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Not Just Launching Rockets: NASA Field Centers

[NASA]
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➢ NASA Langley Research Center

• Founded as Langley Memorial 
Aeronautical Laboratory in 1917

• In Hampton, VA (30 minutes from here!)

➢ NASA Aeronautics Mission Directorate

•  Transforming aviation to make it more 
sustainable, equitable, and accessible.

➢ I work on:

• Wind Tunnel Experimental Methods

• Supersonic Fluid Dynamics

• Active Flow Control for Sustainable Flight

• History and Societal Impact of Aerospace

Who Am I? A NASA Aeronautics Researcher

[NASA]
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Who Am I? A Cosplayer 2008-Present

4[Louis Edelman]
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➢ “Star Trek: Deep Space Nine Technical Manual is a 
reference book that contains technical information 
about the milieu of Star Trek: Deep Space Nine. 
Written from an entirely in-universe point of view.” 
– Memory Alpha

Start of My Aerospace Story in a Public Library

5

[San Diego County Libraries]

[Paramount Pictures]
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A Fleet of Little Ships: Diversity of Shuttles

[Paramount Pictures]
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A Fleet of Little Ships: NASA X-Planes

[NASA]
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➢ X-59 Quiet Super Sonic 
Transport (QUESST)
• “Demonstrate how the X-59 can 

fly supersonic without 
generating loud sonic booms to 
create new sound-based rules 
to lift the ban on faster-than-
sound flight over land.”

➢ X-66A Sustainable Flight 
Demonstrator
• “Seeks to inform a potential 

new generation of more 
sustainable single-aisle aircraft 
– the workhorse of passenger 
airlines around the world. ”

NASA’s X-Planes of Today

[NASA]

[NASA]



X-59: Quieting the Boom

N A S A  I S  T U R N I N G  A  B O O M  I N T O  
A  T H U M P

[NASA]
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An Abbreviated History of Commercial Supersonic Flight

1947 Yaeger breaks 
the sound barrier in 

the X-1

[NACA/NASA]
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An Abbreviated History of Commercial Supersonic Flight

1947 Yaeger breaks 
the sound barrier in 

the X-1 1964 “Operation 
Bongo II” over 
Oklahoma City

[USAF]
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An Abbreviated History of Commercial Supersonic Flight

1947 Yaeger breaks 
the sound barrier in 

the X-1

1973 FAA Prohibits 
Civilian Supersonic 

Flight Over Land

1964 “Operation 
Bongo II” in 

Oklahoma City
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An Abbreviated History of Commercial Supersonic Flight

1947 Yaeger breaks 
the sound barrier in 

the X-1

1973 FAA Prohibits 
Civilian Supersonic 

Flight Over Land

1964 “Operation 
Bongo II” in 

Oklahoma City

1976 Concorde 
Supersonic Over 

Water Routes

By Eduard Marmet - http://www.airliners.net/photo/British
Airways/Aerospatiale-BAC-Concorde-
102/1406076/L/&width=1024&height=699&sok=WHERE__(ph
otographer_%3D_%27Eduard_Marmet%27)_&sort=_order_by_
photo_id_DESC_&photo_nr=67&prev_id=1406077&next_id=14
06075, CC BY-SA 3.0, 
https://commons.wikimedia.org/w/index.php?curid=5810282

[Eduard Marmet CC BY-SA 3.0]
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An Abbreviated History of Commercial Supersonic Flight

1947 Yaeger breaks 
the sound barrier in 

the X-1

1973 FAA Prohibits 
Civilian Supersonic 

Flight Over Land

1964 “Operation 
Bongo II” in 

Oklahoma City

2003 Concorde 
Retires

1976 Concorde 
Supersonic Over 

Water Routes

[Smithsonian Institution]
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An Abbreviated History of Commercial Supersonic Flight

1947 Yaeger breaks 
the sound barrier in 

the X-1

1973 FAA Prohibits 
Civilian Supersonic 

Flight Over Land

1964 “Operation 
Bongo II” in 

Oklahoma City

2003 Concorde 
Retires 2005 Shaped Sonic 

Boom 
Demonstrator

1976 Concorde 
Supersonic Over 

Water Routes

[NASA]
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An Abbreviated History of Commercial Supersonic Flight

1947 Yaeger breaks 
the sound barrier in 

the X-1

1973 FAA Prohibits 
Civilian Supersonic 

Flight Over Land

1964 “Operation 
Bongo II” in 

Oklahoma City

2003 Concorde 
Retires

2020 FAA Notice of 
Proposed Rulemaking 
Regarding Supersonic 

Flight

2005 Shaped Sonic 
Boom 

Demonstrator

2020 NASA SonicBAT 
F-18 Shaped Boom 
Profile Flight Tests

1976 Concorde 
Supersonic Over 

Water Routes

[NASA]
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An emerging potential market has generated renewed interest in 

civil supersonic aircraft

• Evidenced by the appearance of several commercial programs despite lack 

of standards for enroute noise or landing and takeoff noise, emissions

The vision of the Supersonics Community is a future where fast 

air travel is available for a broad spectrum of the traveling public.

• Future supersonic aircraft will not only be able to fly overland without 

creating an “unacceptable situation” but will also be environmentally 

responsible, affordable and sustainable

Overland Flight 

Restrictions based 

on unacceptable 

sonic boom noise 

are viewed as the 

main barrier to this 

vision

QUESST: A Vision for Commercial Supersonic Flight

[Lockheed Martin/NASA]

NASA plays a vital role 

in developing 

technology and the data 

that will enable this 

transformative  new 

market
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➢ Conical shock wave produces sonic boom at ground which moves with the airplane

➢ Boom is created over entire length of supersonic flight path, just as a boat wake

What Makes a Sonic Boom?

Shock front

[NASA]
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➢ Shockwaves propagate to the ground to create a boom you can hear on the ground

What Makes a Sonic Boom?

[NASA]
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The Sonic Boom Carpet

[NASA]
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Sonic Boom to Sonic Thump

Traditional N-Wave Sonic Boom Pressure Signal Low Boom Shaped Sonic Thump Pressure Signal

[NASA]
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How Quiet is a Sonic Thump?

[NASA]



• F-16 landing gear and other systems from high 

performance aircraft to minimize qualification 

cost and schedule

Overview of X-59 Aircraft Features

Fixed canard for nose-up trim 

at low-boom design point

T-38 aft canopy and ejection 

seat to minimize qualification 

cost and schedule

Large, unitized skins reduce parts count and 

manufacturing cost

Long nose to shape forward shock

Wing shielding to minimize impact 

of inlet spillage on sonic boom

External and forward visions 

systems for forward visibility

Single GE-F414 engine 

with standard nozzle to 

minimize cost and schedule

T-tail to minimize 

aft shock

Conventional tail arrangement 

to simplify stability and control 

considerations

X-plane 

approach that 

meets key 

requirements in 

a cost-effective 

design

Design Parameters

• Length: 99 ft

• Span: 29.5 ft

• Speed: Mach 1.4 (925 mph)

• Altitude: 55,000 ft

[Lockheed Martin/NASA]



Path from Lab Experiment 

to X-Plane

[NASA]
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Component Analysis and Fundamental Science

Baseline

Flow Control

[NASA]
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Modeling and Prediction Tool Development

Sonic Thump on the Ground

(75 PLdB Target)

[NASA]
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Apply Tools to Conceptual Design

C100
RFP POD representative

C106
Bump inlet

C304
Low-wing excursion

C215
Bi-furcated inlet excursion

C435
T-38 crew station

C410
Mid-wing w/ bump inlet

MCR

MDR

TIM_2

TIM_1

Kickoff

C502
Wing-body-tail excursion

C516
Apr 2014CRS Point-of-Departure

C602Signature/Aero Verification #1Jul 2014

C603
Sept 2014TIM Data PackageLTWT #1

C604Signature/Aero Verification #2Jan 2015

C605
March 2015Status #2 Data PackageLTWT #2

C606
Jun 2015CRS Final Data Package

[NASA]
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Validate Design and Tools in the Wind Tunnel

[Lockheed Martin/NASA]
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F-15 With Shock 

Sensing Probe

Advanced Air-Air 

Schlieren Imaging

➢ Plan and execute a test at NASA Armstrong in 
California to validate ground acoustic signature

Acoustic Validation Test Planning and Execution

Ground Recording Systems

Flight Planning

[NASA]
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➢ Execute sonic boom tests with the X-59 aircraft over communities in the US

Community Test Planning and Execution

Airfield and Community Selection Survey Design and Analysis

Flight and Test Planning

Exposure Estimation

Community Engagement

Dose-Response Relationship

[NASA/HMMH]

[NASA]

[NASA]

[NASA]

[PixaBay/gourmasia]

[NASA]
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➢Science fiction and your public library are a gateway to 
passion and a career in science.

➢NASA X-Planes will be flying again soon!

➢NASA Langley is pushing the boundaries of how we fly from 
fundamental science to flight in your backyard.

In Conclusion

[NASA]



Questions?

[NASA]
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