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Satellite set to pave way for moon missions

By ZHAO LEI in Wenchang, Hainan

Chinalaunched a relay satellite on
Wednesday morning to lunar arbit,
whichis expected to pave the way for
the country’s prospective trailblaz-
ing expeditions to the moon.

The Quegiao 2, or Magpie Bridge
2, satellite was lifted atop a Long
March 8 carrier rocket that blasted
off at 8:31 am from a coastal launch-
pad at the Wenchang Space Launch
Center in China’s southernmost

rocket and entered a lunar transfer
trajectory. At the same time, the
solar wings and communication
antennas smoothly unfolded.
Fallowing the completion of the
maneuvers, the Quegiao 2 began its
journey toward the moon, accord-
ing to Ge Ping, one of the senior
officials at the China National
Space Administration who are
averseeing the lunar programs.
“The launch took place on time
and the satellite entered its trajec-
tory with good accuracy, laying a

craftis scheduled to carry outa series
of maneuvers, such as a midcourse
trajectory correction and a braking
aperation, before it enters an ellipti-
calfrozen orbit tobecome the second
relay satellite abave the moon.

After its arrival in the predeter-
mined orbital position, Quegiao 2
is set to conduct two-way commu-
nication tests with the Chang'e 4
probe, which is on the lunar sur-
face, and Chang'e 6, which is wait-
ing to be launched at the
Wenchang center, to examine its

island province of Hainan.
After flying about 24 minutes,
the satellite was released from the

Study examines behavior of human brain
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solid foundation for its coming
operations,” Ge said.
Over the next few days, the space-  See

performance, according to Ge.
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Launch: Queqiao 2 boasts new tech, stronger capacity

From page1

Developed by the China Acade-
my of Space Technology, Queqiao 2
is based on the CAST2000 satellite
framework. It weighs about 1.2
metric tons and has two major
payloads — & 4.2-meter parabolic
antenna for communications with
lunar probes and a 0.6-meter para-
bolic antenna to transmit data to
ground control.

Queqiao 2 is primarily tasked
with relaying signals and data dur-
ing the Chang’e 6 robotic mission,
which is scheduled to be launched
by a Long March 5 heavy-lift rocket
before July.

In the long term, the satellite will
alsa serve the Chang'e 7 and 8 mis-
sions. These will be the basis for an
ambitious multinational plan known
as the International Lunar Research
Station, which is expected to be built
inthe 2030s.

Those missions are expected to
give new momentum toChina’s lnar
exploration endeavors, which have
already gained remarkable feats.

Iybeen Asasafe, reliable,

space affect human brain function,
and how does the brain adapt to it?
Chinese scientists hope to find
answers to these questions by using
China’s
which is orbiting about 400 kilome-
tersabove Earth. As Chinals space sta-
tion enters the application and
develapment stage, one of the crew’s
main tasks is to carry out scientific
experiments. Among them is the
in-orbit electroencephalogram (EEG)
test, which focuses on the operation
of the human brain in space.
According to Wang Bo, a research-
er from the China Astronaut
Research and Training Center, an
in-orbit EEG test platform has recent-

portable and easy-to-use platform, it
can be used to carry out all kinds of
EEG research experiments.

“Starting from the Shenzhou XI
mission, we carried out the first
EEG experiments and verified the
applicability of brain-computer
interaction technology in orbit
using robots” says Wang, “We then
carried out dozens of in-orbit EEG
tests, built a platform, developed
several research paradigms and
realized some model tests”

In collaboration wnh several

China commenced its lunar pro-
gram in 2004 and has launched five
robotic probes to the moon since
2007. The most recent mission,
Changee 5, landed on the moon in
December 2020 and soon sent 1731
grams of lunar samples back to
Earth, achieving the historic
accomplishment about 44 years aft-
er the last lunar substances were
brought back from the moon.

If evervthing goes according to
plan, the Chang’e 6 will touch down
in the South Pole-Aitken Basin, &
gigantic crater on the far side of the
moon and the largest and deepest
known basin in the solar system,
and collect dust and rock samples.
That will be a groundbreaking
endeavor that is challenging,
sophisticated and has never been
done before.

Tidal forces on Earth slow the
moon’s rotation to the point
where the same side always faces
Earth. The other side, most of
which is never visible from Earth,
is the moon's far side and has been
a subject of scientific speculation

EEG testing through ground screen-
ing and in-orbit validation.
According to Wang, there are
three research objectives. “We hope
1o learn what kind of effect the envi-
ronment in space has on the human
brain, how the brain adapts to the
environment and remodels its
nerves and, finally, we want to devel-
op or validate some brain enhance-

the long run, the

in-orbit EEG test could explare the

mysteries of brain evolution and

provide new ideas for the develop-
p

batches
from the China Astronaut Research
and Training Center have developed
a series of standard procedures for

ment of b

Some breahhmnghs have
already been made. For example,
the research team has developed a

and popular culture since the
Apollo era.

Though the far side had been
extensively photographed by
spacecraft, starting with a Soviet
probe in 1959, no probe had ever
touched down on it until China’s
Chang'e 4 mission, which landed
in the South Pole-Aitken Basin in
January 2019.

Communication services between
the Chang'e 4 and Chang'e 6 space-
craft and Earth require relay satel-
lites due to their special locations.

Quegiao 1, the predecessor of
Quegiao 2, was lifted by a Long
March 4C rocket from the Xichang
Satellite Launch Center in Sichuan
province in May 2018. The aging
satellite now remains operational
in a halo orbit to transmit signals
for the Change 4 mission.

Compared with the Quegiao 1, the
new relay satellite incorporates new
technologies, more functions and
stronger capacity.

Beside its relay operation, Que-
giao 2 also carries scientific
equipment including an extreme

brain load classification model of
multiple dimensions that integrates
physiological, performance and
behavioral data, improving the clas-
sification accuracy. The team has
also made some achievements in
modeling data on brain fatigue,
brain load and alertness.

In addition to academic research,
EEG testing in a space station also
supports the crew’s long-term stay
in space, helping them maintain a
good state of brain function and car-
ry out their work efficiently.

Astronauts perform many com-
plex and delicate operations in
space, so it is important to maintain
‘good brain function, Wang explains.
“We expect to enhance this ability

ultraviolet camera and an array
neutral atom imager.

In addition to Quegiao 2, two
experimental satellites, Tiandu 1
and 2, were also lifted by the Long
March 8 rocket toverify new com-
munication and navigation tech-
nologies, according to the space
administration.

Wednesday's flight was China’s
12th space mission this vear. It also
marked the third mission of the
Long March 8, a medium-lift rocket
designed and built by the China
Academy of Launch Vehicle Tech-
nology, and the first time the type
has been used for a lunar mission.

Engineers at the academy
worked out a new technology that
enables the rocket to withstand the
effects of upper atmospheric
winds, which are often a hazard to
avertically flying craft.

Maoreover, engineers put an addi-
tional coat of heatproof paint on the
Long March § to offset the extreme
heat that challenges every rocket
bound for a lunar transfer trajectory,
according to the academy.
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‘The Queqgiao 2. or Magpie Bridge 2. relay satellite is launched at 831 am
'on Wednesday atop a Long March 8 carrier rocket from the Wenchang
Space Launch Center in Hainan province. ZHENG XINQIA / NAKFANG DAILY

activity in space

through brain stimulation and ath-
er technologies, in order to maxi-
mize the roles of peaple in space”

Cao Yong, a researcher from the
China Astronaut Research and
Training Center says that at first, the
astronauts are guided into a resting
state, where we callect data from a
relatively smooth period that serves
asa baseline.

“Then, after resting, the astro-
nauts will carry out a series of opera-
tions, generating new response
data. We will combine the EEG data
to comprehensively determine the
astronauts' brain load status.”

In order to find better ways to
enhance the astronauts’ brain func-
tion, the researchers have done a

great deal of work in the design of
the experimental process, acquisi-
tion hardware, and analysis algo-
rithms, Cao says. PFurthermore,
brain-computer interaction is a hot
topic on the frontier of science and
technology.

This technalogy will transform
human thinking into an operation
instruction, which is beneficial for
multithreaded and remote opera-
tions, Wang says.

It is expected to be applied in
some complex extravehicular activi-
ties, as well as human-machine
cooperation, to ultimately improve
the overall efficiency of the crew and
the station’s operation, he adds.
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