industry and was formerly with Suros Surgical Systems, later 
acquired by Hologic.  When he isn’t working, you can find Matt enjoying time with his wife and daughters or 
hiking with his dog. He received his B.S. and M.S. from the Rose-Hulman Institute of Technology and holds an 
MBA from Duke University. 

http://www.linkedin.com/in/andrewjones-arc
https://www.linkedin.com/in/matthew-kane-ab3ba0/
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Trent Kingery, Ph.D.
Research Pilot, NASA JSC
LinkedIn: www.linkedin.com/in/trent-kingery-3543994/

Aircraft Operations Optimization Using System Dynamics Modeling

Abstract 
System Dynamics modeling is a powerful tool that can identify the future effects of 

present-day decisions.  If a system dynamics model is created and verified as accurate, using past data 
to be robust, it can also be used to assist decision makers to optimize profits and efficiencies. Aircraft 
operations are very dynamic and sensitive to technical and socioeconomic changes.  From technical 
shortfalls to pandemic effects, a basic system dynamics model tailored to the type of aircraft operations 
can be highly beneficial when shaping an organization.  These organizations must decide what their 
higher-level goal or their key metric should be.  For example, commercial aviation companies strive 
for profit, whereas government aviation organizations desire reduced costs per flight hour along with 
mission success through proficiency and training.  Most of these metrics can be captured by assessing 
an organization’s net worth trend, then tailoring the model to produce the sub-level desired metrics.  
This topic of discussion will include the overall business dynamics model for aircraft operations along 
with examples of socioeconomic changes.  For example, the most recent pandemic shifted how aircraft 
organizations operate due to both the reduction in demand to fly and the World Health Organization and 
Center for Disease Control’s implementation of social distancing between passengers.  This new historical 
data set provides us the ability to tailor and to reevaluate the model allowing for model robustness and 
accuracy.   

Biography
Trent is originally from the Carolinas.  He served in the Marine Corps for 24 years as both an enlisted Marine 
and Officer.  He retired in 2014 in Corpus Christi, Texas.  He was commissioned a Second Lieutenant in the 
United States Marine Corps in 1999, winged a Naval Aviator in January 2002 and designated an F/A-18 
Hornet Pilot in June 2003.  Trent flew combat missions in the F/A-18A+ strike-fighter jet off the USS Harry S. 
Truman (VMFA-115, 2004-2005) and from Al Asad Air Base, Iraq (VMFA-533, 2006) in support of Operation 
Iraqi Freedom.  After his FA-18 tours, he reported to NAS Patuxent River, MD in 2006 where he served as the 
V-22 Osprey Interoperability and Key Performance Parameter Integrated product Team Lead.  He then served 
as an Instructor Pilot for the UC-35C/D business jets at Joint Base Andrews, MD (2009-2012).  He deployed 
to the Middle East several times supporting Operations Iraqi and Enduring Freedom in the UC-35D.  Trent’s 
last military duty station was as the Head Instructor Pilot at the Flight Instructor Training Unit at NAS Corpus 
Christi, TX.  He trained over 70 instructor pilots during his tenure transitioning the T-34C Turbo Mentor to the 
T-6B Texan aircraft (2012-2014).   After retirement from the Marine Corps in 2014, Trent served as a part-time 
contractor Simulator Instructor for the T-45C Advanced and T-6B Primary Training Programs (2014-2017).  His 
primary job was as a senior Aerospace Engineer for the US Army’s Research and Development Engineering 
Command.  NASA hired Trent in May 2017 as the Research Pilot/Airworthiness and Maintenance Manager 
(A&MM) at NASA Wallops Flight Facility (Goddard Space Flight Center, May-Dec 2017) where he managed the 
Wallops Flight Facility contract responsible for maintenance and logistics support for their seven Research 
Aircraft.  In December 2017, Trent was transferred to NASA Johnson Space Center to be a T-38N Instructor 
and Functional Check Flight Pilot at the Aircraft Operations Division (AOD) at Ellington Field, TX supporting 
the Space Flight Readiness Program flying the T-38(N) and Gulfstream III Research Aircraft (2018-Present).  
He serves as a Gulfstream III Aircraft/Mission Commander.  He performs research flights globally mapping 
glaciers, fault lines, permafrost layers, and more (2018-Present).  He currently is the Aviation Safety Officer 
for Aircraft Operations at Johnson Space Center.  Trent has flown more than 3,600 flight hours in 22 different 
aircraft, 695.0 combat flight hours, 175 combat missions, and 165 carrier-arrested landings.  He is the owner 
of Vertical Views Photography®, a professional aerial photography business.  He strives for business success 
through networking and marketing through Small Business Associations and philanthropy.  Trent earned a 
B.S. in Aerospace Engineering from North Carolina State University, a B.S. in Electronic Systems Technologies 
from Southern Illinois University at Carbondale, an M.S. in Systems Engineering from Naval Postgraduate 
School, and is currently a Ph.D. Candidate in Systems Engineering from Colorado State University (Expected 
graduation date of May 2021).  While serving in the Marine Corps and Army, he was certified as a DAWIA 
Level III SPRDE, Level III PM and Level I T&E member of the acquisition workforce.  Trent’s military and civilian 
honors include Nine (9) Air Medals Strike Flight, one Joint Service Commendation Medal, Two (2) Navy 
Commendation Medals, Two (2) Navy Achievement Medals; Iraqi Campaign and Afghanistan Campaign 
Medals, one Global War on Terrorism Service Medal, and one Global War on Terrorism Service Medals.  He 
was awarded the Astronaut Scholarship in 1998-1999 from NC State University.

https://www.linkedin.com/in/trent-kingery-3543994/
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Emily Kloska
Program Manager, Northrop Grumman
LinkedIn: www.linkedin.com/in/emilykloska

Space Based Optical Communications Systems

Abstract 
Imagine living in the 1600s, wanting to charter a ship to the Americas as you dream 

about the chance to explore a new world, create a new future, or found a new system of government. 
However, there are only so many ships. The cost of chartering or purchasing said ship is cost prohibitive. But 
then you realize that you don’t need a whole ship. All you need is a seat. And you learn that ships routinely 
sail with extra capacity, enabling someone like you to affordably realize your mission as a secondary 
passenger. This seems like an obvious option; however, since its inception, the space transportation industry 
created charter ships that only the world’s wealthiest governments could afford. Space missions were solely 
defined by political motivation and players were limited to the few opportunities that such costly endeavors 
afforded. However, in recent decades, innovation in rideshare capabilities, small satellites, and miniaturized 
technologies have opened the door for exponential growth in the quantity of space missions. These 
advancements allow even universities, start-ups, and smaller countries to see their mission fly, making space 
more accessible and increasing the benefit that humanity receives from a given launch. 

Biography
Emily Kloska is a space enthusiast, STEMinist, and dreamer of a better tomorrow. She is a Program Manager 
at Northrop Grumman where she leads a team of satellite engineers. With a background in systems 
engineering, mechanical design, and deep space exploration mission architecture, Emily seeks to influence 
public opinion and policy to increase awareness of Space-Bound Earth-Benefit. Her favorite planet is Earth, 
and she firmly believes that space missions will provide us the vision, technology, and knowledge we need 
to create a better future. She discovered space as a freshman at Texas A&M University where she began 
exploring astronomical instrumentation and space vehicle design, ultimately obtaining her degree in 
aerospace engineering.  

Christina Kreisch
Ph.D. Candidate, Princeton University
LinkedIn: www.linkedin.com/in/christina-kreisch-11938774/

Unraveling the Universe’s Mysteries with Artificial Intelligence

Abstract
Astrophysics is a field with a plethora of data and complicated relationships arising from the 
fundamental laws governing our Universe. One of the greatest challenges in astrophysics 

is understanding the relationship between galaxies and underlying parameters of the universe. As of yet, the 
field has faced challenges applying neural networks to this data to extract interpretable relationships that can 
be extended. Modeling such relationships with petabytes of data has been computationally prohibitive. This 
work represents some of the first that harnesses the power of petabytes of information to extract interpretable 
relationships between the observable universe and cosmological models using neural networks. Our team has 
44,100 simulations of the universe, representing thousands of different cosmologies (i.e. universes that evolve 
differently to our own) and corresponding to a total volume larger than the observed one. We utilize a graph 
neural network architecture, which allows us to maintain the structure of our data in our model. We construct and 
train our graph network in an interpretable way, enabling us to contribute to existing theory by interpreting our 
graph network with symbolic regression in addition to providing new constraints on cosmological parameters. 
We place constraints on cosmological parameters from cosmic voids, large empty swaths in the universe, with an 
error of less than 10%, an excellent constraint compared to the literature. Further, the literature lacks substantial 
theory about cosmic voids. Our ongoing work will produce interpretable relationships between cosmic voids and 
cosmological parameters, an impactful result that will influence many other efforts.  

Biography
Christina Kreisch, an NSF Graduate Research Fellow, Presidential Fellow, and Charlotte Elizabeth Procter Fellow, is 
a 5th year Astrophysics Ph.D. candidate at Princeton University. Graduating in 2021, she will receive Certificates in 
both Statistics & Machine Learning and Computational & Information Science. She graduated from Washington 
University in St. Louis in 2015 with a double major in Physics and Mathematics and won the Astronaut Scholarship 
in 2014. Her work focuses on understanding the large scale structure of our universe and how we can use it to 
better constrain theories of the universe’s evolution and its constituents. She has interests in utilizing machine 
learning to glean complicated, nonlinear relationships in data. 

http://www.linkedin.com/in/emilykloska
http://www.linkedin.com/in/christina-kreisch-11938774/
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Derek Lang, Ph.D.
Founder/President, Engineering Space
LinkedIn: www.linkedin.com/in/derek-lang-07b2a31

Breaking the Mold: Doing Things Differently in Space

Abstract 
It used to be that whenever someone mentioned space, everyone thought of NASA 

and the Space Shuttle.  People would be in awe when you told them you were a rocket scientist, and you 
would always get the joke about “you don’t have to be a rocket scientist to …” But these days, there is a new 
buzz around space.  People are excited about SpaceX’s reusable flyback boosters, complain about Starlink 
and the plethora of Starlink satellites blocking the astronomer’s view, and rave about Virgin Galactic’s SPAC 
financing in the stock market. Space is changing, and it is no longer the purview of the government, the 
military or even the United States and Russia.  Countries and private companies are changing what we do 
in space and how we do things in space – from the business being done in space to the technologies to 
do things in space to the way in which companies are financed to get to space.  This presentation shares 
some of the recent growth areas in space and how space is being done differently to make it happen. 

Biography
Derek Lang has over 30 years experience in technical and program management for commercial 
satellites, space launch vehicles, government regulations and policy. He held important roles at the US 
Department of Transportation/Office of Commercial Space Transportation, Boeing Sea Launch, Space 
Systems/Loral, and TGV Rockets, and has advised rocket development companies such as Ventions, LLC, 
Generation Orbit, and SpinLaunch. He founded, and is Technical Director for, Engineering Space, an 
aerospace technology development and consulting firm in the San Francisco Bay Area.  His company 
focuses on encouraging NewSpace early-stage ventures in developing business organizations, regulations, 
government research proposals, systems engineering and program management. His career has led 
him to work internationally, conducting space launches from the Baikonur Cosmodrome, in the middle 
of the Pacific Ocean, and Kourou, French Guiana. He has a dream of seeing people accessing space as 
part of their daily lives, and is excited to assist companies striving to achieve that goal.  He was a judge 
for the Google Lunar XPRIZE, a competition to encourage private companies to send spacecraft to the 
moon and he was involved with San Jose State University in California to develop Cubesat platforms for 
education purposes. He also has extensive leadership experience in non-profit religious and community 
service organizations. He was a recipient of the Astronaut Scholarship Foundation scholarship from 
1996-1999, while studying for his Ph.D. in Aerospace Engineering at the University of Washington.  
  

Albert Manero, Ph.D.
President, Limbitless Solutions
LinkedIn: www.linkedin.com/in/albertmanero/

Advancing Pediatric Electromyographic Bionic Limbs

Abstract 
The field of rehabilitation engineering has been advancing with new research 

on human computer interfaces. Amputees, arising from either congenital or acquired limb loss, face 
unique challenges in both the access to prosthetics and developing the bond to the device. Factors 
such as the weight, comfort fit, financial costs, and dexterity performance are often cited as reasons 
for prosthetic rejection. Limbitless Solutions’ research at the University of Central Florida has been 
working to improve accessibility to bionic devices, leveraging additive manufacturing (3D printing) 
and electromyography. The role of additive manufacturing for reducing the weight and allowing 
for tailored device manufacturing has led to significant advances. To reduce complexity of learning 
to use the electromyography pattern recognition for multi-gesture, the research team is now using 
gamified training via bluetooth electromyography paired with a smartphone or tablet to improve 
outcomes. Currently in a national clinical trial for children with congenital limb loss, the investigation 
looks at both the functionality and cosmetic design’s impact on quality of life and performance.

Biography
Dr. Albert Manero is the President of Limbitless Solutions, a direct support organization for the University of 
Central Florida (UCF). Limbitless Solutions is an engineering innovation company designing multi-gesture 
bionic limbs for children and adults. The team uses additive manufacturing (3D printing) to design artistic

http://www.linkedin.com/in/derek-lang-07b2a31
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Dr. Albert Manero continued
& personalized bionics, that maximize both expression and function, with devices provided through clinical 
trials. He earned his Ph.D. in mechanical engineering from the University of Central Florida and holds research 
collaborator appointments from UCF, the Orlando VA, and Mayo Clinic Jacksonville. Albert was a Fulbright 
Scholar to Germany during his doctoral research and completed the Mirzayan science policy fellowship with 
the National Academy of Engineering. His research looks to advance accessibility to bionics and inclusivity in 
STEAM education, while leading their mixed learning laboratory for interdisciplinary student research at UCF.

Brian Mathason, Ph.D.
Senior Program Manager, Fibertek, Inc.
LinkedIn: www.linkedin.com/in/brianmathason

Space Based Optical Communications Systems

Abstract 
Optical communication systems address a growing need for high data rates from space 

by offering narrow beams for long distance transmission.  Fibertek has developed high performance, compact, 
space-based laser communications terminals for a variety of environments including low to geosynchronous 
earth orbit (LEO-GEO) and deep space for CubeSat and SmallSat platforms. We are currently developing optical 
communications technology for small spacecraft around the moon in support of the NASA Artemis program. 

Biography
Dr. Mathason leads the free-space optical communications team at Fibertek, developing optical 
communication terminals for CubeSat and SmallSat platforms. He has 20 years of experience in 
transitioning R&D technology into commercial, military, and space environments. Prior to his current 
role, Dr. Mathason served as group lead for the fiber laser team developing laser transmitters for 
remote sensing and underwater free-space communications systems. Before Fibertek, Dr. Mathason 
worked at Corvis Corporation, where he led a group of hardware systems engineers responsible for 
supporting the deployment of terrestrial long-haul telecommunications networking equipment.  
Dr. Mathason holds a bachelor’s and master’s degree in Electrical Engineering from Penn State and 
a Doctor of Philosophy in Electrical Engineering from the University of Central Florida / CREOL. 

Christine Morrison, Ph.D.
Assistant Professor of Chemistry, Colorado School of Mines
LinkedIn: www.linkedin.com/in/christinenmorrison/

Putting Biology’s Ancient Cofactors to Work: Making New Antibacterials to 
Treat Infections and Making New Catalysts to Reduce Atmospheric CO2

Abstract 
The Morrison lab is an interdisciplinary research group in the Department of Chemistry at Colorado School 
of Mines that employs inorganic chemistry to tackle global issues in health, energy, and the environment. 
The foundation of research in the Morrison lab is in exploring and exploiting biological metal catalysts, 
such as iron-sulfur clusters. Iron-sulfur clusters are ancient biological cofactors found in all domains of 
life. They are best known for their redox and catalytic properties, and they are involved in a variety of 
essential cellular processes, such as respiration, regulation of gene expression, and nitrogen fixation. 
The Morrison lab seeks to understand how iron-sulfur clusters form in biology as well as to harness their 
capabilities in synthetic materials. The lab is divided into two subgroups. The drug discovery subgroup 
is investigating the mechanism of iron-sulfur cluster formation in bacteria and exploring its viability 
as a drug target for new antibacterial agents. The biomimetic materials subgroup is synthesizing new 
porous materials containing iron-sulfur clusters for applications in energy and the environment. 

Biography
Dr. Christine N. Morrison grew up near Detroit, Michigan. She began academic research as a high school 
student in the laboratory of Dr. Ferman Chavez at Oakland University. She received her B.S. in Chemistry 
from the University of Michigan in 2010 while working with Dr. Adam Matzger. During the following year, 
she was a Fulbright scholar at the Karlsruhe Institute of Technology in Germany in the laboratory of Dr. 
Annie Powell. She then moved to California to earn her Ph.D. in Chemistry from the California Institute of 
Technology, which she completed in 2017 under the direction of Dr. Douglas Rees and with a National 
Science Foundation Graduate Research Fellowship. After completion of her Ph.D., she was a postdoctoral 

http://www.linkedin.com/in/brianmathason
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Christine Morrison, Ph.D. continued 
fellow in the laboratory of Dr. Seth Cohen at University of California, San Diego with fellowships from 
the University of California President’s Postdoctoral Fellowship Program and the National Institutes 
of Health. In 2019, she started as an assistant professor in the Department of Chemistry at Colorado 
School of Mines. Her research lab employs inorganic chemistry to tackle global issues in health, 
energy, and the environment. Half of the Morrison lab is investigating essential bacterial pathways 
as a target for developing new antibacterial agents, and the other half is creating new biologically-
inspired materials for carbon recycling. Outside of the lab, Dr. Morrison competes in triathlons. 

Austin Nash
Student, University of Colorado Boulder
LinkedIn: www.linkedin.com/in/austin-nash-a084111b2

Leveraging Multiple Datasets to Understand Past Range Dynamics and Predict 
Future Range Shifts of the Wyoming Ground Squirrel, Urocitellus Elegans

Abstract 
Predicting how wildlife species will respond to future environmental change is a Grand Challenge in ecology 
and allows wildlife managers to enact proactive conservation measures instead of reactively protecting 
declining species. Correlative species distribution models are a promising technique to rapidly generate 
spatially explicit predictions of habitat suitability but often rely on assumptions of niche conservatism, 
environmental variables that are biologically meaningful, and are limited by presence data availability. In 
this study I will use museum specimen data, citizen science data, and field surveys to generate occupancy 
and MaxEnt species distribution models for the Wyoming ground squirrel, Urocitellus elegans to understand 
how the species has responded to change in the past and how they might respond to future environmental 
change. The project is currently ongoing with the final season of fieldwork to be completed summer 2021. 
Museum specimen localities collected before 1980 were used as pre-climate change baseline locations and 
were resurveyed to determine which sites experienced extirpations. Occupancy models will be generated 
with this presence/absence data to identify important environmental variables that predict site persistence 
and for use in subsequent species distribution models. MaxEnt species distribution models will be generated 
from historical (pre-1980) and contemporary data (post-1980) to determine if their climatic niche was 
conserved and projected onto future climate scenarios to assess if climate change will lead to range shifts for 
U. elegans. By creating predictive models informed from ecological theory, ecologists can better understand 
how wildlife will respond to environmental change and provide this information to land managers.  

Biography
Austin Nash is a Bachelor’s-Master’s student in Ecology and Evolutionary Biology with a focus in GIS and 
computer science at the University of Colorado Boulder. Austin is a member of the McCain Mountain 
Lab under PI Dr. Christy McCain. The McCain lab uses mountains as natural experiments to study 
biodiversity, ecological theory, global change, montane ecology, and range limits. In the McCain lab, 
Austin runs two research projects related to how climate change influences the persistence of wildlife 
species. Austin studies how the spatial arrangement of microclimates can create areas of more suitable 
conditions that are potentially only accessible to small-bodied mammals. Secondly, Austin is studying 
how changing climate and land use influence persistence of Wyoming ground squirrel populations. 
He is combining historical museum data that span over a hundred years and resurveying historical 
populations with current intensive fieldwork in multiple states. Austin also recently published his 
undergraduate honors thesis exploring how health influences alarm calling in yellow-bellied marmots 
(https://doi.org/10.1093/cz/zoaa020). Austin also has a manuscript in review that examines the impact of 
human recreation on mammal activity in nature preserves in his hometown near Los Angeles, CA. After 
graduating from the EBIO Bachelor’s/Accelerated Master’s program, Austin wishes to pursue a research 
career at a federal agency (e.g., US Forest Service or US Geological Survey) or in academia. Austin plans 
to pursue a Ph.D. in behavioral/landscape ecology, to equip managers with an improved understanding 
of how animal behavior impacts wildlife conservation in an era of rapid environmental change. 

http://www.linkedin.com/in/austin-nash-a084111b2 


ASTRONAUT SCHOLARSHIP FOUNDATION | Scientific Connections Conference 2021 28

Eric Nussbaumer, Ph.D.
Data Scientist, AES Corporation
LinkedIn: www.linkedin.com/in/eric-nussbaumer-5303a440/

Modeling Forced Population Migration Using the Heat Equation

Abstract 
Despite the risk of COVID-19 by June of 2020 the United Nations Refugee Agency 

(UNHRC) estimated that globally more than 80 million people had been forced from their homes due to 
persecution, conflict, and human rights violations. If aid organizations can better understand the paths 
of these migrations they can respond more quickly and effectively with humanitarian assistance. We 
model population movement from forced migration, as heat flux, using the parabolic differential equation 
(heat equation) with variable thermal conductivity. The thermal resistance function describes how the 
population moves about the terrain. To construct the thermal resistance we use four different types of layers 
of resistance. The first layer is roads and waterways. Roads offer a paved surface, typically of low slope, in 
which a person can travel along. The second layer is the slope of the terrain. Steep slopes are harder to travel 
across than flat ground, so migrants may plan their paths to avoid steep terrain. The third layer used is the
country’s administrative boundaries. A population may choose to avoid traveling across administrative 
boundaries due to road blocks, security checks, or regional differences in politics and religion. The final layer 
is the United Nations Humanitarian Needs Overview inter-sector. The needs severity index is a seven-point 
scale (0 to 6), with higher numbers indicating greater need. This index is based on considerations such as 
population health, water, sanitation, and hygiene, nutrition, shelter, education, food and physical security.

Biography
Eric Nussbaumer holds a Ph.D. in Atmospheric and Oceanic Sciences along with a MS and BS in Aerospace 
Engineering. He currently works as a data scientist at the AES Corporation where he builds machine 
learning models to help AES Corporation generate and deliver clean renewable energy through 
solar, wind, and hydroelectric generation. In addition to launching and growing his own companies, 
Eric has also held analytical positions with DataRobot, Kimetrica, NCAR, and Ball Aerospace.

Andrew Santos, Ph.D.
Postdoctoral Appointee, Sandia National Laboratories
LinkedIn: www.linkedin.com/in/andrew-p-santos/

Reasons to Resist Rolling and Twisting in Granular Materials

Abstract 
Granular materials consist of solid, discrete particles. Granular physics can be 

successfully applied to ice floes, nuts, concrete powder and pills, to name a few phenomena and processes. 
A packed granular material acts like a solid and then flows like a liquid when stress is applied. The density 
of packings and the critical stress needed to flow them are sensitive to individual grain properties. 
Resistance to rolling and twisting motion is one such property, and yet these frictions are often ignored in 
simulations. We study the impact of rolling and twisting friction by simulating mechanically stable packings 
and steady-state bulk-like stress-controlled shear flows with particle-based, discrete element modeling. 
Going from frictionless particles to multi-frictional particles leads to looser packing fractions and lower 
connectivity - from 64% to 52% volume and 6 to 2.6 contacts per particle, respectively.  The amount of 
shear stress needed to flow multi-frictional particles can be 7 times higher than for frictionless particles. 

Sandia National Laboratories is a multimission laboratory managed and operated by National Technology 
& Engineering Solutions of Sandia, LLC, a wholly owned subsidiary of Honeywell International Inc., for the 
U.S. Department of Energy’s National Nuclear Security Administration under contract DE-NA0003525. 

Biography
Andrew P. Santos is a computational scientist at Sandia National Laboratories, as a postdoctoral 
appointee. Andrew uses computers to study the thermodynamics and processes of 
materials. He was awarded a BSc in chemical engineering by North Carolina State University 
and a Ph.D. in chemical engineering from Princeton University. He was awarded an NSF 
Graduate Research Fellowship in 2014. Andrew is a Durham, NC, USA native.

http://www.linkedin.com/in/eric-nussbaumer-5303a440/
http://www.linkedin.com/in/andrew-p-santos/
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Craig Schwartz
Research Meteorologist, National Center for Atmospheric Research
Connect: https://staff.ucar.edu/users/schwartz

Improving Weather Forecasts with High-Resolution Computer Models

Abstract 
Although everyone loves to complain about how meteorologists are always 
wrong, weather forecasting has actually dramatically improved over the past few 

decades.  Much of this improvement is related to advances in numerical weather prediction models (i.e., 
computer models), which are being configured with increasingly high resolution and can now predict 
individual thunderstorms and other localized phenomena.  Although these high-resolution models are 
still being developed, they are the future of weather forecasting, especially when the output is viewed 
probabilistically.  This presentation will provide an accessible introduction to high-resolution computer 
modeling and describe cutting-edge research that will lead to further improvements in weather forecasting.

Biography
Craig Schwartz joined the National Center for Atmospheric Research (NCAR) in 2009 after earning degrees 
in Meteorology from Penn State University and the University of Oklahoma.  Craig’s research focuses on 
high-resolution numerical weather prediction, including model evaluation, ensemble forecasting, and data 
assimilation, with applications directly related to weather forecasting.  He has authored and coauthored over 
forty articles in peer-reviewed atmospheric science journals and is an Associate Editor-in-Chief for Advances 
in Atmospheric Sciences and an Associate Editor for Monthly Weather Review and Weather and Forecasting. 

Scot Shepard
VP of CMC, Icosavax
LinkedIn: www.linkedin.com/in/scot-shepard-6194145/

Two-Component Virus-Like Particle Vaccine Candidates for Respiratory Infections

Abstract
Icosavax is developing several vaccine candidates for prevention of illness associated 
with viral respiratory infections. The antigens are two-component virus-like-

particles manufactured from recombinant proteins that are produced by Icosavax on an industrial scale.   
Icosavax licensed the technology from the Institute for Protein Design (IPD) at the University of Seattle, 
WA.  Two-separate recombinant proteins are manufactured. One is dedicated to particle formation (a 
pentamer) while the other (a trimer) is expressed as a fusion protein with a Class I virus fusion protein. 
Class I viral fusion proteins are also trimers. The resulting trimer of genetically fused polypeptides 
retains the pre-fusion state antigenic characteristics of the native viral protein.  The fusion proteins 
have long term stability under standard pharmaceutical manufacturing and distribution conditions 
and are designed to self-assemble, with the pentamer, into megadalton structures resembling viruses.  
The discoveries and innovations from the IPD will be briefly summarized and will be put into context 
by reviewing the construction of three potential target antigens using a platform CMC approach.

Biography
Scot Shepard lives in Chapel Hill, NC and works for Icosavax as Vice President of CMC 
Development. Scot entered industrial biopharma CMC in 1994 working for North American 
Biologicals in Miami, FL. Prior to Icosavax, Scot was VP of Global Technical Development for 
Seqirus and before that Senior Director of BioProcess Innovation at Takeda Vaccines.

https://staff.ucar.edu/users/schwartz 
http://www.linkedin.com/in/scot-shepard-6194145/
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Belinda Shreckengost
Senior Thermal Systems Engineer, Jet Propulsion Laboratory
LinkedIn: www.linkedin.com/in/belinda-shreckengost

Thermal Engineering Applications in Spacecraft Design

Abstract 
Thermal Systems Engineering is the discipline of designing temperature control 

for spacecraft hardware which is exposed to extreme environments during spaceflight.  As spacecraft 
become more technologically complex, careful management of these temperatures becomes even more 
critical.  The Thermal Systems Engineer starts early in the conceptual design phase and continues through 
final hardware implementation including test and in-flight operations.  This presentation will explore the 
basic heat transfer methods that drive thermal design and the “tools of the trade” that are commonly 
used in spacecraft thermal design.  We will also explore a few more contemporary design solutions.  Case 
studies will be presented for two current missions: Mars 2020 with the Perseverance Rover (landing date 
February 18, 2021), and the Nancy Grace Roman Space Telescope with the JPL Coronagraph Instrument 
(launch date in the mid-2020s).  The Mars 2020 mission has the unique requirements of both operating 
in the space environment during the cruise phase to Mars as well as the planetary surface environment 
for future Rover operations.   In contrast, the Coronagraph Instrument on the Roman Space Telescope 
is designed specifically for the space environment with the additional challenge of very stringent 
thermal stability requirements to support its precise optical measurements.  The presentation will 
highlight similarities as well as key differences in the thermal design architecture for each spacecraft. 

Biography
Belinda J. Shreckengost, is a Senior Thermal Systems Engineer at the Jet Propulsion Laboratory (JPL), 
having started at the lab in 2005.  She obtained her Bachelor of Science degree from Harvey Mudd College 
in 2000, enabled by receipt of the Astronaut Scholarship in 1999.  Belinda then obtained her Master of 
Science degree from the University of Southern California in 2010 while working full-time at JPL.  Belinda 
spent her first few years in aerospace engineering at Raytheon Santa Barbara Remote Sensing working 
on small optical instruments including the MTSAT Japanese Advance Meteorological Imager (JAMI), 
which launched in 2005.  During her time at JPL, Belinda has supported several early concept missions, 
including the PlanetQuest Space Interferometry Mission (SIM), as well as successfully launched missions 
such as the Orbiting Carbon Observatory (OCO-2).  She was excited to have been part of JPL’s recent Mars 
2020 mission, working on the thermal control implementation of the Cruise and Descent Stage which 
carried the Perseverance Rover to Mars.  Belinda is currently supporting the Nancy Grace Roman Space 
Telescope, a NASA Goddard Space Flight Center managed mission which is anticipated to launch in the 
mid-2020s.  JPL is responsible for delivery of the Coronagraph Instrument (CGI) for the Roman Space 
Telescope and Belinda is currently serving as the Product Delivery Manager for the CGI Mechanical and 
Thermal Subsystem.  This role expands upon on her previous experience in thermal design for optical 
systems while providing new and exciting opportunities in mechanical design and project leadership.   

Karen White
Sr. Commercialization Manager, Indiana University, 
Innovation and Commercialization Office
LinkedIn: https://www.linkedin.com/in/kfwhite/

Discovery and Delivery - Commercialization of University Research and Innovation

Abstract 
One of the primary goals of most academic research is to solve pressing problems 

facing the world. However, there is often a gap between the laboratory and those who can directly 
benefit from the solutions discovered.  Often, this is simply the transfer of knowledge—publishing and 
teaching others what was learned, so they can use that in the pursuit of their own research. However, 
much of the benefit comes in the form of building or creation of things—products such as drugs or 
computer technology applications—that will benefit people in solving their problems. And this means 
the transformation of academic research into market solutions.  All universities with significant research 
programs have established “technology transfer” offices, staffed with experts in intellectual property and 
commercialization to advise and guide their faculty, staff, and students on the process of moving research 
innovations into the public domain for societal benefit. This presentation provides an overview of the key 
issues and challenges facing academia in moving research innovation from the lab to the marketplace.

http://www.linkedin.com/in/belinda-shreckengost
https://www.linkedin.com/in/kfwhite/
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Karen White continued 

Biography
Karen White is Senior Commercialization Manager with the Innovation and Commercialization 
Office at Indiana University.  She assumed the role after serving as the acting executive director 
for that office while a nationwide search was conducted, to identify the new Associate Vice 
President for Innovation and Commercialization, who joined the office as of February 2020. 
Prior to assuming the interim leadership of the ICO, she was serving in a position with the Office of 
the Vice Chancellor for Research at Indiana University-Purdue University Indianapolis, where she is 
responsible for faculty support in the areas of Research Development and Commercialization.   Before 
joining IUPUI, Karen served as the Assistant Director for the Office of Technology Commercialization 
at Purdue Research Foundation. She has extensive experience in technology transfer, with a career 
spanning over 25 years, at both the Technology Licensing Office of Texas A&M University and the 
Center for Advanced Technology Development at Iowa State University, prior to taking a position 
with Purdue in July 2000.  She made the transition to a career in technology transfer in 1995, from her 
earlier career in chemical production support and environmental compliance at Hach Company. 

Marcos Zachary
Founder, HEBA Medical, LLC
LinkedIn: www.linkedin.com/in/marcos-zachary-029b47160

Passive Monitoring and Computationally Augmented Assessment of 
Motor and Cognitive Symptoms in Neurodegenerative Disease 

Abstract
Artificial intelligence technologies and wearable biosensing devices have begun to merge as of the last 
half-decade, yet their clinical applications and impact remains well below their potential. Some fashionable 
wearable technologies, often smartwatches or smart rings, are barred from clinical consideration due to 
hardware limitations from not being primarily medical devices. However, wearables that are first-priority 
medical devices are also drastically reduced by patient adherence, cost, comfort, and time of intended use. 
Furthermore, where attempts are made to bridge the gap between artificial intelligence and wearable 
biosensing devices, such as the Apple Watch, the clinical relevance of the outcome or diagnosis is not trusted 
or necessarily urgent — generally referred to as inactionable data or diagnoses. More succinctly, there seems to 
be a fundamental tradeoff between actionability (accuracy, urgency, relevance, interpretable) and accessibility 
(cost, longevity, user effort). We aim to restructure how this data is selected and processed in order to eliminate 
these tradeoffs and provide clinically actionable insights for patients with neurodegenerative diseases.
Modern inertial motion units (IMU) are small, cheap, energy efficient, and widely employed in smart 
devices and mobile robots. Integrating this simple and   widely accessible inertial data collection 
technology with advanced artificial intelligence techniques, we are developing a passive and objective 
method to track the progression of neurodegenerative diseases such as Parkinson’s disease and 
Essential Tremor. By having this reliable monitoring tool that doesn’t require the patient’s “adherence”, 
we aim to eliminate the guinea pig stigma often felt by neurodegenerative disease patients.

Biography
Marcos Zachary, a 2020 Astronaut Scholar, is a senior studying Biomedical Engineering and Computer 
Science at the University of Minnesota. He is also the Cofounder of HEBA Medical, LLC, a startup with 
the mission of alleviating the burden of subjective and inconsistent active monitoring of neurological 
disease through the use of wearable and smartphone sensors augmented with advanced analytics. In his 
subsequent academic years, he worked with Dr. Bitterman, whose work on  idiopathic pulmonary fibrosis 
(IPF) gave him the opportunity to engage in mathematical modeling; worked on a NSF-funded research 
experience at the Pulmonary and Critical Care Medicine program at Johns Hopkins, where he studied the 
immunobiology of IPF; and worked with Professor Mathew Johnson whose neuromodulation lab inspired 
the creation of his startup. In addition to his studies and research, he is an active member in the University 
Honors Program and the Tau Beta Pi Engineering Honors Society. He is also active in community service 
with St. Mary’s Coptic Orthodox Church and a founding member of the student group Conversation 
Club, where he enjoys talking with fellow students about a wide range of subjects such as politics. He 
also volunteers as an EMT at the University of Minnesota Emergency Medical Services. Besides leadership 
activities and community services, he is a self-taught pianist, an avid skier, and a soccer enthusiast. Marcos 
plans to go to graduate school where he hopes to fuse his research interest in computational modeling 
with medicine to develop new technology focused on improving diagnostics and patientcare.

http://www.linkedin.com/in/marcos-zachary-029b47160
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SCIENTIFIC CONNECTIONS CONFERENCE PRESENTING SPONSORS
Alcami Corporation
Elsie Melsopp, Ph.D. Director FDL
LinkedIn: www.linkedin.com/in/elsie-melsopp-ph-d-9a9a5065/
Mini-Tablets as a Drug Delivery Platform for a Pediatric Drug,
Metformin HCI
  
Booz Allen Hamilton
Patrick Biltgen, Ph.D., Principal, Booz Allen Hamilton
LinkedIn: www.linkedin.com/in/patrickbiltgen/
The Power of Artificial Intelligence for Government 

 
Carol Fitzgerald Tyler
LinkedIn: www.linkedin.com/in/cfitztyler/
Stepping into a World of Possibilities –
Where is Reinvention Headed

 
Rice Space Institute
Dr. David Alexander, OBE, Director
LinkedIn: www.linkedin.com/in/david-alexander-obe-06615b14/
Rice Space Institute: Supporting the Educational Mission
 
  
Shut Eye Acoustical Shutters
Lisa Schott, Investor
LinkedIn: www.linkedin.com/in/lisa-schott-21782118/
Shut-Eye™ Acoustical Shutters –
For a Quiet Night’s Sleep
   
Sterling Pharma
Mark Muldowney, Head of Innovation and Technology
LinkedIn: www.linkedin.com/in/mark-muldowney-522a6310/

Greg Holgate, KTP Associate
LinkedIn: www.linkedin.com/in/greg-holgate-029765139/

An Up-Close Look at Biocatalysts, Accelerating Syntheses
Using Nature’s Catalysts
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http://linkedin.com/in/cfitztyler/
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http://linkedin.com/in/lisa-schott-21782118/
http://linkedin.com/in/mark-muldowney-522a6310/ 
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To aid the United States in retaining its world leadership in technology and innovation by supporting 
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