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• My Story
– High School

• Graduated high school at PHS in 2007

– Undergraduate University
• Originally planned to graduate from St. Cloud State University (SCSU) in 

2012, but was denied from all schools

• Interned at the University of Alabama in Huntsville (UAH) summer 2012 for 

computational heliophysics

• Studied abroad in Wonju, South Korea fall 2012 at Yonsei University studying 

Korean culture, history, and language
– I took a trip to Fukuoka, Japan with friends from Korea

• Graduated from SCSU in 2013 with a double major in physics and 

mathematics with a minor in computer science

• Applied to UAH and Florida Institute of Technology (FIT) and was accepted 

to both
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• My Story
– Graduate University – Teaching Assistant

• I decided to go to UAH for a degree in physics, researching in heliophysics

• I applied to the NASA Earth and Space Science Fellowship (NESSF) Spring 

2014 and was not selected

• At the end of summer, I took the physics comprehensive exam and passed 

at the PhD level (there were 3 of 14 students who passed that year!)

• The first 2 years I worked as a teaching assistant
– I taught physics and astronomy labs, staffed the physics tutor center, and graded 

graduate level course work
–Summer 2015 I taught Physics 3, the first college course I was fully responsible for

• I was seriously looking into changing research advisors/fields (heliophysics 

to lightning physics) because I was not able to get a research assistantship 

(I had no time to do research as a teaching assistant)

• Before I officially switched, I found out I was awarded the NESSF in 

heliophysics
–This fellowship is up to 3 years of funding that covers tuition, travel, and a stipend

–The second time applying for the NESSF I understood the research topic less, yet the 
reviewers thought my second project was better
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• My Story
– Graduate University – Research Assistant

• During my time as a research assistant I have traveled around the country 

and the world attending conferences and giving presentations:
–San Francisco, California (AGU)
–Savanah, Georgia (APS)
–Baltimore, Maryland (APS)
–San Antonio, Texas (SwRI)
–Princeton, New Jersey (IBEX meeting)
–Monterey, California (ASTRONUM)
–Sunriver, Oregon (Blue Waters Symposium)
–Hermanus, South Africa (Space Weather Summer camp)
–Neustrelitz, Germany (Space Weather Summer camp)
–Warsaw, Poland (IBEX meeting)

– NASA at Marshall Space Flight Center
• Began working as a civil servant July 2017 in the Natural Environments 

group (EV44)

• Our EV44 group consists of:
–Space environment – cosmic rays, solar energetic particles, trapped radiation belts
– Terrestrial environment – Earth weather forecasting, winds; sea states, waves, etc
–Meteor environment – meteor showers, fireballs, cometary debris
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My Story – Astronomy 
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• My parents gave me a 

telescope for Christmas when 
I was in high school – After 

seeing Saturn with my own 

eyes, I was hooked!

• I started a new hobby of 

astrophotography…
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My Story – Mathematics and Programming
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• In math class during high school, I 

became fascinated with fractals 
because of how simple the rules 

are, yet how beautiful they are

• I programmed my Ti-83 graphing 

calculator to generate this fractal 
(it took more than half the day to 

calculate!)
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My Story – From high school to SCSU
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• I graduated at ~50% in my class… I never studied except for 

math league and the only consistent A’s I earned were in math
• I passed senior English by 0.3%...

• I applied 2 months late to St. Cloud State University, I never had 

a clear plan – I knew I wanted to do something in astronomy

• SCSU did not have an astronomy program so the next best thing 
was physics – I started a physics teaching degree, but later 

changed to a double major in physics and mathematics and a 

minor in computer science

• It took me 2 solid years to 

learn how to study… Before 

this, I had a C average in 

college
• Once I learned how to study 

(and in groups!) I started to 

earn straight A’s
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My Story – Highlights and Lowlights in SCSU
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• I had a wonderful advisor who 

helped me beyond expectation and 
still gives me advice to this day!

• I also worked for her at the SCSU 

planetarium, creating and making 

shows for the public – this helped with 
my public speaking skills 

tremendously

• I worked as a pre-algebra/algebra 

tutor at the Math Skills Center – this 

prepared me for teaching to many 

diverse students

• I originally planned to graduate in 

Spring 2012, but I was denied at all 6 
schools I applied to because I did 

not have any research experience…
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My Story – Turn in the Road
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• Within about a month of getting denied from all 6 graduate 

schools (the application process is not cheap!), I found out I:
– was accepted at an internship in Huntsville, Alabama for 

computational heliophysics research during 2012 summer and

– I was also accepted to study abroad in South Korea for the 2012 fall 

semester

• Sometimes you need to fail to let 

blessings fall on you!

• Because I decided to minor in computer 

science, it helped me to excel during the 

internship where I learned how to 

program supercomputers

• Studying in Korea, I further learned how 
to read, write, and speak Korean

• I also had the opportunity to intern by 

teaching English as a second language 

to 5th and 6th graders
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Working at NASA
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• I started working as an aerospace engineer 

at NASA at the end of last summer
– Our group in the natural environments team 

consists of experts in:
• Space environment

• Terrestrial environment

• Meteor environment

– I am apart of the space environment group 

where I focus on galactic cosmic rays, solar 

energetic particles, and trapped belt 

radiation around the Earth



The Adventure Begins NOW.

Join Us on The Journey!
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A PHASED APPROACH
SLS:  THE FOUNDATIONAL CAPABILITY FOR A GENERATION

Using the 

International Space Station

Operating in the Lunar 

Vicinity (proving ground)

After 2030
Leaving the Earth-Moon System 

and Reaching  Mars OrbitNow

2020s

Phase 0

Continue research and 

testing on ISS to solve 

exploration 

challenges. Evaluate 

potential for lunar 

resources. Develop 

standards.

Phase 1

Begin missions in 

cislunar space. Build 

Deep Space Gateway. 

Initiate assembly of 

Deep Space Transport.

Phase 2

Complete Deep 

Space Transport and 

conduct yearlong 

Mars simulation 

mission.

Phases 3 and 4

Begin sustained 

crew expeditions to 

Martian system and 

surface of Mars.

04

19
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SLS BLOCK 1 CONFIGURATION FOR EM-1

Launch Abort System (LAS)

RS-25

Aerojet Rocketdyne

Service Module (SM)

Spacecraft Adapter

5-Segment 

Solid Rocket Booster 

Orbital ATK

Interim Cryogenic

Propulsion Stage (ICPS)

Boeing/United Launch Alliance

Encapsulated Service Module (ESM) Panels

Crew Module (CM)

Orion Capsule

Lockheed Martin

Launch Vehicle Stage Adapter

NASA

Orion Stage Adapter

Core Stage & Avionics

Boeing

04

19
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SLS NATIONWIDE TEAM
WORKING WITH OVER 1100 CONTRACTORS IN 42 STATES 

• Engaging the U.S. Aerospace Industry

• Strengthening Sectors such as Manufacturing

• Advancing Technology and Innovation for Deep-Space Exploration

NASA Facilities

NASA Centers

2017 

Data

04

19
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BUILDING A BIGGER, BETTER BOOSTER
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FUELING THE FLAMES
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19
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DESIGNED FOR PERFORMANCE
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EM-1 IN-SPACE STAGE
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RETURNING TO DEEP SPACE
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Journey Through the Constellations

A multicultural glance at the stars in our night sky

NASA/MSFC Natural Environments Branch EV44

Anthony M. DeStefano

Princeton, MN Outreach Event

April 30 – May 4, 2018







How do you connect the dots?

● Cultures around the would see the sky differently than we do. 

The day-to-day objects we see or our beliefs influence what we 

imagine in the sky

● What do you picture in the night sky?

–Your dog or cat?

–An airplane?

–A skyscraper?

–A cell phone?





천상열차분야지도

Celestial Planisphere

map, 14th century



淳祐天文図
Suzhou Star Chart, 

12th century
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NASA’s Advanced Concepts Office:
Spacecraft Design Exercise

NASA/MSFC Natural Environments 

Branch EV44

Anthony M. DeStefano

Princeton, MN Outreach Event

April 30 – May 4, 2018
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 We want to demonstrate how the 

iterative design process works 

without requiring the extensive 

analyses typically required during 

the design process. To that end, 

we’ve developed the following 

exercise.  

 In this exercise, you assume the 

role of one of ACO’s subject matter 

experts. You have been asked to 

attend a conceptual design 

session. You are designing a 

satellite for a customer that has 

multiple design objectives. You will 

use your “knowledge” of your 

discipline, represented by the 

simple equations and tables below, 

to provide mass, power, and cost 

estimates for your discipline. 

Welcome
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 In a typical study, the structures experts will estimate 

the mass of a conceptual design by developing a 

simplified structural model of the design, typically in 

MSC/NASTRAN. By subjecting the model to the loads 

seen in launch and flight, the expert can whittle the 

structural mass to a minimum that meets launch and 

flight requirements.

 In this exercise, use the equations below to estimate 

the structural mass and cost. There typically isn’t a 

power requirement for structural analysis. You will 

have to work with the other teams to get some of the 

values you’ll need for your portion of the study.

Structures Expert

Draft – 050616 – Work In 

Progress

$𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒𝑠 = $1000×𝑚𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒𝑠  

𝑚𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒𝑠 (𝑘𝑔) =
𝑚𝑡ℎ𝑒𝑟𝑚𝑎𝑙 +𝑚𝑝𝑜𝑤𝑒𝑟 +𝑚𝑎𝑣𝑖𝑜𝑛𝑖𝑐𝑠 +𝑚𝑠𝑐𝑖𝑒𝑛𝑐𝑒

4
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 In a typical study, the thermal experts will estimate 

the mass, power, and cost requirements for a 

conceptual design by developing a simplified 

thermal model of the design, typically in Thermal 

Desktop. By subjecting the model to the thermal 

loads seen at launch and in flight, the expert can 

devise a system that will keep sensitive equipment 

operating in their ideal temperature ranges. 

 For this exercise, use the equations below to 

estimate the thermal system’s mass, cost, and 

power requirements. You will have to work with the 

other teams to get some of the values you’ll need for 

your portion of the study.

Thermal Expert

Draft – 050616 – Work In 

Progress

𝑚𝑡ℎ𝑒𝑟𝑚𝑎𝑙 (𝑘𝑔) =
𝑝𝑡ℎ𝑒𝑟𝑚𝑎𝑙
100

 

$𝑡ℎ𝑒𝑟𝑚𝑎𝑙 = $12000 ×𝑚𝑡ℎ𝑒𝑟𝑚𝑎𝑙  

𝑝𝑡ℎ𝑒𝑟𝑚𝑎𝑙 (𝑊) =
𝑝𝑎𝑣𝑖𝑜𝑛𝑖𝑐𝑠 + 𝑝𝑠𝑐𝑖𝑒𝑛𝑐𝑒

4
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 In a typical study, the power experts will select and size components 

that meet the power requirements for the science payload, avionics 

systems, and thermal control systems. 

 For this exercise, use the equations below to estimate the power 

system’s mass, cost, and power requirements. You will have to work 

with the other teams to get some of the values you’ll need for your 

portion of the study.

Power Expert

Draft – 050616 – Work In 

Progress

𝑝𝑇𝑂𝑇𝐴𝐿 (𝑊) = 𝑝𝑎𝑣𝑖𝑜𝑛𝑖𝑐𝑠 + 𝑝𝑠𝑐𝑖𝑒𝑛𝑐𝑒 + 𝑝𝑡ℎ𝑒𝑟𝑚𝑎𝑙  

𝑚𝑝𝑜𝑤𝑒𝑟 (𝑘𝑔) =
𝑝𝑇𝑂𝑇𝐴𝐿
10

 

$𝑝𝑜𝑤𝑒𝑟 = $500 ×𝑚𝑝𝑜𝑤𝑒𝑟  
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 In a typical study, the avionics experts will select and size 

components that meet the avionics objectives. 

 For this exercise, you will select one of five avionics 

packages, labeled A, B, C, D, and E. Each of the packages 

has a corresponding mass, power requirement, and cost. 

Each package also meets different objectives, listed as 1, 

2, 3, 4, and 5. During the exercise you will have to justify 

your selection balancing the avionics objectives with their 

cost, mass, and power requirements. To meet the overall 

needs of the customer you may have to change the 

package you choose. You will have to inform the other 

groups of your decision. 

Avionics Expert

Draft – 050616 – Work In 

Progress

Avionics 
Package 

mavionics 
(kg) 

pavionics 
(W) 

$avionics 
($) 

Objectives  
Met 

A 500 900 $900,000 1,2,3,4,5 

B 500 600 $750,000 1,2,3,4 

C 700 400 $300,000 1,2,3 

D 750 1000 $250,000 1,2 

E 1000 200 $100,000 1 
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 In a typical design study, ACO will work with the customer to define the 

science objectives. As the design becomes more mature, the customer 

may wish to modify the design to accomplish more science objectives. 

 For this exercise, you will select one of five science packages, labeled A, 

B, C, D, and E. Each of the packages has a corresponding mass, power 

requirement, and cost. Each package also meets different objectives, 

listed as 1, 2, 3, 4, and 5. During the exercise you will have to justify your 

selection balancing the science objectives with their cost, mass, 

and power requirements. To meet the overall needs of the 

customer you may have to change the package you choose.

You will have to inform the other groups of your decision. 

Science Payload Expert

Draft – 050616 – Work In 

Progress

Science 
Payload 

mscience 
(kg) 

pscience 

(W) 
$science 

($) 
Objectives  

Met 

A 300 900 $900,000 1,2,3,4,5 

B 270 600 $750,000 1,2,3,4 

C 150 400 $300,000 1,2,3 

D 110 1000 $250,000 1,2 

E 200 200 $100,000 1 
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 Find a solution. No subsystem constraints, 

meet all the science objectives.

Exercise 1

Draft – 050616 – Work In 

Progress

Science Payload

Avionics Package

System 𝒎𝒔𝒚𝒔𝒕𝒆𝒎 𝒑𝒔𝒚𝒔𝒕𝒆𝒎 $𝒔𝒚𝒔𝒕𝒆𝒎

Structures N/A

Thermal

Power N/A

Avionics

Science

Total
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 Find a solution. Minimize the total mass of 

the system.

Exercise 2

Draft – 050616 – Work In 

Progress

Science Payload

Avionics Package

System 𝒎𝒔𝒚𝒔𝒕𝒆𝒎 𝒑𝒔𝒚𝒔𝒕𝒆𝒎 $𝒔𝒚𝒔𝒕𝒆𝒎

Structures N/A

Thermal

Power N/A

Avionics

Science

Total
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 Find a solution. Minimize the total mass of the 

system.

Exercise 2

Draft – 050616 – Work In 

Progress

HINT : Use a Trade-Tree to identify Options

Low Mass 

Science Options

Low Mass 

Avionics Options

Science Payload C

Science Payload D

Avionics Package A

Avionics Package B

Avionics Package A

Avionics Package B
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 Total power can’t be any more than 1.4 kW. 

Design a system that meets the most science 

objectives. 

Exercise 3

Draft – 050616 – Work In 

Progress

Science Payload

Avionics Package

System 𝒎𝒔𝒚𝒔𝒕𝒆𝒎 𝒑𝒔𝒚𝒔𝒕𝒆𝒎 $𝒔𝒚𝒔𝒕𝒆𝒎

Structures N/A

Thermal

Power N/A

Avionics

Science

Total
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EM-1 Secondary Payload Selection

• 19 NASA center-led concepts were evaluated and 3 were down-

selected for further refinement by AES toward a Mission Concept 

Review (MCR) planned for August 2014

• Primary selection criteria:
- Relevance to Space Exploration Strategic Knowledge Gaps (SKGs)

- Life cycle cost

- Synergistic use of previously demonstrated technologies

- Optimal use of available civil servant workforce

Payload
NASA Centers

Strategic Knowledge Gaps 

Addressed

Mission Concept

BioSentinel

ARC/JSC

Human health/performance in high-

radiation space environments

• Fundamental effects on biological systems 

of ionizing radiation in space environments

Study radiation-induced DNA 

damage of live organisms in cis-

lunar space; correlate with 

measurements on ISS and Earth

Lunar Flashlight

JPL/MSFC/MHS

Lunar resource potential
• Quantity and distribution of water and other 

volatiles in lunar cold traps

Locate ice deposits in the Moon’s 

permanently shadowed craters

Near Earth Asteroid (NEA) 

Scout

MSFC/JPL

NEA Characterization
• NEA size, rotation state (rate/pole position)

How to work on and interact with NEA 

surface
• NEA surface mechanical properties

Slow flyby/rendezvous and 

characterize one NEA in a way 

that is relevant to human 

exploration

78
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EM-1:  Near Earth Asteroid (NEA) Scout 
concept

WHY NEA Scout?
• Characterize a NEA with an imager to address key Strategic Knowledge Gaps (SKGs)

• Demonstrates low cost reconnaissance capability for HEOMD (6U CubeSat)

LEVERAGES:

• Solar sail development expertise (NanoSail-D, Sunjammer, LightSail-1)

• CubeSat developments and standards (INSPIRE, University & Industry experience)

• Synergies with Lunar Flashlight are in review (Cubesat bus, solar sail, communication system, integration & 

test, operations)

Key Technical Constraints: 

• 6U Cubesat and ~80 m2 sail to leverage commonalities with Lunar Flashlight, expected 

deployer compatibility and optimize cost

• Target must be within ~1 AU distance from Earth due to telecom limitations

• Slow flyby with target-relative navigation on close approach

MEASUREMENTS: NEA volume, spectral type, spin mode 

and orbital properties, address key physical and regolith 

mechanical SKG

• ≥80% surface coverage imaging at ≤50 cm/px

• Spectral range: 400-900 nm (incl. 4 color channels)

• ≥30% surface coverage imaging at ≤10 cm/px

79



www.nasa.gov/sls

Bus: JPL Deep Space NanoSat Bus (based on INSPIRE)

Propulsion: MSFC ~80 m2 Solar Sail (based on NanoSail-D) 

Payload: COTS NEA Imager, e.g. MSSS ECAM M-50

Command & Data Sys.: Radiation tolerant LEON3 architecture

Attitude Control: 3-Axis Control (Zero-momentum spin cruise)

Electrical Power: ~35W (@1 AU) solar panels 

Telecom: JPL Iris, Inspire LGA (2 Pair) + Microstrip Array HGA 

NEA Scout Flight System Overview

Rad Tolerant C&DH/EPS Star TrackerIris Transponder

TRAC Boom Assembly

Solar Sail (Stowed)

Cold Gas Prop

NEA Imager

Lithium Batteries 
(Not Shown)

RWA 
Deployed Configuration
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SLS Integration

MPCV

Core 

Stage

LVSA 

Diaphragm

MPCV Stage Adapter (MSA)

Launch 

Vehicle 

Adapter 

(LVSA)

Block 10001

MSA 

Diaphragm

 Notional Launch on 

SLS EM-1 (July 2018)

 Secondary payloads will 

be integrated on the MPCV 

stage adapter (MSA) on 

the SLS upper stage. 

 Secondary payloads will 

be deployed on a trans-

lunar trajectory after the 

upper stage disposal 

maneuver. 
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NEA Scout ConOps Summary

L+750 days

Separation 
from SLS

Lunar Fly-by 1

Target Search

NEA

Not to scaleMission Duration <2.5 years

Cruise

L+3 days L+60 days L+780days L+800 days

• De-tumble
• ~10m/s dV to target 

1st lunar fly-by

• Sail deployment
• Sail characterization
• Maneuver to 2nd lunar fly-by

• ~1-2 additional lunar flybys to 
target departure

• Additional loitering possible for off-
nominal launch dates

• Instrument calibration @Moon

Approach/Recon

ProxOps Fly-bys
~5,000-10,000 km

Target distance

• Minimum Ops, Periodic Tracking
• Slow Spin Momentum Management
• Rehearsal of science activities

L+700 days

<1 km

<20 km

• Sub-pixel imaging of target
• On-board image co-adding to 

achieve detection SNR

• Initial science 
observations

• Minimum success 
criteria addressed

• At least one 
close, slow 
flyby (<10 m/s)

• Wide range of 
solar phase 
angles

• Full success 
criteria 
addressed

Data Downlink

• <1 AU Earth dist.
• ~500 Mbps DTE (34 m DSN)
• On-board science processing

Lunar
Fly-by 2+

Earth

SLS EM-1 
Launch

Approximate time line

Target

(SNR > 1.5)

Ref stars

Target Recon

(4 Color Channels)
Target Scan Imaging

(Image Stacking)

High Resolution Imaging

(10 cm/pixel)
Instrument Calibration Sail Characterization
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Solar Sail Development History

83

20-m ground demo (2005)

~38-m NASA TDM  
(STMD) Sunjammer

3.5-m NanoSail-D2
(2010)

NEA Scout

Lunar
Flashlight
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Approximate Scale
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