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Rover solves
‘mystery hut’
lunar puzzle

Panoramic color pictures from Yutu 2
show object is a rabbit-shaped rock

ByZHAOLE1

China’s Yutu 2 lunar rover has
traveled more than a kilometer
on the moon and is still working
well, according to the China
National Space Administration.

The administration said on Sat-
urday that the distance traveled
by the rover reached 1 km on
Thursday evening. By late that
night, the robot had moved about
1,004 meters on the lunar surface.

It added that Yutu 2, the second
Chinese rover on the moon, has
been in its 38th lunar-day work-
ing session since Dec 27and “is in
normal condition™

A lunar day equals 14 days on
Earth, and a lunar night is the
same length. During the lunar
night, the temperature falls
below -180 C, and there is no sun-
light to provide power to the
craft.

During the 38th working ses-
sion, mission controllers uncov-
ered the truth behind a “mystery
‘hut” that was spotted by Yutu 2 in
its 36th working session and
appeared to be a gray cube loom-
ing on the silver sphere’s horizon.

A picture of the object pub-
lished by engineers at the Beijing
Aerospace Control Center in early
December immediately attracted
attention from the media and
space fans around the world.

Chinese scientists were also
intrigued by the object and told
controllers to drive the rover
toward it.

After overcoming several
obstacles in its path, the robot
approached the “hut” and used
its panoramic camera to take col-
‘or pictures of it.

Based on the pictures transmit-
ted back to Earth, ground con-
trollers found that the object isa
rabbit-shaped rock. Nevertheless,
they have decided to move the
rover close to the object during its
next lunar-day working session to

further investigate the rock anda
nearby crater, the space adminis-
tration said.

By Sunday, Yutu 2 had been
operating for 1,102 Earth days,
cementing its status as the long-
est-working rover on the moon.
The record was previously held
by its predecessor — Yutu —
‘which worked on the moon for
972 days, far outliving its
designed life span of three
months.

Yutu 2 is part of the ongoing
Chang'e 4 robotic probe mission,
‘humanitys first endeavor to land
on and closely observe the far
side of the moon. The mission
‘was launched by a Long March
3B carrier rocket in December
2018 at the Xichang Satellite
Launch Center in Sichuan prov-
ince.

The probe made a soft landing
on the far side on Jan 3, 2019, and
released Yutu 2 to roam and sur-
vey the landing site in the South
Pole-Aitken Basin, the largest and
deepest known basin in the solar
SyStemm.

In late November, Chinese sci-
entists at the State Key Laborato-
ry of Space Weather, which is run
Dby the Chinese Academy of Scien-
ces’ National Space Science Cen-
ter, published a major scientific
finding enabled by Yutu 2 in that
month's issue of Nature Astrono-

my.

They said that they had found
remnants of carbonaceous chon-
drites on the moon’s far side in
hyperspectral images in the visi-
bleand near-infrared range taken
by the rover.

Carbonaceous chondrites are
meteorites that originated in the
asteroid belt near Jupiter and are
believed to be among the oldest
objects in the solar system. Their
existence on the moon may still
act as a source of water on its bar-
ren surface, according to the
researchers, who were headed by
LiuYang.

New era of progress

Nation's space industry made
major achievermnents in 2021
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hina’s space industry made
several remarkable accom-
plishments last year.

The highlights were a
massive space station, which is now
orbiting Earth, and a rover that
landed on Mars in a historic inter-
planetary adventure for the nation.

The country embarked on its
ambitious space station program in
late April — after decades of prepa-
rations and about three years of
delays caused by rocket malfunc-
tions. The aim was to complete an
engineering marvel before the end
of the year.

On April 29, the first, and central,
component of the Tiangong space
station — the Tianhe core module —
lifted off from the Wenchang Space
Launch Center in Hainan province
atop a Long March 5B heavy-lift car-
rier rocket.

The biggest and heaviest space-
craft China has ever constructed
Tianhe is 16.6 meters long and 4.2
meters in diameter. At 22.5 meu'u:

biles. It has three parts: a connecting
section; a life-support and control
section; and a resources section.

The module is Tiangongs most
important element, given that astro-
nauts will live there for long periods
and control the entire station from
inside. It is also the station’s main
platform for scientific experiments
and technological tests.

‘When completed, by the end of this
vear, Tiangong will consist of three
main components — a core module
attached to two space labs — with a
total weight of nearly 70 tons.

The station will operate for about
15 years in a low-Earth orbit, about
400 kilometers above the planet.

visits and support spacewalks, which
‘will be essential for assembly of the
station, assamnems of its external
integrity and repair of broken parts.

‘The astronauts’ iving and working
space is about 50 cubic meters, much
larger than that of previous Chinese
manned spacecraft. Once the space
station is completed, the occupants
‘will have as much as 110 cu m of usa-
ble space, Yang said.

By comparison, the usable space in
a crewed spaceship in the Sherzhou
series is about 7 cu m.

Zhang Hao, a senjor designer at
the academy who took part in the
modules development, said that
compared with previous Chinese
manned spaceships, the module fea-
tures better living conditions.

“There are separate quarters for
‘working, sleeping, personal hygiene,
dining, healtheare and physical exer-
cise)” he said.

“Each astronaut has their own bed
and they share a dedicated Wash—

anees to malke the stay easier, such as
an air conditioner, microwave oven,
refrigerator and water dispenser, as
well as a treadmill”

'Ear.h astronant has a specially

and people on the ground, but also of
remotely controlling the capsules
internal equipment, he added.

First occupants
In mid-June, the Shenzhou XII

jor Colonel Tang Hongbo — was
launched by a Long March 2F rocket
from the Jiuquan Satellite Launch
Center in the Gobi Desert in North-
‘west China.

The eraft docked with Tianhe just
hours after reaching the modules
orbit and the crew quickly entered
the facility, becoming the first occu-
pants of the Tiangong space station.

During the crew’s 90-day stay, they
verified plans and equipment
designed for long-term spaceflight,
performed a number of scientific

and technological tests,
and made two spacewalks t0 use a
large robotic arm and other appara-
tus to install and adjust equipment
outside the station.

They also made video calls with
President Xi Jinping and hundreds
of researchers, teachers and students
in Hong Kong.

The Shenzhou XII crew finished
their 92-day mission in mid-Septem-
berand then returned to Earth.

nnml.aﬂ: Astronauts (fromleft) Ye Guangfu, mmanaandWangYapmg the crew of Shenzhou XTI, wave during a video from the Tianhe

core module in October. TIAN DINGYU 7 xiNHUA Members of the crew return to the module after a spacewalk on Dec 27. GUO ZHONGZHENG / XINHUA

Nation’s space program sees
new age of achievement

In the past 12 months, scientists have landed a rover on Mars and moved
closer to completion of an orbiting laboratory. Zhao Lei reports.

Clockwise from top: The Tianhe core muclu.le lifts oft rmmﬁne ‘Wenchang Space Lau.nch Cemer mHaLna.u province awp a Lomg March 5B
heavy-lift carrier rocket on April 29. JNuwanG 7 xiNHua Tianwen 1 has completed the scheduled tasks for the world's 46th Mars exploration
mission, but the Zhurong rover continues to work on the planet’s surface. xiwHua A photo sent back to earth by Tianwen 1on Jan 1. xinsua

China tops global list of rocket liftoffs as Long March family hits £400th mission

Lastyear was China's busiest in
terms of orbital launches. topping the
global list of rocket liftoffs for the third
time.

Early on the moming of Dec 30.a
Long March 3B carrier rocket roared
intolife at the Xichang Satellite Launch
Center in Sichuan province. transport-
ing the Communication Technology
De(mnshmgamﬂmmzisaelnn
into a,

Tfmimn:hwm!hed&ﬂlﬂghmfh
Long March rocket family last year, and
it signaled the completion of the coun-

Tiangong is now occupied by the
crew of Shenzhou XITI — Major Gen-
eral Zhai Zhigang, Senior Colonel
‘Wang Yaping and Senior Colonel Ye

try's annual launch schedule for the

year. Lastyear. Long March rockets car-

ried out more orbital launches than any

other racket family in the world, and all
were successful.

In addition, ChmaAemsuam SA)-
ence and Industry

ets. with 55 orbital launches. while the
United States launched 45 rockets,
ranking second in liftoffs.

Also last month, the Long March
family hit its 400th flight mission,
with a Long March 4B rocket lifting off
from the J Satellite Launch

four launches crl its Kualzm.l A rock-
et. while two private rocket compa-
nies in Beijing carried out three
launches.

As aresult of the Long March fami-
ly's frequent fiights. China became
the year's biggest user of carrier rock-

Last month, the astronauts gave a
space-based science lecture to tens of
millions of primary and middle
school students nationwide. They

Guangfu— whoarti jon
in mid-October and are scheduled to
stay there for six months.

In their first spacewalk in Novermn-
ber, Wang became China’s first
female spacewalker. The 41-year-old
performed extravehicular operations
that lasted six and a half hours along
‘with mission commander Zhai.

alsomade their

According to the schedule of the
China Manned Space Agency, the
crew will finish their tenure around
mid-April and then return to Earth.

To continue construction of the
Tiangong station, two large space
labs will be launched this year to con-
nect with the module. Moreover, the

Center in the Gobi Desert in the coun-
try's northwestern region.
In April 1970. China

space. The mission made China the
fifth country capable of building and
launching its own carrier rocket capa-
ble of reaching Earth orbit.

Since then, the country has devel-
oped and launched more than 20
types of Long March-series rockets.
with about 15 types still in active
service.

Chinese desi

first carrier rocket — a Long March 1
that was based on a ballistic missile
— to send its first satellite, Dongfang-
hong L or The East is Red 1. into

Shenzhou XIV and XV manned mis-
sions and two robotic cargo flights
willalso be undertaken and will dock
with Tianhe, carrying astronauts for
shifts and ferrying supplies and mis-
sion payloads.
Following the Shenzhou XI1I mis-
sion, Tiangong will be manned regu-
larly by threestrong groups of
astronauts in six-month shifts.
During handovers to new groups,
the station will te as

designing
mary new types of carrier rockets,
including a super-heavy model tasked
with carrying the nation's astronauts to
the moon.

Hao Chun, director of the China
Manned Space Agency, said his
team’s goal is to ensure that the best
use will be made of the station to
advance space science, technology
and applications.

Scientists are using the facility’s
unique environment to conduct
breeding experiments, produce spe-
cial medicines and create new mate-
rials, thos generating scientific,
technologicalar

many as six astronauts.

he added.

He also said that China is open to
cooperation with foreign nations in
the space station project, adding that
after the Tiangong station starts for-
mal operations, there will be more
than 20 cabinets onboard reserved
for international-standard scientific
instruments.

Moreover, Hao said foreign
astronauts will definitely work on
the station.

Martian journey

After deploying a robot on the far
side of the moon and bringing fresh
lunar soil back to Earth, China
achieved its newest feat in deep-
space exploration by placing a rover
onMars.

On May 15, Zhurong, named after
a Chinese god of fire, was released
from the Tianwen 1 robotic probe
and pierced the Martian a
in an extremely risky landing
dure.

It quickly touched down safely on
the southern part of Utopia Planitia,
alarge plin on the Red Planet.

On May 22, Zhurong left its land-
ing platform and traveled on the
Martian soil, becoming the sixth rov-
er on Mars, following five predeces-
sors from the United States.

The L185-meter-high, 240-kilo-
gram rover has now worked on the
Martian surface for more than sev-
en months — far mm.iving its three-
month life

Tt has traveled more than 1.4 km
and transmitted a number of video
clips and photos taken en route for
its destination, an ancient coastal
area on Utopia Planitia.

Tianwen 1, the nation’s first inter-
planetary exploration endeavor, was
launched on July 23, 2020, from the
‘Wenchang launch center.

Tt was the world's 46th Mars explo-
ration mission since October 1960,
when the former Soviet Union
launched the first Mars-bound, albeit
unsuceessfill,

proce-

spacecraft.

The Chinese craft consisted of two
major components — the Zhurong
roverand an orbiter. It traveled more
than 470 million km and earried out
several maneuvers before entering
Martian orbit on Feb 10 last year.

Before releasing Zhurong for its
landing, the Tianwen 1 probe circled
Mars for more than three months,
mainly to collect information about
the rovers planned landing site for
ground controllers to analyze and
make decisions.

Perseverance of the US and Chinas
Zhurong.

In the Martian skies, the Tianwen
1 orbiter is traveling in an orbit to
conduct remote-sensing and signal-
relay operations.

The mission has obtained nearly
540 gigabytes of data and transmit-
ted them back to Earth, according to
mission controllers at the China
National Space Administration.

They added that the rover and
orbiter have plentiful energy resour-
ces and are in good condition.

Aiming at the sun
Following the moon and Mars, Chi-
na has set its exploratory sights on
the sun, the core of our solar system.
In mid-October, the country
launched hs first solar Observahm]

Explorer satellite was launched by a
Long March 2D rocket from the Tai-
yuan Satellite Launch Center in
Shanxi provinee, before entering a
sun-synchronous orbit, about 517 km
above Earth.

The mission is expected to provide
scientists with the first high-quality
observation data of the sourcearea of
a solar eruption and will improve

‘Wang Wei, the satellites project
manager, said it is China’s first space-

‘based solar telescope and is designed
o work for at least three years.
“Scientifically speaking, the

H-alpha imaging spectrograph on
the satellite is able to observe and
record changes in the sun's physi-
cal elements, such as temperature
and speed, facilitating scientists’
studies of dynamics and physics
during a solar eruption,” he said.

Zhao Jian, a senior official in
charge of the satellite program, said
it is important to study the sun
because solar activities have many
effects on life on Earth.

Studying the sun also allows sci-
entists to deepen their research on
the origins and evolution of celestial
magnetic fields, the acceleration
and distribution of energetic parti-
cles and other physical phenomena,
hesaid.

Contact the writer at
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