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late Shaikh Zayed and the late
Shaikh Rashid. Tomorrow, we
begin preparation for the next
50 years. Tomorrow, we will
prove to the world that nothing
is impossible for the UAE and
Emiratis. Tomorrow, we will
take the Arabs to the farthest
in the universe,” His Highness
Shaikh Mohammad Bin Rashid
Al Maktoum, Vice-President
and Prime Minister of the UAE
and Ruler of Dubai, tweeted.
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UAE Hope Probe:
Rendezvous with Mars

: A~
@HopeMarsMission embodies |
a message of inspiration, ¥
ambition, and achievement
for the region’s youth. We are
proud that the UAE will be the
5th country to reach Mars.”

God willing we will celebrate
50 years of our country’s
formation by reaching Mars as
we celebrate the fruits of the
work of the late Shaikh Zayed
and the late Shaikh Rashid.”

Shaikh Mohammad Bin Rashid

Blggest challenge

“In the coming hours, the
Hope Probe will reach Mars...
And the biggest challenge will
be to enter the orbit of Mars.
50% of the human missions
that tried before us could not
enter the orbit. But I say, even

‘L;
Shaikh Hamdan Bin Mohammad

if we do not enter the orbit, we wishes to the young Emirati The success of the Arab  July 20, 2020. The Hope Probe  the Hope probe which is offi- FROMTHE COVER

have entered history,” he added. engineers behind the Emir- world’s first interplanetary covered 493.5 million kilome-  cially called the Emirates Mars Astrazeneca
Shaikh Hamdan Bin Moham-  ates Mars Mission. “The team  mission will be a momentous tres from the Earth to Mars in  Mission is designed to orbit

mad Bin Rashid Al Maktoum, is ready for all scenarios as the  occasion for the UAE and its 7 months, travelling at aspeed  Mars and study the dynamics doesn’t work

Crown Prince of Dubai, also Hope Probe gears up for its fledgling space programme. of 121,000km per hour. in the Martian atmosphere on well agalnst

tweeted about his visit at the Mars Orbit Insertion and the The Hope Probe, built by Emi- Hope will orbit the planet a global scale, and on both di-

Mohammad Bin Rashid Space commencement of its scientific ~ rati engineers, was launched for atleast one Martian year,or  urnal and seasonal timescales. South African

Centre in Dubai to give his best

mission,” Shaikh Hamdan said.

from Tanegashima, Japan, on

687 days. Launched on July 19,
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Rescuers in India digging for
37 trapped in glacier flood

New Delhi fears
more deaths as UAE
expresses solidarity
with the victims
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Strategic Operations & Supply Chain
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= Develop management concepts for formulating & implementing
strategies in management areas.
= Develop analytical skill-sets in management to gauge change
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‘ EMIRATES MARS MISSION

The Emirates Mars Mission’s success in reaching
this crucial phase sends a message of hope

and pride to the Arab world’s youth that we

can accomplish great things and succeed in
implementing such unique projects.”

—
Hamdan Bin Mohammad Bin Rashid Al Maktoum |
Crown Prince of Dubal

MILLIONS OF PRAYERS
AS HOPE PROBE FACES ITS
BIGGEST CHALLENGE

IF HOPE PROBE IS TOO FAST OR TOO SLOW, IT WILL EITHER
CRASH ON MARS OR MISS ITS ORBIT AND GET LOST IN SPACE

LEIETEN ST WATCH LIVE BROADCAST FROM 6.30PM

DUBAI Cinemas across the UAE will beam .
BY SHYAM A. KRISHNA free live broadcast of the historic ‘
Senior Associate Editor entry of Hope Probe into Mars Orbit
ANGEL TESORERO today, beginning at 6.30pm.

Senior Reporter The UAE Ministry of Culture and
Youth tweeted: “The eyes of the world
are turning to Mars ... Those wishing to
watch the live broadcast can pre-book
through the cinemas’ website. Seats
are limited.”

Cinemas offering free showing
include Vox Clnemas in Dubai,
Sharjah and Ras Al Khaimah: Novo
Cinema in Dubai, Sharjah and RAK;
and Reel Cinemas at Dubai Mall.

Six- foot antenna
communicates
with Earth h LIS
Hope Probe will take
to complete one orbit
around Mars

Solar panels

Ultraviolet spectrometer
Investigates carbon
monoxide, hydrogen and
oxygen In Mars’ atmosphere

Camera captures
high-resolution
Images of Mars

Sclence orbit
20,000kmx 43,000km

Cruising time
7 months
approximately

ALL YOU NEED TO KNOW
ABOUT MARS ORBITAL
INSERTION

This complex manoeuvre s all
about the Hope Probe being
captured by Mars’ gravity and
thereby entering its orbit. If
the probe comes in too fast,
itwill crash on Mars and it

is too slow, it will miss Mars’
orbit and get lost in space.

Hope Probe uses
star trackers

\ tonawigta t 7.42pm today,

around 9.9 million

people in the UAE,

and many more in

the Arab world, will
hold their collective breath and
say a prayer. For the next 27
minutes will decide the fate of
the Emirates Mars Mission.

Spacecraftentersits

The probe will operate in auto

mode, using star trackers to

position itself. All commands have

been pre-programmed as there will be

a 22-minute delay in communication
during the manoeuvre. It will begin at
7.30pm, but MBRSC will only receive the
signalat 7.42pm.

HOWWILLITBEDONE?

The probe will reduce its speed to 18,000
km/h over a period of 27 minutes. The
firing willcommence when the probeis
2,363km from Mars’ surface and end at
adistance of 1,441km from the planet. If
one pair of thrusters malfunctions, the
other two will engage. Around 10 minutes
after the MOl burn, the probe will fly into

\Orbit period
S55hours

\

M)

orbit around Mars on
February 9,2021

Radlo signal delay
13-26 minutes

Crulsing distance
from Earthto Mars

493.5millionkm

Hope Probe faces its most
crucial stage of its mission today
— the Mars Orbital Insertion. It
simply means that the probe will
slip into Mars’s gravity so that it
can orbit the Red Planet, making
make the UAE the fifth country
to reach the Martian orbit, after
successful missions by the US,
Russia, the EU and India.

The Mars Orbital Insertion
(MOI) is the most critical and
challenging part of the mission.
If Hope Probe is too fast or too
slow, it will either crash on Mars
or miss its orbit and get lost in
deep space.

Those who prefer to stay at home, can also watch the
live streaming of Hope Probe’s rendezvous with the Red
Planet on Emirates Mars Mission website (https:/www.

emlratesmarsmission.ae/).

~ Local television channels will also broadcast the Hope Probe's

historic moments live.

ON GULFNEWS.COM

When Dubai saw

—AT

mitigate any failures for our mis-
sion. We have done our Monte
Carlo Simulation, a highly pre-
cise computer-based quantita-
tive risk analyses. We also have
safe margins as there will be an
11-minute communication delay
with Hope Probe. There is no do-

the dark side of Mars. All about precision two Martian moons OV;Ir- Wﬁjzre very If})licitecl_; we %\i]d
WHATHAPPENS NEXT? Suhail Butti Al Dhafri, Dep- Arab_ Space Pioneedrs ;ieec?gi}idetgtgi:nd 33; ;%?tﬁeeg
After Mars’ gravity captu;'es Hope, it will uty Project Manager, said Hope Darticipents namg to trust our design.”
enter a phase called the capture orbit Unfolding panels Probe would deploy its six Delta Students chat with

! torecharge V thrusters to rapidly reduce American astronaut Why study the Red Planet?

which will take the probe from from
adistance of 1,000km (periapsis, or
nearest point) to 49,380km (apoapsis, or
farthest point) from Mars’ surface. The
probe will be in daily contact with Earth
during this two-month phase when its
Instrumentation will be tested.

HOWWILL ITBEMONITORED?

The Emirates Mars Mission team will

use the DSN (Deep Space Network),
Nasa's international array of giant radio
antennas, to monitor the probe. It will also
be monitored through three antennas
spread across Canberra, Australia;
Madrid, Spain; and Goldstone, US.

WHAT IS THE SCIENCE ORBIT?

The probe is expected to transition to

its science orbit by April 2021when it

will complete one orbit of Mars every

55 hours. The elliptical orbit will take

the probe between 20,000km and
£43,000km from Mars. Contacts with
Earth will take place two to three times
aweek with each pass being some six to
eight hours to download data and upload
instructions. The
probe will capture
a full planetary
sample every nine
days using its three
instruments.

Earth at
launch

687 ..

time that Hope Probe is
expected to spend on the

Red Planet

Source: MBRSC

Earth at arrival

Mars at
launch

Launch date
July 2020

Launch speed
34,082Km/h

Muhammed Nahas/ AT. Bustamante/ © Gulf News

the speed of the spacecraft from
121,000km/h to 18,000km/h be-
fore entering Mars’ orbit.

The MOI manoeuvre involves
a 27-minute deceleration. “If one
pair malfunctions, two pairs will
fire up and increase burning fuel
to achieve the required decelera-
tion,” he added.

No live commands can be sent
to the probe as there is a 22-min-
ute delay in communicating with
the spacecraft. It requires 11 min-
utes to send and another 11 min-
utes to receive radio signals.

Emiratiengineers are
cautious but confident

The young Emirati engi-
neers, programmers and data
analysts at MBRSC are confi-
dent of a successful Mars Or-
bita; Insertion. The anxiety and
excitement were evident at the
MBRSC command centre in
Dubai when Gulf News visit ed
last week, but the Emirati en-
gineers, scientists and analysts
exuded a quiet confidence.

Ali Juma Al Suwaidi, Flat-
Sat engineer, said: “It is actu-
ally hard to measure the exact
level of confidence in the MOI
as our project director (Om-
ran Sharaf) had said, around
50 per cent of Mars missions
have failed — some have failed
at launch while others during
the cruise and at arrival. But we

the Mars
mission

SCANME

are confident as we have been
running thousands of tests and
simulations and we have been
closely monitoring the space-
craft cruising in deep space for
almost seven months now.”

Al Suwaidi is in-charge of the
FlatSat, a large motherboard at
MBRSC, where modules similar
1o a real satellite were installed. It
was used to test the instruments,
telemetry database and proper-
ties of Hope Probe. “Throughout
the seven-month cruise in deep
space, we have also simulated
the capabilities of Hope Probe
prior to its Mars approach. We
need the right timing and speed
to avoid crashing into Mars or be
lost in space,” he said.

‘Success within our grasp’
Omar Abdul Rahman Hussain,
lead mission design and naviga-
tion engineer, said:
He said: “Several missions
have failed and we took les-
sons from them to innovate and

Apart from Earth, Mars is
the most explored planet in our
solar system. Several missions
have been sent to Mars, and
humans have been looking for
answers to these fundamental
questions: Did Mars once have
life on it? What is the climate
history of Mars? How did Mars
evolve from its original state?
Should Mars be the next desti-
nation for humans?

By studying the connec-
tion between current Martian
weather and the ancient cli-
mate of the Red Planet, scien-
tists will have deeper insights
into the past and future of the
Earth as well as the potential
for human settlement on Mars
and other planetary objects.

Inspiring Arabyouth

For the Emirati engineers, sci-
entists and analysts on the Emir-
ates Mars Mission, reaching Mars
is about inspiring youth. Omran
Sharaf, EMM Project Director,
said Hope Probe’s success will
create a massive change and a
positive impact at home that will
inspire Arab youth.

Sharaf said Hope Probe would
not only make history as the
first Arab interplanetary mission
to reach Mars, but will also be a
showcase of the growing UAE
space programme and Emirati
design and engineering.
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UAE is the fifth country to send a probe to Mars
after the US, Russia, EU and India. If successful,
it will be the third country to do so in its first
attempt. Around 50 per cent of Mars missions
launched mostly by the US and erstwhile Soviet
Union have failed — some have failed at launch
while others during the cruise and at arrival

m The Emirates Mars
Misslon team will use
Nasa's International array
of glant radio antennas,
to monltor the probe. It
will also be monitored
through three antennas In
Canberra, Madrid and US.

18,000.....

speed Hope Probe needs to maintain to enter
Mars orbit. This involves firing its six Delta-V
thrusters to reduce its speed from 121,000 km/h

Hope Probe will
operate in auto
mode during Mars
Orbital Insertion,
using star trackers
to position itself.
All commands
have been pre-
programmed as
there will be no
live commands

The 30x40-metre sand art on the beachfront of RIxos Premium Dubal JBR.

Sand artist pays tribute to Hope

Filipino artist uses
beach umbrellas,
sunloungers to

embellish artwork

DUBAI

ANGEL TESORERO
Senior Reporter

‘ R Thile famous land-

marks across the

UAE — from Burj
Khalifa to Burj Al Arab, Emir-
ates Palace, House of Wisdom,
National Museum of Ras Al
Khaimah, and more — have lit
up in red, a Filipino artist has

created a massive sand art to
celebrate the historic arrival of

Hope Probe on Mars today.

Using only a garden rake,
Nathaniel Alapide, 43, turned
the beachfront of Rixos Premi-
um Dubai JBR as his canvas to
create a 30x40-metre sand art.
He sketched Hope Probe with
its outstretched solar panels
orbiting Mars and utilised the
beach umbrellas and burgun-
dy-coloured tables to accentu-
ate the artwork with miniature
satellites. He also used the sun-
loungers to spell out in massive
letters the word ‘Hope’.

Three hours of work
Talking to Gulf News, Alapi-
de said: “It took me three
hours — I started at 3am and
finished by around 6am — to

create the entire drawing of
Hope Probe and planet Mars
etched on the sand. I did it
to celebrate the UAE Hope
Probe’s mission reaching
Mars orbit.”

“l used a garden rake to
draw on the sand while the
word Hope was created using
the sunbeds. The beach um-
brellas were also opened to re-
semble several mini-satellites.
I like using materials found
around me and make them
part of my art. I like creating a
sustainable way of producing
artworks, whether I'm creat-
ing something in the middle
of the desert or on the beach
and even at empty spaces in
the city,” he added.

Why Hope mission is
different from others

Study will give a
clear picture of
Martian conditions
in a Martian year

DUBAI
BY ANGEL TESORERO
Senior Reporter

here have been plenty of
TMars missions, so what

makes the Hope Probe
special? It’s ability to map
the Martian atmosphere, said
Dr Nidhal Guessom, profes-
sor of Physics and Astronomy
at the American University of
Sharjah.

“Hope Probe is an orbiter
that will study Mars from
high above its surface to give
it a large field of view and the
ability to observe and meas-
ure conditions everywhere on
the ground and in the atmos-
phere, hour by hour, and day
by day, throughout the Mar-
tian year (equivalent to almost
two Earth years). This has not
been done before,” he said.

Three instruments

Hope carries a high-reso-
lution digital colour camera,
complemented by spectro-
scopes in infrared and ultra-
violet. All this will give us a
complete picture of the evolu-
tion (in time and space) of the
surface conditions (e.g., dust
storms) and the atmospheric
processes (interaction of the
layers of the atmosphere and
escape of various chemical el-
ements). After a Martian year
of measurements, Hope will
have provided great additions
to our scientific knowledge of
the Red Planet, Dr Guessom
told Guif News.

The simulations were done at least a million
times, and we are still iterating the same
design we had five years ago. It has been a
long process and a very tedious process, but
the design is very robust.”

Om"ar Abdul Rahman Hussain | Lead, misslon design

instead of an
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Dr Nidhal Guessom s a !
professor of Physics and
Astronomy at the American
Unlverslty of Sharjah. thatw lil bt, C pllll Ld

by Hope Probe.”
“There are two key fac-

tors that will determine the
success of this mission: a)
successful orbital insertion
around Mars; b) perfect op-
eration of the instruments
during the orbital manoeuvre
and later during the scientific
study/observations  period.
‘We are all confident that eve-
rything will work well. Still,
contingency plans have been
made in case one instrument
or another does not function
properly,” he said.

What is next for UAE?

The UAE has already an-
nounced two more space pro-
jects: the second phase of the
astronaut programme (to send
Emirati astronauts to the In-
ternational Space Station to
conduct various experiments)
and the Lunar Rover to be
send to the moon in 2024.

Another avenue to consider
is the construction of a space
rocket launch facility.

Sara Al Amiri
| Minister of State for
Advanced Technology

impac

that will inspire not
just the Emirati,
but the entire Arab
y ;uth Itw 111‘

Close encounters with the
Red Planet over the years

US leads expeditions with rovers, landers

Omran Sharaf
| Project Director,

DUBAI

BY ALEX ABRAHAM
Senior Associate Editor

ozens of spacecraft
Dhave been sent to
study Mars over the
past six decades. Early
missions were fly-by, with

spacecraft taking pic-
tures as they zoomed

past. Later, probes i

— == raphy, atmos-
-'-£-¢"5 phere  and

entered the orbit
of Mars and re-
cently landers
and rovers have [
touched down on g
the surface.

In the early days,
launch and spacecraft
failures plagued the mis-
sions. Of the many space-
craft to be launched, more
than 60 per cent landing
attempts have failed as the
thin Martian atmosphere
makes descent tricky. So
far, four space agencies —
Nasa, Russia’s Roscosmos,
the European Space Agency
(ESA) and the Indian Space
Research Organisation
(Isro) — have put spacecraft
in the Martian orbit. The
US has made eight success-
ful landings and is the only
country to operate a craft

on the planet’s surface. Emirates Mars Misslon

Nasa’s Mariner 4 space-
craft swung by Mars in
July 1965 and captured the
planet’s first close-up im-
ages. In 1971, the Soviet
space programme sent its
first spacecraft into Martian
orbit which returned eight

months of observa-
tions about the
% planet’s topog-

, weather. It
' also sent the
first lander on
Mars.

First successes
Nasa’s Viking 1
and 2, the first spacecraft
to successfully operate on
Mars in 1976, sent photos
until 1982. In 1996, Nasa's
Mars Pathfinder mission
put the first free-moving
rover called Sojourner on
the planet.

Later, the rovers Spirit
and Opportunity explored
the planet and sent more
than 100,000 images.

India’s space odyssey to
Mars succeeded on its first
attempt at a staggeringly
cheap budget ($73 million).

Dr Azad Moopen

| Founder Chalrman
and Managing Director,
Aster DM Healthcare
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