S e . < By
Scan for TRIAL OVER 8

our social W";
i HIS HIT SONG. "
N Singer sued for 2014 F
NATION | P2 THE VIEWS | P10 d YOUR MONEY | P9 oy :
Boy’s heart Climate action : Reassessment E?cfrks}rr?ql{?:;ﬂ?egﬁi’fﬁm
repaired with calls for every day notice: What Marvin Gaye number
bloodless surgery §§ tobe Earth Day N should NRIs do?

t. DOMESTIC & INTERNATIONAL COURIERS
irst flrgrlr_t . _ CALL 600 54 54 56 | www.firstflightme.com

EMIRATES LUNAR MISSION

RASHID ROVER
T0 LAND ON

HOONTODY )

UAE is all set for another giant 8 40 m
leap in its space venture as UAE't. P
Rashid Rover, designed and HAK[_J'%"S_R lander
built by Emiratis, readies for carrying Rashid Rover

: - : will touch down on
historic lunar landing | s lunar surface



Hope Probe captures clearest
photo of Mars’ moon Deimos

IMAGE REFUTES THEORY OF OUTER ASTEROID CAPTURED IN MARTIAN ORBIT

ABUDHABI
Gulf News Report

he UAE’s Hope Probe
has captured the
clearest-ever image of
Mars” moon Deimos.
The photo has not
only provides scientists with
new insights, but challenges
theories about its origin.

The closest flybys saw Hope
pass around 100km from Dei-
mos, the closest approach made
by a spacecraft to Mars’ smaller
moon since the Viking mission
in 1977. Hope will continue a
sustained campaign of Deimos
fly-bys throughout 2023.

His Highness Shaikh Moham-
mad Bin Rashid Al Maktoum,
Vice-President and Prime Min-
ister of the UAE and Ruler of
Dubai, hailed the new findings
and expressed pride in the young
scientists who are part of the
Emirates Mars Mission (EMM).

He tweeted: “The Emirates
Mars Mission’s Hope Probe has
captured the clearest image of
Mars’ moon Deimos, which is
100km away, marking a global
first. Previously, theories sug-
gested that Deimos was an outer
asteroid captured in Martian or-
bit. However, the Hope Probe’s
instruments and team have
shown that the moon was once a
part of Mars and separated from
it millions of years ago, much
like Earth’s moon. We are proud
of our young scientists, science
and our contribution to the
march of human knowledge.”

Hope Probe’s new observa-
tions challenge the longstand-
ing theory that Mars” moons are
captured asteroids and instead
point to a planetary origin.

Detailed observations

The observations, shared
today during a special session
at the European Geosciences
Union General Assembly in Vi-
enna, provide new insights into
Deimos’ makeup and structure.

These include high resolu-
tion images taken during the
closest repeated flybys of the
moon, as well as the first ever
observations made in the ex-
treme and far ultraviolet and
the first well-resolved hyper-
spectral data of Deimos in the
thermal infrared.

The observations reveal, for
the first time, regions on the

100k

Hope Probe’s
proximity to
Deimos during
closest flyby

While both Mars moons were
discovered via telescopein
the 19th century, Deimos

is the less observed than
Phobos, being smaller and
completing an orbit every 30
hours. Phohos is larger and
orbits closer to Mars. The large
orbit taken by Hope around
Mars to optimise coverage
when studying the planet’s
atmosphere, enabled it to
study Deimos in high detall.

m Mars and Delmos. High resolutlon Images taken by Hope Probe with Its three Instruments
during repeated flybys of Mars' smaller moon reveal the far-side of Delmos for the first time.

Theories suggested that Deimos was an asteroid
captured in Martian orbit. However, the Hope

Probe’s instruments and team have shown that
it was once a part of Mars and separated from it

millions of years ago, much like Earth’s moon.”

Shaikh Mohammad Bin Rashid Al Maktoum

EMIRATES MARS MISSION EXTENDED

Hope probe's first fly-bys of Deimos commenced in late January
and early February 2023, with instrument calibration passes and
close fly-bys taking place from March supporting high resolution

images and observations by the EXI, EMIRS and EMUS instruments.

“The remarkable performance of the Mars Hope probe has
supported a whole range of new observations in addition to meeting
our eriginally stated science mission goals,” said UAE Space Agency
Chair Sarah Al Amiri. “We made new observations in partnership
with ESA/JAXA's BepiColombo spacecraft during our cruise to Mars.
In the circumstances, Hope exceeding all expectations, we are
extending the Emirates Mars Mission for a further year”

Hope Probe completes one orbit of the planet every 55
hours and captures a full planetary data sample every nine days
throughout its mission to map Mars’ atmospheric dynamics.

far-side of Deimos which have
never been compositionally
investigated. The closest flybys
saw Hope pass around 100km
from Deimos.

“We are unsure of the origins
of both Phobos and Deimos,”
said Hessa Al Matroushi, EMM
science lead. “Our close obser-
vations of Deimos so far point

to a planetary origin rather
than reflecting the composition
of a type D asteroid as has been
postulated.”

‘It came from Mars’

“Much like data acquired of
Phobos indicate its composition
is not consistent with a captured
D-type asteroid, early results
from EMIRS observations of
Deimos tell a similar story.

Both of these bodies have in-
frared properties more akin to a
basaltic Mars than a D-type as-
teroid such as the Taggish Lake
meteorite that is often used as
an analog for the spectral prop-
erties of Phobos and Deimos,”
said EMIRS instrument scien-
tist Christopher Edwards.

Lambert transfer

Hope has so far made a num-
ber of close flybys of Deimos
following its transition to a
modified orbit using a process
known as a ‘Lambert transfer’,
a manoeuvre that subtly but
consequentially altered Hope’s
orbital trajectory to enable Dei-
mos observations while main-
taining the mission’s ability to
create planet-wide observations
of Mars’ atmosphere.



GULFNEWS.COM | TUESDAY, APRIL 25, 2023

BY SAJILA SASEENDRAN
Senior Reporter

11 eyes will be on the Moon to-
morrow as the UAE’s Rashid
Rover, the first lunar space-
raft built by an Arab country,
is all set to attempt landing on
the lunar surface today.

The Emirati-built rover, once land-
ed, will explore the characteristics of
lunar soil, the petrography and ge-
ology of the Moon, dust movement,
surface plasma conditions, and the
Moon's photoelectron sheath.

The ambitious feat will make the
UAE the first Arab country and only
the fourth country in the world to land
on the Moon — after the United States,
the former Soviet Union and China.
The success rate is 50 per cent.

BIGGER DETERMINATION

Salem Humaid Al Marri, direc-
tor general of Mohammad Bin Rashid
Space Centre (MBRSC) in Dubai, the
agency behind the Emirates Lunar
Mission (ELM), the UAE Astronaut
Programme and the Emirates Mars
Mission (EMM), yesterday took the op-
portunity to thank the teams behind
the milestone space programmes.

“We start a historic week for the Emi-
rati and Arab space sector. Tomorrow;,
the 1st Arab mission to the Moon is set to
landing with a success rate of 50%. On
28 April, @Astro_Alneyadi will conduct
the 1st Arab spacewalk ever. The chal-
lenges are big. Our determination is big-
ger,” Al Marri said in a tweet.

He was referring to the spacewalk
by the UAE astronaut Sultan Al Neyadi,
who is on the longest Arab space mis-
sion on the International Space Station.

“Thank you to the teams of the Emir-
ates Lunar Mission and UAE Astronaut
Programme, who are working 24/7 in
collaboration with partners to make the
missions a success,” Al Marri added.

SULTAN’S WISH FROM SPACE

Meanwhile, Al Neyadi sent his best
wishes to the colleagues at MBRSC from
space. Taking to social media, the ‘Sul-
tan of Space’ said that everyone was ea-
gerly anticipating the landing of Rashid
Rover on the Moon as part of the first
Emirati and Arab lunar mission

“While the success rate for such
missions has not exceeded 50 per cent,
we are confident in our team at MBR-
SC. T wish them all the best for this
historic voyage,” he added.

BIGGEST CHALLENGE,
KEY MOMENT

MBRSC also released a video of en-
gineer Abdulla Al Shehhi, who is the
Rover Mechanical Engineering Lead of
the ELM, speaking about the mission.
His role was to oversee the structural
design and the mobility subsystems in
the rover.

In the video, Al Shehhi said develop-
ing the mobility subsystem with limited
mass was one of the biggest challenges
faced during the preparation for the
mission. “We overcame it through con-
ducting several experiments,” he said.

The key moment of the mission that
is anticipated is the landing of the rov-
er on the surface of the Moon and cap-
turing the first image, he said.

Summarising the mission in one
word, Al Shehhi said: “The beginning.”

A core team of 11 from MBRSC in-
cluding Al Shehhi is behind the mis-
sion’s development. They had been
working on building the four-wheel
rover weighing only 10kg since 2017.

JUST THE BEGINNING

As space engineer Al Shehhi put it,
the moon landing will only be the be-
ginning of the UAE’s long-term Emir-
ates Lunar Mission (ELM) which will
pave the way to accomplish the UAE’s
mission of sending humans to Mars by
2117 (EMM).

The landing attempt comes well
ahead of the initially planned touch-
down on the lunar surface. When His
Highness Shaikh Mohammad Bin
Rashid Al Maktoum, Vice-President and
Prime Minister of the UAE and Ruler of
Dubai, first announced about the Rashid
Rover named after his father and former
Dubai Ruler the late Shaikh Rashid Bin
Saeed Al Maktoum in September 2020,
the rover was planned to land on the
surface of the moon only by 2024,

On December 11, 2022, HAKUTO-R
Mission 1 Lunar Lander (HAKUTO-R
M1), the Japanese lander carrying the
Rashid Rover, was launched on a SpaceX
Falcon 9 rocket from Cape Canaveral
Space Force Station, Florida, US, be-
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The SpaceX Falcon 9 rocket
carrying Rashid Rover
blasts off from Florida.

RASHID ROVER IN ANUTSHELL

Rashid Rover is a 10kg, four-wheeled
spacecraft that was built to explore
the Moon’s surface.

It aims to study the geography of the
lunar surface as well as lunar soil, or

regolith.

It was built by the Emirati engineers

at the Mohammed Bin Rashid Space

It was named after
the former Dubai Ruler, the late Shaikh
Rashid Bin Saeed Al Maktoum.

It was launched on HAKUTO-R Mission

1Lunar Lander (HAKUTO-R M1).
Important dates

December 11,2022 The lander built
by Japanese company ispace was
launched on a SpaceX Falcon 9 rocket
from Cape Canaveral Space Force
Station, Florida, US, carrying Rashid
Rover and other payloads.
December 15,2022 The lander
completed its first orbital control
manoeuvre.

January 11,2023 It completed one
month of deep space travel.

January 20, 2023 The lander reached
the farthest point into space,
approximately 1.4million km from
Earth.

March 17,2023 All deep space orbital
control manoeuvres were completed.
March 21,2023 The lander entered the
Lunar Orbit.

April 13, 2023 It completed the final
lunar orbital control manoeuvre.

April 25, 2023 The lander is attempting
to land on the Moon's surface.

Gulf News archives. . ™

ginning a journey that look the lander
approximately 1.4million km into deep
space and into the lunar orbit.

A lander is a spacecraft that can
touch down on a planetary surface.
It is equipped with a propulsion and
navigation system, allowing it to pow-
er through space and land safely with
its cargo.

LANDING TIME

According to ispace, the Japanese
company behind the lander, the earli-
est targeted landing time is 16:40 UTC
i.e. 8.40pm GST today.

The lander is scheduled to begin
the landing sequence from the 100km
altitude orbit at approximately 15:40
UTC (7.40pm here).

“During the sequence, the lander
will perform a braking burn, firing its
main propulsion system to decelerate
from orbit. Utilising a series of preset
commands, the lander will adjust its
altitude and reduce velocity in order
to make a soft landing on the lunar
surface. The process will take approxi-
mately one hour,” ispace said.

If the Lander with multiple payloads
including the Rashid Rover success-
fully touches down on the Moon’s sur-
face, it will become the first commer-
cial lander to achieve that feat.

Should conditions change, there are
three alternative landing sites and de-
pending on the site, the landing date
may change. Alternative landing dates,
depending on the operational status,
are April 26, May 1, and May 3, 2023.

Once it manages to soft-land on the
lunar surface, it will set the Rashid
Rover down on a ramp as the deploy-
ment, commissioning and drive-off
command sessions will begin.

LANDING SITE

The primary landing site is the At-
las crater, located at 47.5°N, 44.4°E, on
the southeastern outer edge of Mare
Frigoris (Sea of Cold). Mare Frigoris lies
in the far lunar north. It was chosen to
maintain flexibility during operations.

It was chosen along with multiple
contingencies, which may be used de-
pending on variables that occur during
transit. The site meets the technical

specifications of the lander technology
demonstration mission and the scien-
tific exploration objectives for the ELM
mission. The novel discovery within
the unexplored lunar site is one of the
many reasons why the Emirates Lunar
Mission is one of the most anticipated
moon missions.

Success 9, the next Mission 1 mile-
stone, will be announced after a success-
ful lunar landing is confirmed, ispace
said. Success 10, the last of the Mission
1 milestones, will be announced after
confirmation that a steady telecommu-
nications and power supply have been
established after landing on the Moon.

A live-streaming broadcast from
Tokyo has been planned for the land-
ing day on the YouTube channel of
ispace. But given distance, time, efc,
the company may only have a general
idea of the outcome of the landing se-
quence initially.

WHAT WILLTHE ROVER DO?

One of the biggest challenges astro-
nauts encounter on the Moon is lunar
dust, often known as regolith.

Scientists discovered how lunar
dust adhered to spacesuits, causing
erosion and operational issues, during
the Apollo missions.

The razor-sharp lunar dust particles
that attach to almost everything will
be a problem when space organisa-
tions send people back to the Moon.

With an experiment that will test
several materials against the dust, the
Rashid rover is made to deal with this
issue.

A variety of test samples would be
attached to the rover’s wheels for the
material adhesive experiment.

The rover is also expected to send
thousands of images to the mission
control in MBRSC. For this, two cam-
eras supplied by the French space
agency would be used. While one cam-
era is placed on top for panoramic im-
ages of the robot’s surroundings, the
other one is a rear camera that would
capture images as the lander throws
up regolith behind it.

For 10-12 days, the Rashid rover will
conduct continuous surface research
and image capture, said MBRSC.
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