InSight Spacecraft Launch for
Mission to Interior of Mars

InSight is a robotic scientific explorer to investigate the
deep interior of Mars set to launch May 5, 2018. It is
scheduled to land on Mars November 26, 2018. It will
allow us to better understand the origin of Mars.

First Launch of Project Orion

Project Orion took its first unmanned mission Exploration
flight Test-1 (EFT-1) on December 5, 2014. It made two
orbits in four hours before splashing down in the Pacific.
The flight tested many subsystems, including its heat
shield, electronics and parachutes. Orion will play an
important role in NASA's journey to Mars. Orion will
eventually carry astronauts to an asteroid and to Mars on
the Space Launch System.

Mars Rover Curiosity Lands

After a nine month trip, Curiosity landed on August 6,
2012. The rover carries the biggest, most advanced suite
of instruments for scientific studies ever sent to the
martian surface. Curiosity analyzes samples scooped from
the soil and drilled from rocks to record of the planet's
climate and geology.

Mars Reconnaissance Orbiter Begins
Mission at Mars

NASA's Mars Reconnaissance Orbiter launched from Cape
Canaveral August 12. 2005, to find evidence that water
persisted on the surface of Mars. The instruments zoom in
for photography of the Martian surface, analyze minerals,
look for subsurface water, trace how much dust and water
are distributed in the atmosphere, and monitor daily global
weather.

Spirit and Opportunity Land on Mars

January 2004, NASA landed two Mars Exploration Rovers,
Spirit and Opportunity, on opposite sides of Mars. Since
their landing, the rovers have sent more than 100,000
high-resolution, full-color images of the planet’s surface.
In March 2010, Spirit died in a sand dune, but Opportunity
is still sending data.

First Spacecraft to Orbit Mars and
Discover New Features

On November 13, 1971, the American space probe Mariner
9 is the first spacecraft to orbit Mars. It discovered
dormant volcanoes and a huge rift far larger than Earth’s
Grand Canyon, Valles Marineris. Mariner 9 spent nearly a
year orbiting Mars, and returned 7,329 photos.

First Rover on Mars

The Mars Pathfinder Lander, first to use a set of airbags to
cushion the landing, and the rover Sojourner, first to
trundle on Mars, began their exploration of the surface of
Mars on July 4, 1997. They examined the nearby terrain,
sending back amazing images of the planet's surface.
Contact was lost with them in September 1997.

Mars Phoenix Lander

Phoenix was a lander launched August 4, 2007, and
arrived May 25, 2008. It was a stationary lander sent to the
surface of Mars to search for evidence of past or present
microbial life. Phoenix verified the existence of water-ice
in the subsurface, and discovered traces of perchlorate, a
possible energy source for microbes and a potentially
valuable future resource for human explorers. The
Phoenix lander ended communications in November 2008.

Human Exploration of Mars

Mars Exploration Program (MEP) is led by NASA to
explore the possibilities of life on Mars, to study the
planet's climate and natural resources. NASA has used
orbital spacecraft, landers and Mars rovers to help with
their efforts. The ultimate goal is to prepare for human
exploration on Mars in the early 2030's.

NASA Space Launch System (SLS)

In 2015, NASA completed the critical design review for the
SLS and continues to move forward with production. The
SLS will be the most powerful rocket ever built. The first
crewed flight of SLS is scheduled to orbit the moon in
2021. The SLS will enable astronauts to explore
destinations far into the solar system, including Mars.

First Surface Images of Mars
Viking 1 and 2

On July 20, 1976, pictures of the surface of Mars were
taken by NASA’s Viking Project Landers. This was the first
U.S. mission to land spacecraft safely on Mars. The goals
were to take images of the surface, characterize the
atmosphere and surface, and search for evidence of life.
Viking Lander 1 made its final transmission to Earth
November 11, 1982. The last data from Viking Lander 2
arrived at Earth on April 11, 1980.

Viking 2 Landed on Mars Discovering
Frost

Viking 2 reached Mars on September 3, 1976 after it was
launched on November 9, 1975. Viking 2 consisted of an
orbiter and a lander. The mission goals were to take high
resolution images of the surface, characterize the
structure and composition of the atmosphere and surface,
and search for evidence of life. Viking 2 landed on Mars of
the Plain of Utopia, as seen in its self-portrait above,
where it discovered frost.

First Photos of Mars – Mariner 4

The Mariner 4 mission journeyed to Mars and made its
closest approach on July 15, 1965 when it took the first
photos of another planet from space. It lasted about three
years in solar orbit, continuing long-term studies of the
solar wind and making coordinated measurements with
the Mariner 5 spacecraft.

Mars Global Surveyor Entered Mars'
Orbit

The Mars Global Surveyor left Earth on November 7, 1996 and
the space probe entered orbit around Mars September 12,
1997. MGS mapped the planet from pole to pole revealing
many ancient signs of water such as gullies and hematite
mineral and the magnetometer detected a magnetic field. Its
mission ended November 14, 2006.

2001 Mars Odyssey

Mars Odyssey, part of NASA's Mars Exploration Program,
was launched in March 2001, and is still in operation
today, making it the longest-serving spacecraft at Mars.
The mission globally mapped the amount and distribution
of chemical elements and minerals on the Mars surface.
Maps of hydrogen distribution led to the discovery of
water ice in the polar regions. Odyssey also recorded
radiation to determine the risk to any future human
explorers.

Mars 2020 Rover Will Study
Resources Needed for Human
Explorers

The Mars Rover is projected to launch in 2020. This
mission is to understand the hazards presented by
Martian dust and technology designed to process carbon
dioxide from the atmosphere to produce oxygen. This
oxygen will be used for human respiration and as an
oxidizer for rocket fuel which will be critical for astronauts
to land on, explore and return from the Mars.

MAVEN Studies Mars’ Upper
Atmosphere

The Mars Atmosphere and Volatile EvolutioN (MAVEN)
mission was launched in November 2013 and began
orbiting in September 2014. The mission is exploring the
Mars’s upper atmosphere, ionosphere and interactions
with the sun and solar wind. It will give insight into the
history of Mars' atmosphere and climate, liquid water, and
planetary habitability.

SpaceX Plans to Land Unmanned
Red Dragon on Mars

Projected for 2018, SpaceX will send its Red Dragon
capsule to Mars on its first test flight to demonstrate
technologies needed to land large payloads on Mars. It
hopes to gain knowledge as to what it will take to send
Red Dragon 2 to Mars with humans aboard.

Orion/SLS First Crewed Test Flight
Around the Moon

Projected for August 2021, first in a series of crewed
missions in an area of space around the moon where crew
can build and test systems needed to prepare for the
challenge of missions to Mars.
It will travel around the backside of the moon where they
will ultimately create a figure eight before Orion returns to
Earth. The spacecraft will use the moon’s gravitational pull
like a slingshot to bring Orion home.

Orion and SLS First Test Flight

In late 2018, SLS and Orion are scheduled for testing. They
will be launched together for the first time without crew.
The multi-translunar injection (MTLI) will build upon
testing that will be done in a distant lunar retrograde orbit
(DRO) for that first mission. The DRO will put Orion in a
more challenging trajectory, and will be an opportunity to
test the kind of maneuvers and environments the
spacecraft will see on future exploration missions. The
DRO will require additional propulsion moves throughout
the trip, including a moon flyby and return trajectory
burns.

Asteroid Redirect Mission (ARM) and
Orion’s Plan to Visit

The Asteroid Redirect Mission (ARM) mission is targeted
for launch in Dec. 2021, NASA plans to send a robotic
spacecraft to an asteroid tens of millions of miles from
Earth, capture an asteroid, and bring it to an orbit near the
moon for future exploration by astronauts aboard the
Orion in the mid 2020’s. Following the robotic portion of
the ARM, Orion will take a crew to collect samples in the
mid-2020s. Completing the ARM will allow NASA to
validate its exploration capabilities for sending humans to
Mars in 2030’s.

