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NASA’s Next Mission to Find Strange, New Worlds
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Launched April 2018

Project Description

NASA’s next Exoplanet hunter 

George Ricker (P.I.)

Massachusetts Institute of Technology

collaboration including:
NASA Goddard, NASA Ames, MIT Lincoln 
Lab, Orbital ATK, STScI, SAO, 
Harvard/Smithsonian, MPIA-Germany, Las 
Cumbres Observatory, Geneva Observatory, 
OHP-France, University of Florida, Aarhus 
University-Denmark, Harvard College 
Observatory, Vanderbilt University
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What is an Exoplanet?

Boldly going to turn science fiction into science fact
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Extrasolar planet, or exoplanet, is a planet outside of our 
solar system

Early thoughts (Giordano Bruno), suspected and imaged in science fiction, 
to first discovery in 1989. Today, 3,375 confirmed
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One Method of Discovery: Transits

Shadows of strange new worlds
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Transit Method
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Turning Pixels into Planets
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A photometer: 
a device that can capture and measure the intensity of light

(we call it a detector on our spacecraft) 



10National Aeronautics and Space Administration

1° sim
ul

a
te

d
 im

a
g

e
s 

b
y 

Za
c

h 
Be

rt
a

-T
ho

m
p

so
n



11National Aeronautics and Space Administration

o
ne

 C
C

D
:

12
°

sim
ul

a
te

d
 im

a
g

e
s 

b
y 

Za
c

h 
Be

rt
a

-T
ho

m
p

so
n



12National Aeronautics and Space Administration

24
°

View from one TESS camera:
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Why TESS? Why Now?

The first “all-sky” survey of nearby, bright stars
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TESS Contribution: 
Provides catalog of potentially habitable planets

around nearby stars

Previous missions: 
demonstrate planets are common around stars

Future Missions: 
Precision atmospheric spectroscopy for 

detection of organic signatures
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Kepler Search Space:
3000 light-years
0.25% of the sky

TESS Search Space:
300 light-years

All-sky
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Building TESS

Risk is our business
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Many Firsts for an Explorer Mission…

• Teaming arrangement was new and unique
• Prior Explorer missions with an external PI did not hold Project 

Management, Systems Engineering and SM&A leadership roles
• Requirements drove a Ka-Band transmitter 

• Way of the future for space missions, with a smaller industry base of 
experience to draw upon

• SpaceX: TESS was the first official NASA science observatory to fly on a 
Falcon 9

• Hardware with limited spaceflight experience
• Examples: FGPAs, RTV

• With some of the same challenges seen on prior Explorer missions:
• Small budget, relatively short schedule
• Little/no redundancy within design
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TESS Observatory
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Lenses CCDs Focal Plane 
Electronics

Camera 
Assembly

Spacecraft

MIT’s Lincoln Laboratory developed camera barrels 
with lenses (7 in each) to focus the photons from stars 
to Charged Coupled Devices (CCDs)  to capture images 
of the sky

Low noise electronics 
translate photons from 
stars into data. Includes 
heaters to provide thermal 
control to cameras

Assembled and tested 
at MIT’s Kavli Institute 
for Astrophysics. Four 
cameras were designed 
to fly with TESS

LEO-Star 2 Spacecraft 
with history of flying on 
many prior Explorer 
missions

TESS
Observatory

Overall project management authority, leadership 
and responsibility

Lead for Mission Systems Engineering and Safety 
and Mission Assurance
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Key Tools to Manage Mission Success

• Experienced GSFC Team – demonstrated GSFC commitment 
to the mission

• Rigorous Risk Management Boards
• Closely linked to project reserves and threat process

• Utilization of resources to mitigate critical risks on the supply 
chain

• Baseline Change Request Management
• Challenge: conducting in a timely/effective manner in 

multiple configuration management systems from 
partners

• Proven Requirements Verification and test program 
• Insight and oversight
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Risk Management Insights: Risks Over Time
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Risk Management Insights: Issues Over Time
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Safety and Mission Assurance (S&MA)

• Mission Assurance Requirements (MAR) flowed to prime
• Reviewed and Approved Contractor Implementation 

Plans
• Performed site visits of critical suppliers and implemented 

Surveillance Plan with emphasis on areas of concern. 
• Insight or oversight was adjusted as necessary. 

• Material and Failure Review Boards are the cornerstone of a 
closed loop corrective action process. 
• Integrated with the Risk Management System as 

needed. 
• SMA collaborated with Systems Engineering and 

Management throughout the development lifecycle.
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Verification Process
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TESS is bringing back science!
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TESS: First-Light Image
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First Exoplanet Discoveries

Star: LHS 3844 – an M Dwarf
Planet: ~1.2 Earth Radii
Orbit: 11 hours
Distance: 49 Light-Years Away

Star: Pi Mensae – an M Dwarf
Planet: ~2.1 Earth Radii, water-like density
Orbit: 6.3 days
Distance: 60 Light-Years Away
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Key Lessons Learned

• Building relationships in all partnerships are key
• Face-to-Face time early was valuable to learn about organizational 

culture differences
• Define what rules to bend, break, and know the ones that are 

unbreakable
• Risk Management is highly effective when closely tied to programmatic 

practices and technical judgement
• Teaming arrangement and cost-plus fixed contracts worked well

• Selected procurement options that made sense
• Investment in mission success by all parties was more important than 

• Small vendors – can be very capable, however depth and experience will 
need mitigations, perhaps ones that cross boundaries to focus on success

• Don’t be afraid to pursue insurance policies
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Websites: 
NASA HQ: nasa.gov/tess
Project Office: tess.gsfc.nasa.gov
Science: tess.mit.edu

Social Media: 

/NASATESS

@NASA_TESS
@TESSatMIT

CONNECT WITH US!


