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Radial Velocity Method

The star and planet orbit their common center of mass
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- 1AU and Sky & Telescope magazine
- NASA Map and Eclipse Information
- NASA Interactive Google Map
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Scouting the lunar surface with CLPS

NASA's Commercial Lunar Payload Services, or CLPS, initiative aims to deliver science and
technology payloads to the Moon using commercial landers. CLPS is what brought Intuie
tive Machines’ Odysseus lander to the Moon in February 2024, marking the first U.S. Moon
.landing since Apollo

In 2025, NASA has several CLPS missions planned, including deliveries by companies As-
.trobotic, Intuitive Machines and Firefly Aerospace

These missions will carry a variety of scientific instruments and technology demonstrations
to different lunar locations. The payloads will include experiments to study lunar geology,
test new technologies for future human missions and gather data on the Moon'’s environ-
.ment

V4 | -jrlﬁl.m


https://www.nasa.gov/commercial-lunar-payload-services/
https://www.nasa.gov/commercial-lunar-payload-services/
https://www.intuitivemachines.com/im-1
https://www.intuitivemachines.com/im-1
https://www.intuitivemachines.com/im-1
https://www.astrobotic.com/
https://www.astrobotic.com/
https://www.astrobotic.com/
https://www.intuitivemachines.com/
https://www.intuitivemachines.com/
https://fireflyspace.com/
https://fireflyspace.com/

Surveying the sky with SPHEREX

In February 2025, NASA plans to launch the Spectro-Photometer for the History of the Uni-
verse, Epoch of Reionization and Ices Explorer, or SPHEREX, observatory. This mission will
survey the sky in near-infrared light, which is a type of light that is invisible to the naked eye
but that special instruments can detect. Near-infrared light is useful for observing objects
.that are too cool or too distant to be seen in visible light

SPHEREX will create a comprehensive map of the universe by surveying and collecting data
on more than 450 million galaxies along with over 100 million stars in the Milky Way. Ase
tronomers will use this data to answer big questions about the origins of galaxies and the
distribution of water and organic molecules in stellar nurseries — where stars are born from
.gas and dust
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https://www.jpl.nasa.gov/missions/spherex/
https://www.jpl.nasa.gov/missions/spherex/
https://stonelock.com/what-is-near-infrared-light/
https://stonelock.com/what-is-near-infrared-light/
https://science.nasa.gov/ems/09_visiblelight/
https://science.nasa.gov/ems/09_visiblelight/
https://science.nasa.gov/resource/the-milky-way-galaxy/
https://science.nasa.gov/resource/the-milky-way-galaxy/
https://www.nasa.gov/image-article/stellar-nursery-2/
https://www.nasa.gov/image-article/stellar-nursery-2/

Liftoff of delayed “Blue” and “Gold” Mars satellites

NASA's two Mars-bound satellites, which were designed at the University of California,
Berkeley, will study how and when the Red Planet lost its atmosphere. They are now slated
to launch no earlier than spring 2025, following a delay of the mission’s original October
.2024 launch

The satellites — named “Blue” and “Gold” as a nod to UC Berkeley’s school colors — will or-
bit Mars at different altitudes to gather simultaneous data on the planet's plasma and mag-
netic fields. With this information, scientists hope to learn how atoms are stripped from the
.Red Planet’s atmosphere

The mission, called Escape and Plasma Acceleration and Dynamics Explorers (ESCAPADE),

was paused in September due to concerns that the delivery vehicle, Blue Origin's New Glenn

rocket, wouldn't be ready. The alignment of Earth and Mars creates an ideal launch window

every 26 months, so even small schedule changes can cause months-long delays. The

spring 2025 launch will include a necessary gravity assist past Venus, which will lengthen
.the flight time by 1.5 years

Al I jhl«hﬁﬂ




China’'s mission to snag samples from a near-Earth asteroid

China is preparing for an ambitious mission to scoop up pieces of a near-Earth asteroid,
return them to Earth, and then explore a comet in deep space. The Tianwen-2 spacecraft,
which is scheduled to launch in May 2025, will rendezvous with 469219 Kamo'oalewa, a
qguasi-moon of our planet that was discovered in 2016. Ground-based observations sug-
gest that, unlike most near-Earth asteroids, 469219 Kamo'oalewa may have been blasted
from the moon'’s surface by a major impact between 10 million and 1 million years ago, rel-
.atively recently in the solar system’s history

Tianwen-2 will carry out remote sensing observations to assess potential landing sites be-

fore attempting to collect samples from the space rock. Then, the spacecraft will deliver the

extraterrestrial bounty to Earth and use our planet’s gravity to fling itself into a seven-year
.trajectory that will take it to the main-belt comet 311P/PANSTARRS in the mid-2030s
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https://www.livescience.com/tag/china
https://go.redirectingat.com/?id=92X1588396&xcust=space_row_1222125951415209361&xs=1&url=https%3A%2F%2Fwww.nature.com%2Farticles%2Fs43247-021-00303-7&sref=https%3A%2F%2Fwww.livescience.com%2Fspace%2Fspace-exploration%2Fcoolest-space-missions-coming-in-2025
https://go.redirectingat.com/?id=92X1588396&xcust=space_row_1222125951415209361&xs=1&url=https%3A%2F%2Fwww.nature.com%2Farticles%2Fs43247-021-00303-7&sref=https%3A%2F%2Fwww.livescience.com%2Fspace%2Fspace-exploration%2Fcoolest-space-missions-coming-in-2025
https://go.redirectingat.com/?id=92X1588396&xcust=space_row_1222125951415209361&xs=1&url=https%3A%2F%2Fwww.nature.com%2Farticles%2Fs43247-021-00303-7&sref=https%3A%2F%2Fwww.livescience.com%2Fspace%2Fspace-exploration%2Fcoolest-space-missions-coming-in-2025
https://go.redirectingat.com/?id=92X1588396&xcust=space_row_1222125951415209361&xs=1&url=https%3A%2F%2Fwww.nature.com%2Farticles%2Fs43247-021-00303-7&sref=https%3A%2F%2Fwww.livescience.com%2Fspace%2Fspace-exploration%2Fcoolest-space-missions-coming-in-2025

First NASA-ISRO Earth science mission

Also in March 2025, NASA and the Indian Space Research Organisation (ISRO) are team-
ing up to launch the first of their spacecraft on the Earth-observing NASA-ISRO Synthetic
Aperture Radar (NISAR) mission, which will scan much of Earth’s land and ice nearly every
week. Using a pair of radar instruments that can see through clouds in both day and night,
the spacecraft will measure the motion of Earth’s surface down to fractions of an inch.
Such precise measurements will help scientists track land movements that may be pre-
cursors to volcanic eruptions and earthquakes, as well as monitor changes in forests and
.agricultural lands

The U.S. and India are also partnering on a high-profile effort to send the first Indian astro-
naut — Indian Air Force test pilot Shubhanshu Shukla — to the International Space Station
.no sooner than April 2025 on the private Axiom Mission 4
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https://www.livescience.com/tag/international-space-station
https://www.livescience.com/tag/international-space-station

Europe’s launch of reusable uncrewed robotic laboratory

The European Space Agency's (ESA) Space Rider, an uncrewed robotic laboratory about the
size of two minivans, is expected to launch in the third quarter of 2025. The space plane
will stay in low Earth orbit for two months, during which the robotic laboratory will automat-
.ically conduct technology demonstrations and experiments in microgravity

At the end of its mission, Space Rider will deorbit and land on a runway at Europe’s space-

port in French Guiana and get refurbished for at least five more flights. The space plane is

ESA's bid to provide commercial customers with affordable end-to-end launch services,

with a broader strategy to help Europe maintain independent, routine access to and from
Jlow Earth orbit
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https://www.livescience.com/tag/european-space-agency
https://www.livescience.com/tag/european-space-agency

Juno’s potential death swirl into Jupiter

NASA's $1.1 billion Juno spacecraft has been studying Jupiter and its moons since 2016.
The mission, which had been extended, will finally end in September 2025 as the spacecraft
.swirls into the gas giant, unless it survives Jupiter’s intense radiation

According to the mission plan, Juno's orbit will degrade naturally, allowing Jupiter’s grav-

ity to pull the probe into the planet’s dense clouds. The final hurl, which will last about 5.5

days, will ensure the spacecraft and any Earthly bacteria that may have hitched a ride don't

accidentally contaminate Jupiter’s ice-crusted moon Europa, which scientists consider one
.of the best places in our solar system to search for alien life
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is the year of technology 2025

Today, it seems that no activity can be imagined without the participation of artificial intel-
ligence (Al). Al has already proven to be an integral part of many space projects. For exam-
ple, Phi-Sat-1, an ESA project, uses Al to observe the Earth. The mission collects a large
number of images from space in the visible, near-infrared and thermal infrared parts of the
electromagnetic spectrum, and then filters out images that are covered by clouds using Al
algorithms. This mission was continued as Phi-Sat-2. Developments in this area mean that
our smartphones and other devices will also benefit from improved image, photo and data
processing algorithms in the future
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