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Q&A   |   TONY ANTONELLI, LOCKHEED MARTIN CHIEF TECHNOLOGIST FOR EXPLORATION SYSTEMS
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aerospaceamerica.org

Tony Antonelli explains 
why investing in Mars 

exploration would 
be a good deal, and 
shares memories of 

his shuttle days.

Tony Antonelli steers the Discovery orbiter toward 
the International Space Station in 2009.

Can this man’s team 
get us to Mars?

W
hen former astronaut Tony Antonelli looks out the

window of his Houston office, he doesn't see any 

mountains. His colleagues at Lockheed Martin's 

Waterton Canyon Campus in Colorado can't miss 

them. In May, Antonelli's team unveiled a mountain-

eering-inspired proposal to pre-position key pieces 

of an outpost in orbit around Mars, and launch the remaining elements and 

a crew of six to it in 2028. Once aboard, the crew would robotically explore 

Mars with rovers and maybe with unmanned aircraft before a crew would be 

dispatched to the surface.

The company's Mars Base Camp proposal amounts to a gentle nudge 

to NASA and Congress to set a firm target date for reaching Mars with a 

human crew. Antonelli led the team of architects and engineers that drew 

up the plan. The team looked at the date question and determined that a 

crew could be launched toward Mars in 2028, whereas NASA says only that 

it aims to send humans to Mars ªin the 2030s.º Also, technical literature is 

often filled with calls for exotic propulsion technologies, radiation protec-

tion breakthroughs and in situ resource utilization. Antonelli says existing 

technology could be developed into the components necessary to put a 

crew into orbit around Mars.

I spoke with him by phone from his office.

± Ben Iannotta

BIO
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Lockheed Martin chief 
technologist for exploration 
systems since July 2015.
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Two-time NASA space shuttle 
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Transportation System-119, 
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Former Navy captain; piloted 
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to enforce the no-fly zone over 
Iraq after the 1991 Persian 
Gulf War.

AGE: 48

RESIDES: Houston
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Bachelor's degree from MIT 
and a master's degree from 
the University of Washington, 
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astronautics.

N
A

SA



aerospaceamerica.org    |    SEPTEMBER 2016    |    11

PERSPECTIVES

Social impact of spaceflight
I looked down at Earth and thought, “Everybody I know lives 
there.” I didn’t fully appreciate that all of us together live on this 
one spaceship Earth. I’m actually surprised we don’t treat each 
other more neighborly when we think about how close we all live 
together relative to the bigger picture. 

Somehow, [those of us who have flown are] leaving 
something out of telling the story, because people aren’t able to 
wrap their minds around it. Certainly, if this crew of six in Mars 
orbit is able to discover life somewhere else, that I think really 
will be changing for us.

Setting a specific date for reaching Mars
My boss [Wanda Sigur, vice president and general manager of civil 
space] said, “This idea of human exploration of Mars has excited me 
my whole life. The idea of reaching Mars [decades from now] is too far 
for me to get my hands on. It doesn’t feel very real, it feels too far in 
the future.” So, she tasked me with putting together a plan that makes 
human exploration of Mars real and tangible. The idea was, “With the 
technology that we have today, with the country’s investment in SLS 
[Space Launch System] and Orion what else do we need to get human 
exploration on Mars well underway, kind of make it achievable in our 
careers as opposed to, you know, dreams of our grandchildren?” We can 
make this happen in the 2028 time frame, which feels real.

Value of a deadline
When you say, “the 2030s,” it kind of brings this idea of a range. 
We’re trying to focus in on what we can accomplish specifically 
and as quickly as we can and safely. If you don’t put a date on 
it, then for example, “What’s the very best in-space propulsion 
to use?” You’ll never be forced to pick and move out on a plan, if 
there’s no sense of urgency in going.

Working with what you know today
The future will consist of the in situ resource utilization: The water, 
the rocks and the dirt [on Mars]. But you don’t have to wait for all that 
technology to be fully developed to get started … We’ve got [SLS] well 
on its way, and Orion well on its way, the EM-1 [Exploration Mission-1] 
vehicle got welded together, it got proof tested. It just recently got 
moved into the clean room so they can add the propulsion system to 
that spacecraft that’s going to go out past the moon in 2018. 

Controlling drones and rovers from orbit
I’m convinced that one of our rovers has driven past something 
that was scientifically significant but we weren’t there in real time 
controlling it [from orbit] and collecting all the data. You could fly 
UAVs, you could fly helicopters. You could serve an important role 
in the Mars sample return, [which] has been at the very top of the  
decadal survey for a few rounds now.

There [are] significant planetary protection rules with forward 
contamination and backwards contamination. With the scientists 
in a laboratory in orbit around Mars and robotically launching 
samples off of the surface of Mars, you could help break the chain 
that would then satisfy the planetary protection requirements for 
Mars sample return. ★ 

“When you say, ‘the 2030s,’ 
it kind of brings this idea  
of a range. We’re trying  
to focus in on what we can 
accomplish specifically  
and as quickly as we can ... ”

Reaching Mars orbit by 2028
Lockheed Martin proposes a step-by-step strategy for 

establishing a Mars Base Camp in orbit for human ex-

ploration of the moons Deimos and Phobos, followed by 

excursions to the surface at a date to be determined.

In 2024, NASA would launch a Space Launch System 

rocket carrying the center node 1 ; the cupola viewing area 2 ; 

and the excursion system 3  for exploring Martian moons. 

This unoccupied spacecraft would be propelled to Mars 

orbit by solar electric propulsion. In 2025, an Orion crew 

would be launched by an SLS to cislunar space, a region 

defined by the moon’s gravity. The crew would test the habitat 4 . 

In 2026, an SLS would launch the lab 5  directly toward Mars, 

propelled by solar electric propulsion. Also, in 2026, an SLS 

would launch the first of two crew quarters 6  to cislunar 

space (nestled among propellant tanks for crew radiation 

protection). In 2027, an SLS would launch the second crew 

quarters and propellant tanks. A crew would join together 

the habitat, the crew quarters and two solar arrrays, and take 

this spacecraft on a shakedown mission, returning home in 

their Orion spacecraft. In 2028, a six-person crew would dock 

their Orion capsule with this spacecraft, plus additional pro-

pulsion stages, and embark on the journey to dock with the 

outpost in Mars orbit.
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