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HK, MACAOADD
THRUST TO NATION'S
SPACE EXPLORATION

Both cities make significant
contributions to research

By OASIS HU in Hong Kong
ishu chinadaib

any people gazingat
the moon shining
‘brightly in the night
sky wonder what
secrets the Earth’s satellite holds.

However, few of them have the
chanee to access lunar soil and
study it to unlock such mysteries,
unlike Qian Yugi.

At the start of this year, Qjan, a
postdoctoral fellow from the
Department of Earth Sciences at
the University of Hong Kong, or
HKU, applied to access lunar soil
samples from the China National
Space Administration. His appli-
cation was approved in June.

It was the first time Hong
Kong had secured lunar soil
samples for study.
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Although he is only 28, Qian,
a geologist who wears dark
glasses and sports a flat haircut,
has been studying the moon for
nearly a decade.

His enthusiasm for all things
Tunar runs deep. His computer
desktop boasts a screen saver
showing the moon. He carries a
backpack displaying the Chinese
characters for “moon explora-
tion’; and a model of the moon sits
on his office desk. Qian also
repeatedly emphasizes just how
interesting his lunar studies are.
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FACES and novels, he noticed
that these stories were always set in space,
‘with geologists playing significant roles.

After passing the college entrance exami-
nation in 2013, Qian pursued a degree in
geology at China University of Geosciences
(Wuhan) in Hubei province. He could only
choosea major centered on the Earth’s geolo-
£y, as no undergraduate programs on the
mainland at that time were specifically
focused on planetary science or deep space
exploration, he said.

‘Qian worked hard, as he knew that study-
ing the Farth's geology could lay a solid foun-
dation for exploring other planets. His
opportunity soon arrived, with China's lunar
exploration program gaining significant
momentum.

In 2004, China officially launched the
Change project to explore the moon in three
phases to fulfill three aims: unmanned lunar
exploration, a manned lunar landing, and
establishing a lunar base.

‘The unmanned lunar exploration, or the

Chinese Lunar Exploration Program, also
consists of three phases: orbiting, landing
and returning.
‘The orbiting phase, which began in 2004,
involved Chang'e 1in 2007 and Changle 2 in
2010 exploring the lunar surfuce from orbit.
‘Thelanding phase involved Chang'e 3 in 2013
and Chang'e 4 in 2018 landing on the moon’s
surface for detailed exploration. The return-
ing phase incinded the Chang'e 5 mission in
2020, which collected lunar samples for a
return to Earth.

‘When the Chang'e project started, many
mainland university researchers switched
‘their research foeus to the moon and became
involved in these missions.

Research role

In May 2011, Qians university established
the Planetary Science Institute, with the aim
of spearheading research in lunar and plan-
etary science.

‘The institote organized a lecture at the uni-
‘versity to present its research findings. Qian
attended the lecture, finding it deeply inter-
esting. That night, he wrotea letter toa senior
professor at the institute, stating that he
‘wanted to contribute to furthering China'’s
space endeavors.

Impressed by Qian's ability and enthusi-
asm, the professor accepted him as his

Under his mentors guidance, Qjan con-
ducteda lot of research based on data collect-
ed by Chang'e 3 and Chang'e 4. He also
supported a prelaunch study for Chang’e 5.

The Change 5 mission team aimed to
select the best landing site from a 50,000~

archives of the moon’s surface captured by
satellites. He discovered the eastern region of
the preselected zone may contain basalts that
are about 2 billion ym.rs old —mhezmaﬂy
maki

any other
nations, such as the United States and the
former Soviet Union.

Such samples could provide insights into
the moon’s formative history. Given the
similarities between early lunar and Earth
environments, this could also help scien-
tists unravel the secrets of the Earth’s early

‘Qian released a paper theland-
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MOON: LUNAR SAMPLES
SECURED FOR STUDY

research through a postdoctoral position in
'HKU' Department of Earth Sciences.

ing site for Chang’e 5, stimulating extensive
discussion among scientists and the mission
team.

Chang'e 5 was due to launch in 2017. How-
ever, in July that year, the project experienced
a significant setback when the Long March 5
large carrier rocket, which is the main boost-
erof Change 5, failed o lift off.

‘Engineers swiftly launched an emergency
investigation into the cause of the failure.

‘This was also a distressing time for Qian.
“As the Long March 5 was a critical project,
ﬂ]epmblem haflmhemf.klﬁd . How-

in, and I found

Deep ‘missions such as lunar explo-
ration demand significant financial and
technological capabilities — typically the
preserve of nations such as China and the
United States, and the European Space

Agency.

“Doing research in Hong Kong offers me
the opportunity to remain engaged in a
national project, further contributing to the

Researching lunar geology in Hong Kong
can also stimulate development of related
local industries, inspire young people in the
city to take part in this field, and enhance

between

ever,

misd;_aepnvmrrymg,"hesaid.
reportsabout

the Long March 5 and Chang'e 5, Qian con-
tinued his doctorate research at his universi-
1y, while remaining focused on lunar studies.
‘The Long March 5 was finally launched in
November 2020, taking Chang’e 5 skyward.
‘The probe landed precisely where Qjan
ded, collecting 1,731
ples. In addition, analysis of the soil con-
firmed Qian’s research. The soil is nearly 1
‘billion years younger than any previous lunar
‘volcanic deposits returned to Earth.

Rental opportunities
Since July 2021, the China National Space
Administration, or CNSA, Lunar Exploration
and Space Engineering Center has granted
s}igibleurmnmmmﬂmnppommwmm
research.

In December, Qian completed his doctor-
memmmﬁngmm.mmmﬁmofhis
exemplary work, he received the Li
Outstanding Ph.D. Student Award early this
year, one of the highest awards for geoscience
students in China.

Qian next decided to further his lunar

Hong Kong and the
mainland on deep space exploration, Qian
said.

Scholars in Hong Kong studying the
moon’s geography mostly rely on remote
sensing data, rather than direct analysis of

Visitors to an exhi-
bidon in Hefel
Anhui province.
take photographs of
an engine retrieved
from a Long March
2E rocket.
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Tunar soil. “1 can use my abilities to fill a gap
in this respect.” Qfan said.

After joining HKU in March — becoming
the first at the institution to engage in
lunar research — Qjian soon started to
apply for lunar soil for his work.

Early this year, the CNSA again began
accepting applications for lunar samples,
and Qian spent a month preparing a pro-
posal, submitting it before the deadline.

A few weeks later, the CNSA phoned him
to say his proposal had passed the initial
review and would now require an oral
defense.

‘At the end of May, Qian defended his pro-
posal in Beijing, introducing his research
ideas, team members, equipment for exper-
iments, and sample storage conditions at
his university to the panel of judges.

During the application process, Qian
found that lunar science in the country is
progressing swiftly. Many top universities
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‘Top: Visitors view replicas of Chinese rockets at an aerospace exhibition in Wuhan, Hubei province. pROVIDED TO CHINA DAILY
Above left: Geoscientist Qian Yugi inspects a model of the Earth. FLORENCE LI / CHINA DALY Above right: Qian and fellow geosci-
entist Joseph Michalski examine an image of the lunar soil. CALVIN NG / CHINA DAILY

now offer undergraduate to culti-

typhoon, the CNSA prepared the samples
on time for scholars — preventing any
delays in research for those throughout the
country who traveled to collect them.

As Qian sat on the train heading back to
Hong Kong, rain poured relentlessly,
obscuring the view beyond his window. As
he continued his journey, he read news on
his phone of the escalating casualties
caused by the severe downpours.

However, he had no time to worry about
his safety, as his attention was firmly
focused on the lunar samples. He carefully
secured the container inside his backpack
in shock-absorbing foam. He held the back-
pack tightly to try to protect the samples
from every vibration and sway of the train.

He finally relaxed only after his 11-hour
journey ended and he was back in Hong
Kong safely.

“Securing these samples is a dream come
true for ourselves and Hong Kong's space
science community,” Qian said, adding that
such acquisition also reflects the central
government’s commitment to supporting

the city.

By granting his request, the central
authorities also demonstrated their desire
to see Hong Kong develop capabilities in
the field of space and keep pace withadvan-
ces made on the mainland, Qjan added.

In the coming year, Qian said he will use
the lunar samples to unlock mysteries of
the moon's volcanic history, try to provide
insights into its geological past, and its con-
nection to the formation and evolution of
planetary bodies in the solar system.

l'-‘unhermore, ha hopes his apphuaucm

nismat HKU for stﬂrmg lunar samples and

research, thn the
city’s mpamtym'akepartm future national
Iunar exploration missions.

First milestone

Qian said the moon is the first milestone
on humankind’s journey to exploring the
cosmos, adding that China has many lunar
exploration plans for the immediate future.

Chang’e 6, scheduled for launch some-
time next year, is set t0 become the first
probe to retrieve samples from the dark
side of the moomn.

In 2026, China plans to launch Changle 7
to investigate water resources at the moon’s
south pole. After this, the nation envisions
establishing small bases on the moon. Fur-
thermore, China is aiming for a manned
landing on the moon before 2030.

Qian, who is researching the landing site
for Chang’e 6, plans to continue obtaining
soil samples brought back by the probe. He
said he will also try his best to become
involved in future national space missions.

Many people in Hong Kong and Macao,
such as Qjan, are actively contributing to
the nation’s space exploration efforts.

For example, Macau University of Science

the Chang'e project since 2005. It is the first
university in the Guangdong-Hong Kong-
Macao Greater Bay Area, or GBA, to be
involved in the nation’s lunar project.

At the end of 2019, meCNSAanmumed
the of a space
and science center at the Macao university
to improve the deep level of cooperation
between the GBA and international
research institutes by using Macaos advan-
tages. In addition, Macao Science 1, the first
space science satellite jointly developed by
the mainland and Macao, was launched
this year.

vate expertise in deep space and planetary
domains. Their faculty and students, along
‘with researchers from key institutions, are
applying to study lunar soil for purposes
‘beyond Qian’s volcanology research.

Listapproved

In June, the CNSA issued the final
approved list for borrowing lunar research
samples. A total of 60 applications from 23
individuals at 16 research institutions were
endorsed. Inall, just over 12,328 milligrams

Hong Kong P Uni-
versity, or PolyU, has made noteworthy con-
tributions to developing hardware to
support national space exploration efforts.

In 2013, PolyU collaborated with experts
from the China Academy of Space Technol-
‘ogy to develop the Camera Pointing System.
Despite operating in challenging condi-
tions, this navigation camera was landed on
the moon by Chang’e 3 to capture images of
the lunar landscape.

The camera was later updated and used
again during the Chang’e 4 mission in 2018.

of samples have been di:

Fur the PolyU team was

Qian was among the appli-
cants — obtaining four lunar samples with
a total weight of 822.6 mg. He can borrow
them for one year.

Almeendoﬂu]sﬂmamraveledwae\img
o collect the but his trip
‘with the arrival of Typhoon Doksuri.

Despite heavy rain caused by the

T for ing the device used
to sample lunar soil collected by the
Chang’e 5 probe in 2020.

That year, PolyU further successfully
developed and manufactured the Mars
Landing Surveillance Camera, one of the
key instruments aboard the spacecraft tak-
ing part in the Tianwen 1 mission — the
nations first to the Red Planet.

PolyU also conducted a detailed analysis
of the geology and topography of the land-
ing zones for the Chang'e 3 and Chang'e 4
missions, supporting the two probes to find
suitable landing sites.

At least three universities in Hong Kong
offer undergraduate and master’s degree
programs for training aerospace person-
nel, with 100 graduates specializing in
aerospace technology each year.

In 2020, selection of the nation’s fourth
batch of astronauts started, with the process
open to applicants from Hong Kong and
Macao for the first time. This month, the pro-
cess reached the final stage, and included
several candidates from both cities.

Qian said: “While public attention often
focuses on immediate concerns, scientists
look farther into the future. Events such as
‘wars, pandemics, climate crises, or out-
breaks of superviruses could render Earth
inhospitable to life someday, and today's
scientific endeavors will contribute to
securing humanity’s home in the future.”
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