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Changle 8

to test use of
3D printing
tech to build

on moon

ByZHAO LEI

Chinese scientists plan to
use the Chang'e 8 lunar mis-
sion to explore the feasibility of
using 3D printing technology
1o construct buildings on the
moon, according to the chief
planner of the country’s lunar
programs.

‘Wu Weiren, an academician
of the Chinese Academy of Engi-
mneering and a leading scientist
at the China National Space
Administration, said the
‘Chang’e 8 robotic probe — the
third to be placed on the moon
in the countrys next lunar
exploration endeavor — is set to
land on the moon’s South Pole
to conduct on-site investiga-
tions of the environment and
mineral composition at the
landing site, and to check if
some advanced technologies,
3D printing for example, can be
«done on the lunar surface using
Tunar materials in the future.

“If we wish to stay on the
moon for a long time, we need
1o set up stations by using the
moon’s own materials,” he said
in a recent interview, ahead of
the Space Day of China that falls
on Monday.

“Lunar soil will be our raw
material and it will be printed
into construction units. Profes-
soTs at several domestic univer-
sities, such as Tongji University
in Shanghai and Xi'an Jiaotong
‘University in Shaanxi province,
have already begun studying
the possible applications of 3D
printing technology on the
moon,” he said.

China has a grand road map
for exploration and development
Programs ON Our nearest celes-
tial neighbor in the coming
years, the chief planner said.

‘The very next step in Chinas
Tunar adventure — the Chang'e 6
Tobotic mission — is set to land
on the moons far side from
‘where it will bring back soil and
Tock samples. Change 5 has
already retrieved samples from
‘the moon’s near side. “If Chang'e
6 succeeds, it will be the first
time we get samples from the
‘moons far side” Wu said.

‘The Chang'e 6 probe consists
of four components — an orbiter,
alander, an ascender and a reen-
try module — and is scheduled
for launch around 2025.

‘The Earth’s gravity creates
tidal friction that slows the
moon’s rotation. Over time, the
same face of the moon has
become tidally locked, forever
pointed toward the planet. This
is the near side.

‘The other side, or the far side,
has been extensively photo-
graphed from various spacecraft,
starting with a Soviet probe in
1959, but no probe touched
down on its surface until Janu-
ary 2019 when China’s Chang’e 4
‘mission soft-landed in the Von

crater.

The lander and rover of
Chang’e 4 have been working
on the moon for more than four
years and have continued to
enable scientists to closely
observe and conduct surveys on
the far side.

After Chang’e 6, the Chang’e 7
Tobotic probe will be sent to land
on the moon's South Pole to per-
form “high-precision investiga-
tions”, Wi said.

See Lunar, page?
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Lunar: Change 7 to complete multiple tasks

From page 1

“The Chang’e 7 mission is meant
to look for traces of water on the
South Pole, investigate the envi-
ronment and weather there, and
survey the landform. The probe
will carry a ‘flyby craft’ tasked with
flying into pits on the lunar surface

to look for ice,” the scientist said.

“Chang’e 7will also be tasked with
detecting the natural resources
beneath the lunar South Pole’s sur-
face. Mission planners are trying to
-assess if we can use the probe to dig
into the surface and study under-
ground structures and their compo-
sition,” he said.

In the long run, scientists will
use components of the three
upcoming missions — the orbit-
«ers, landers, rovers and sensors —
to form the prototype of a robotic
scientific outpost, which will act
as a platform for international col-
laboration on lunar exploration,
he added.

Pushing the boundaries for space exploration

SpaceX’s heavy-lift launch vehi- ship was the first to use the newly Beingable to push such a behe-
cle, Starship, exploded about four developed Raptor liquid-oxygen- moth off the ground without major
minutes into its first orbital test methane engine, and it also applied  problems for almost three minutes,
flight last week. a breakthrough design with 33 par-  and to test 33 of the new engines in

‘The reusable rocket is designedto  allel parallel without them ever being
carry peopleand cargo to Earth A]mnughmammm&ﬂeﬂ,me tested before can be seenas a
orbit, the moon and Mars, andhasa  test results will have proved valua- remarkable success.

Ppayload capacity of more than 100 ‘ble, and important lessons can be Since SpaceX sets very bold

tons. The Starship was the largest Ieamedﬁ'amlhemwprepareﬁx experimental targets, everybody
rocket launched by humansafierthe  future launches. That knew thata

Cold War, with the strongest carry- did not blow up on the launch pad launch was highly unlil

ing capacity and the most innovative  at the Starship Base in Houston Space technology has always been

‘way of replenishment and recovery. ‘was already regarded a success by pursued through trial and error.
Despite th losion, the Star- — ST CENTURY BUSINESS HERALD
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Editor’s Note: Theyear 2023 marks the 30th anniversary of ug)ﬁwﬂmgqumjvmxSmmrmmcmummafmmspmmmmmdq,-iwmfd.
 four-page n the field.

In celebration of the eighth national Space Day on Monday, China Daily,

ton the nation’

From left: A photo of Earth is taken from China’s Tiangong Space Station by Liu Yang, a crew member of the Shenzhou XIV mission, on Oct 20. ProvIDED TO CHINA DAILY ScIeen image captured
at Beijing Aerospace Control Center on Sept 17. shows Shenzhou XIV astronauts Cai Xuzhe (top) and Chen Dong conducting extravehicular activities. GUo ZHONGZHENG / XINHUA The Long March
2F and Shenzhou XIV spaceship are transferred to the launch pad in Jiuquan Satellite Launch Center in northwestern China's Gobi Desert on May 29. PROVIDED TO CHINA DALY

Space program celebrates 30 years

Nation's decadeslong journey of celestial exploration continues to break new ground

ByZHAO LEI

been transported to the
hang Space Launch Cen-

‘The first spacecraft to visit

robotic cargo ship — is sched-
uled to launch in early May to
transport materials for the next
manned mission.

Tianzhou 6 is tasked to deliv-
er propellants, science pay-
loads and necessities for the

ter in Hainan provinee, accord-
ing to China Manned Space

Agency.

The rocket is undergoing pre-
launch checks with the cargo
ship, the agency said.

Tiangongs current inhabit-
ants — the three members of the
Shenzhou XV mission —
arrived at the station on Nov 30
to join the three Shenzhou XIV

g to mis-
sion plans previously pub-
lished.

Before its arrival, the Tian-
zhou 5 will r]zpan the station to

itself up during its descent
‘toward Earth.

Pang Zhihao, an expert on
space exploration, said that
compared with its predecessors,
the Tianzhou 6 will carry more
equipment and materials for
scientific experiments and tech-
nological demonstrations.

“The Tiangong space station
‘began formal operations at the
start of this year so astronauts
are spending more time on sci-
ence and technology tasks.
‘Now a large proportion of their
time will be used to install and
fi techno-

The two crews’ meeting
marked the first time six Chi-
nese people had traveled into
outer space at the same time
and also the first in-orbit hand-
over between two Chinese
crews. They lived together for
more than four days before the
Shenzhou XIV crew flew backto
Earth.

By now, the Shenzhou XV
astronauts — mission com-
mander Major General Fei Jun-
long, Senior Colonel Deng
Qingming and Senior Colonel
Zhang Lu — have conducted
four spacewalks, surpassing

crews.

During their spacewalks,
Fei’s team has mounted equip-
ment required for extravehicu-
lar scientific experiments and

logical apparatuses, and carry
‘out experiments and tests,” he

said.
“As the bioregenerative life-
support system inside Tiangong

Their six-month journey is
scheduled to conelude around
the end of May, and the Shenz-
hou XVI crew will take over.

‘hasbeen fully
functional, Tianzhou ships will
no longer need to carTy many
Tliving necessities and the space
and weight saved can be used to
mnswn ‘more mission pay-

TheLm]gMaIl‘.th‘arﬂEl‘
Tocket tasked with lifting the
‘cargo spaceship has recently

D ong pursuit
The origin of China'’s aspira-
tions to operate its OWn space
station can be traced back to
the mid-1980s when a group of
distinguished space scientists
started calling for government
support to open manned space
programs so that China would
not lag behind in the global

From top: The control team monitors the auto-
mated rendezvous and docking of the Shenzhou
XIV spaceship with Tiangong Space Station at
Beijing Aerospace Control Center. LiXIN/ XINHUA
Chen Dong (right). Liu Yang (center). Cai Xuzhe.
astronauts of the Shenzhou XIV mission wave to
the crowds at the Jiuquan Satellite Launch Center
0N June 5. WANG JIANGBO / FOR CHINA DAILY TWO CTEW S
from the Shenzhou XIV and XV missions meet on
‘Tiangong Space Station on Nov 30. GU0 ZHONGZHENG
/XINHuA A Long March 5B rocket launches on its
inaugural flight on May 5. 2020. GUO CHENG / XINHUA

arena of space exploration.

In November 1986, the gov-
ernment launched what later
became known as Project 863.
The national high-tech project
covered seven major fields,
ranging from biology t0 new
energy. It set two major goals
for Chinas space sector: one
‘was to build large carrier rock-
ets and reusable aerospace
vehicles; the other was to con-
struct a space station.

In Angust 1992, a special com-
mittee formed by high-ranking
leaders decided that China will
use manned spacecraft to
assemble a space station in
orbit in the coming decades.
The plan was approved in Sep-
tember that year by the Stand-
ing Committee of the Political
Bureau of the Communist Party
of China Central Committee,
officially debuting the nations
manned space program.

To achieve the ambitious
goal, the country made specific
plans and took a systematic
approach, advancing patiently
from simple, multi-day mis-
sions to sophisticated, month-
long flights involving several

After nearly 30 years of prep-
arations, China launched the
first, and central, component of
its space station, the Tianhe
core module, in April 2021, and
began to send astronauts to fly
‘with it to prepare for the arrival
of other parts.

dock with Tiangong, complet-
ing the

ed to operate for at least 10
years as a national space-based
laboratory.

Scientific platform

The station’s first science
section, Wentian contains
eight scientific cabinets. They
are mainly used to serve bio-
logical and life science studies,
and can also support research
on the growth, aging and
genetic traits of plants, ani-
mals and microbes in the space
environment.

The exterior of the module
has 22 extravehicular payload
adapters capable of carrying
out scientific experiments that
require exposure to cosmic
rays, vacuums and solar
winds.

Wentian also serves as a back-
up control station to the Tianhe
core module in case of emergen-
cies or malfunctions. It has all
the same flight-control devices
as those inside the core module
t0 operate the entire Tiangong
station.

The second lab module,
Mengtian, is the world’s largest
single-body spacecraft now in
active service. It contains 13 sci-
entific cabinets used for micro-
gravity studies and experiments
in fluid physics, materials sci-
ence, combustion science and
fundamental physics. It also
carries 37 extravehicular pay-
1oad adapters.

A major technical feature of
Mengtian is that it can move
scientific apparatus out of the
Tiangong station without
requiring any manual labor by

tion phase.

Orbiting Earth about 400
kilometers above the ground,
Tiangong now weighs nearly
100 metric tons and is expect-

the to conduct
extravehicular  experiments
and brmg them ha.ck again.
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Chinese scientists have made
major advances in the research of
Earth’s nearest celestial neighbor,
the moon, thanks to samples and
data gathered by Chima’s lunar

probes.

In the latest development, water
locked in glass beads hasbeen found
in lunar samples returned by the
Chang’e 5 mission.

A study published in Nature
‘Geoscience journal late last month
revealed that the soil samples col-
lected by Chang'e 5 had impact glass
beads that contained water in the
form of hydroxyl, a molecule con-
sisting of one atom of oxygen and

AK N EW

rived water and releasing it into
space.

The water is relatively easy to
extract and could representa poten-
tial resource for future lunar explo-
ration, according to Hu Sen, a
researcher from the institute and
one of the key scientists behind the

study.

‘While each bead only holds a tiny
amount of water, vast amounts of
glass beads in the Tunar soil could
hold up to 270 billion metric tons of
‘water, researchers estimate.

New lunar mineral found
The samples also led to the dis-

covery of a sixth new lunar mineral.
Named Chanmn&m it was

by the International Minemjogml
and its C

one of hydrogen.
Hydroxyl is one of the most com-
mon jons in water.
Th when mete-

oroids hit the moons surface,
throwing up hot molten droplets
that solidify. They act like a sponge,
soaking up hydrogen atoms carried
by solar winds to form hydroxyl,
thus playing a pivotal role in the
‘water cycle on the lunar surface, the
study said.

The paper was published by a
team led by scientists from the Insti-
tute of Geology and Geophysies
l’mmLhBChmmeAm.ﬂHuyodem

Their findings indicate that
impact glass on the lunar surface is
capab)e of storing solar wind-de-

New Minerals, Nomenclature and
Classification.

Changesite- (Y}, which is a type of
lunar merrillite, a calcium phos-
phate mineral, is the first lunar min-
eral discovered by Chinese
scientists, making China the third
country in the world after the Unit-
ed States and Russia to have
achieved sucha feat.

Li Ziying, chief scientist of lunar
sample research at the Beijing
Research Institute of Uranium Geol-
0gy, said the area where the Chang'e
5 probe landed and collected the
samples is geologically younger

The Tianwen lMamanpmbeundergoﬁ gmundtesm ataresearch
facility in Beifing. PROVIDED TO CHINA DALY

Lunar samples,
mineral discovery
and experience for

future missions

... it (Tianwen 1)
shows China's ability
to organize an
exceptionally
sophisticated,
challenging
expedition.”

Zhihao, expert on space
exploration technology

‘Top: The ZQ-2 rocket. developed
by LandSpace, sits on the
launch pad at the Jiuguan Satel-
lite Launch Center in northwest-
ern China's Gobi Desert. on Dec
14 1ast year. PRGVIDED TO CHINA DAILY
Above: The Long March 5 carri-
et rocket, which is tasked with
lifting the Chang'e 5 lunar probe.
stands inside a service tower at

pIov!
PROVIDED TO CHINA DAILY
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than the landing sites chosen for
previons US and Soviet missions,

240-kilogram robot, named after
the ancient Chinese god of fire,

and so the characteristics of the soil  touched down on the Red Planet on
there could be different from previ- May 15, 2021, and began to travel
ously collected samples. across its surface a week later.

Ina.ﬂﬂmon,snentima.tmemm- Zhurong is the core component of
tute measured the content and the Tianwen 1 mission, China's first
traits of helium-3 in th les. Li v explo-
said that the results may help facili-  ration mission.

tate prospecting and assessments
of the resource, which is an ideal
fuel for future nuclear fusion power

One of the most notable space
missions in 2020, the 23-day
Chang’e 5 robotic mission was the
first to return samples to China and
one of the country’s most sophisti-
cated and space
endeavors. On Dec 17, 2020, it
returned to Earth with 1,731 grams
of rocks and soil, the first lunar sam-
ples collected since the Apollo era.

Before Chang’e 5, China deployed
two lunar landing craft and two Tov-
ers. Yutu 2, which was part of the
Chang'e 4 mission, is now the long-
est-working lunar rover of all ime
and continues to transmit data and
images.

Martian exploration
Elsewhere in the solar system,
Mars rover Zhurong has traveled
more than 1,900 meters and
obtained a great deal of data and
images route to its destination,
an ancient coastal area on Utopia
Planitia, the vast Martian plain
where it landed. The L.85-meter-tall,

A lunar sample bmughl back hylha Chang 5-5 probe is on exhibi-
tion at the Hainan Chronicles Museum,

SUBIKUM / FOR CHINA DAILY

Zhurongand the Tianwen 1 orbit-
er, which relays signals for the rov-
er, have transmitted around 1,800
gigabytes of raw scientific data to

Earth.

Pang Zhihao, an expert on space
exploration technology and a
renowned writer on spaceflight,
said that Tianwen 1 marks a mile-
stone for China's space industry and
is a symbol of its rising status in the
field of deep-space exploration.

“Scientifically speaking, the mis-
sion has been retrieving valuable
information about Mars and the
solar system and has given Chinese
researchers their first opportunity
to closely observe and study the
planet. And in terms of engineer-
ing, it shows China’s ability to orga-
nize an exceptionally sophisticated,
challenging expedition.” he said.

Tianwen 1 has signaled a good
start to the countrys interplane-
tary program and has laid a solid
foundation for the next steps,
‘which will involve more demand-
ing endeavors such as bringing
Martian soil samples back to Earth
and landing a probe on an asteroid,
Pang said.

province, on May 18.

New Long March rocket to be bigger, more powertul

ByZHAOLEL enough to carty craft weighingup to  than the baseline rocket, and will be

50 tons to an Earth-moon transfer  capable of deploying spacecraft with

Chinese rocket scientistsaredevel-  trajectory for lunar missions suchas  a combined weight of 150 tons 0 a

oping a mew, super-heavy carrier the construction of a large-scale sci-  low-Earth orbit.

rocket known as the Long March 9. ence or mining outpost. It will also be ‘The first stage, which has the

Designers at the China Academy able to send spacecraft on deep- strongest lift power, will be reusable

Technology are cur-  space missions, including the ambi-  on both models, which will signifi-
rentlyworkingonthebaselinemodel  tious venture to place Chinese cantly reduce costs.

of the Long March 9. The three-stage
rocket will stand about 110 meters
tall, and havea liftoff weight of about
4,000 metric tons and a thrust of
nearly 6,000 tons, and its core stage
‘will be about 10 meters in diameter.
The new rocket will be powerful

astronauts on Mars.

In addition to the baseline model,
the structure of a second model for
spaceflights to low-Earth orbit has
also been sketched out.

The second model will have two
stages, which means it will be shorter

operation, it will have a carrying
‘capacity five times greater than that
of the Long March 5, which is cur-
rently the countrys most powerful
Tocket.

(China has 23 kinds of carrier rock-

ets in active service, and most belong
t0 the Long March family, which is
‘produced by State-owned giant Chi-

na Aerospace Science and Technolo-
gy Corp.

‘With the government encouraging
and supporting the growth of private
space companies, China also has sev-
eral privately built rockets.

The TL 2 is the newest model

‘becoming the country’s first privately
built liquid-fuel rocket to fulfill an
‘orbital mission.

Uniquely, the TL 2 achieved suc-
cess on its maiden flight.

by companies including
Virgin Orbit, failed their first flights.
Prior to Space Pioneers launch,
i-Space and Galactic Energy, private
companies also based in Befjing, had
used solid-propellant rockets to
transport satellites to orbit. Solid-
propellant rockets are easier to
design and make than liquid-fuel
rockets, but they have a smaller
capacity and cannot be used to

launch large satellites or to deploy
spacecraft to high orbits.

LandSpace
flight of the ZQ 2, the worlds first
methane-propelled carrier rocket, at
a launch facility in the Gobi Desert.
The rocket successfully crossed
the Karman Line, the globally recog-
nized boundary between Earths
atmosphere and the edge of space,
but malfunctioned in its second
stage and failed to reach orbit.
The ZQ 2s second flight is sched-
uled to take place this summer.
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Dec 2,2013

The Chang'e 3 mission begins, with the aim of

iese spacecraft to achi
first craft from any country to achieve the goal in

Dec 8, 2018

na's fourth lunar probe,

f the moan. After a 26-day

u
Karman crater. beginning humanity
ervation of the area. The Yutu 2

d on the moon for nearly 1

June 5, 2019

ALang March
used for

lid-propellant carrier rocket i
seaborne space launchin
Prior to the mission, the
nducted more than 310 carrier
it its four land-bas

July 25,2019

i-Space. a Beifing startup, becomes the first

private enterprise in China to successfully
duct an orbita

launches

Jiuguan Satelite La

satelit

July 23,2020

The Tianwen 1 mission.

interplanetary exploration

Wenchang. It travels more than 470 millon kilom
before entering Mars' orbit i February 2021 list
named Zhurong.touches down on the planeton
15,2021, and begins wark on the surface aweck|

r the rover has traveled more than
and obtained a great deal of raw data.

RE/

Ove

Tianzhou 5
Nov 12,2022

23
Number of
now in set
which are
Long Marc]

Ground-penetrating
' radars to investigate
subsurface geological
structures

Medium-resolution
camera to generate
remote-sensing
images of Mars
High-resolution camera
to take pictures of the
landing site and
high-value zones

scientific tools
are mounted on
the orbiter and
the rover of the
Tianwen 1
mission

The Mars Rover Zhurong

launched in
May 2023

TIANGONG SPACE STATION
A CUTTING-EDGE SPACE-BASED LABORATORY

8

Number of scientific cabinets inside the Wentian science module.
mainly used to serve biological and life science studies. and to
support research on the growth, aging and genetic traits of
plants, animals and microbes in the space environment.

22

Number of extravehicular payload adapters on Wentian's

exterior to conduct scientific experiments that reguire b .M'
exposure to cosmic rays. vacuums and solar winds. T e

Chinalaunched its robotic It
naming it Chang’e after the

Hecitiscih
conditions for the Chang'e 3 probe.
Chang's 2is now on a mission to

verify decpspace technologies.

Number of scientific cabinets inside the Mengtian E e “CHANCG'E 1 b
S 2 3

science module — the world's largest single-body
spacecraft currently in active service — for
microgravity studies and experiments in fluid
physics. materials science, combustion science
and fundamental physics.

37
Number of extravehicular payload adapters
outside Mengtian.

mission. One crew member.

probe’s tasks included abtai
i images and performing -
scientific surveys. It was launched
on Oct 24, 2007.In 2008, 2 map of
the entire lunar surface. based on
data from Chang'e Loas
published

China's first extravehicular
activity. Three crew members.

Shenzhou VI mission
Launched on Oct 12, 2005,
lasting nearly five days.
China's first multi-staff
spaceflight. Two crew
members.




Nov 24,2020
The Chang

July 31, 2020

The domestcally developed Beidou Navig
pruwdmg landing on Dec 1,
more than 60 Beidou satelites have been
. and some have been refired. Beidou s
based navigation
verage — the other being
GPS from the United States.

retrieve lunar samples.

sbotic moon mission
from the Wenchang Space Laun

brings 1731 grams of lunar rock
and sail back to the Earth on Dec I7 about 44 years
atter the last lunar substances were retumned. The
23-day mission makes China the third country fo section. The

April 29,2021

In-orbit con:

launched
enter. After

To date.

life-st upp(ll'l and-control section: and a resources

Dec 31,2022

President Xi linping announces the completion of the.
Tiangong spoce station in his New Year address. marking
therealization of a grand aspiration pursued by Chinese
scientists and space industry workers for three decades.
The station consists of three major companents —a core
module and two science lab modues — and has an
overallweight of nearly 100 metric tons. s destgned to
operate for mare than 10years.

tion of the Tiangong space
as the Tianhe core module — the

igger and heavier than

ronauts have lived in the craft.

CH FOR THE STARS

China is celebrating its eighth Space ﬁay, which falls on April 24 each year.
I the past decade, the nation has made remarkable achievements in space exploration.

540 4

Number of Chinese satellites Number of Chinese probes

working in Earth's orbit. " that have landed on other
celestial bodies in the solar
system — three on the moon
-and one on Mars.

rocket models
ice in China, 16 of
embers of the

h family.

CHANG'E 4

was lzunched on Dec 8, 2018.
It completed a soft landing on
the far side of the moon,
making it the first expedition
inthe history of space
exploration to visit the
unexplored lunar region.

MISSIONS

unar exploration program in 2004,
moon goddess in Chinese legend.

341

Number of space launch
missions conducted by China
since the 18th National
Congress of the Communist
Party of China in November
2012. accounting for 65
percent of all Chinese rocket
fiights.

CHANG'E 5

The 5-ton spacecraft travels more than 470 million km in nearly seven months.

Position of Mars.
wmmmm

Earth-Mars ——
transfer
h'ij:dwy

/

Mars energetic particle analyzer to investigate
energetic particles in the spatial environment

Mars ion and neutral particle
analyzer to study the ions and
neutral particles of solar wind and
the Martian spatial environment

Navigation and topography
camera to provide navigation and
positioning for rover and obtain
high-resolution 3D images of the
landing site and areas around it

Mars surface
compound
detector to

study
high-resolu-

was faunched on Nov 24, 2020, and landed onthe
moon on Dec 1 that year. The 23-day, landmark
missian carried 1731 grams of unar rock and soil
to Earth an Dec 17, Chang'e b was ane of China's
most sophisticated and challenging space:
endeavors, and made China the third country to
retricve materials from the moon after the Uited
States and the Soviet Union.

tion spectral
signatures of
surface
substances

thenzhou IX mission
aunched on June 16, 2012,
‘sting nearly 13 days. Chinas first
sace docking maneuver (with
angong [) and the first time that
hinese

Shenzhou X mission
Launched on June 11,2013,

CHANG'E &

is expected to be launched around
2025 to land on the far side of the
moon and bring back samples.

CHANG'E 7

will search for traces of water at the moo's
South Pole, investigate the environment
and weather and survey its [andform.

CHANG'E 8

s tasked with landing near Chang'e7 on the maon's
South Pole, allowing the two missions'companents —
orhiters, landers, rovers and detectors— towork together
toform 2 prototype of a robotic scientific outpost.

Shenzhou XI mission
Launched on Oct I7. 2016,
lasting 33 days. The longest
. stayinspaceby Chinese
. astronauts. Two crew members.

ASTRONAUTS
WHO HAVE
BEEN ON
SPACEFLIGHTS

YANG LIWEI

Native of Lizoning
province. Took part
inthe Shenzhou V'

‘mission in 2003.

FEI JUNLONG

Native of Jiangsu B A
province. Took part ) RN
inthe Shenzhou VI -

missionin 2005, and is

taking partin the ongoing
ShenzhouXV.mission launched in
November lastyear.

NIE HAISHENG

Native of Hubei

province. Took part

in the ShenzhouVI

missionin 2005, the
Shenzhou/Tiangang | mission
in 2013 and the Shenzhou XII
mission in 2021

ZHAIZHIGANG

Native of

Heilongjiang

province. Tock part

inthe Shenzhou Vil

mission in 2008 and became the
first Chiness astronaut to carry
out aspacewalk. He was also part
of the Shenzhou XIll mission from
October 2021 to April last year.

JING HAIPENG

Native of Shari

province. Took part

inthe Shenzhou VIl

the Shenzhou IX/Tiar-

gong | and Sherzhou X1/ Tiangong
Il missians,

LIL BOMING

Native of

Heilongjiang

province. Took part in

the Sherzhou Vil mission

in 2008 and the Shenzhou Xl
missionin 2021

LIUWANG

Native of Shari

province. Took part

in the Shenzhou
[X/Tiangong | mission in 2012.

ZHANG XIAOGUANG

Native of Lizoning

province. Took part

inthe Shenzhou
iangong |

mission in 2013.

LIUYANG

Native of Henan

provinee. Took part

in the Shenzhou

1%/Tiangong | missionin

2012, becoming the first Chinese
'woman in space. She was also
part of the Shenzhou XIV mission
in 2022.

WANG YAPING

Natwe of Shandong

province. Took part

i the Shenzhou

X /Tiangong | missionin
2013, She was also part of the
Shenzhou X(ll méssion from
Octaber 2021 to April last year,
T —
Chingse woman ta conduct a
spacewalk.

YEGUANGFU
Native of Sichuan
province. Taok part

in the Shenzhou XII
mission from October
2021 toApril last year.

CAIXUZHE
Native of Hebei
province. Took part

* inthe Shenzhou XIV

mission last year.

DENG QINGMING

Native of liangx

province. Currently,

taking partin the

ongoing Shenzhou XV

mission launched in Navember.

ZHANGLU

Native of Hunan

province. Gurrently

taking part in the

angoing Shenzhou XV

mission launched in November.

Sources: China National
Space Agminsyaton, China
lanned Space Agency
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