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Innovation Pathway

Advancing Basic Research to
Solcy Foundation or Chinas
Strength n Seience, Technology

Chinese President Xi Jinping on April 30 urged greater ef-
forts and more concrete measures to strengthen basic re-
search, enhance China's capacity for original innovation, and
further solidify the foundation for building the country's
strength in science and technology.

Xi, also general secretary of the Communist Party of
China (CPC) Central Committee and chairman of the Central
Military Commission, made the remarks while attending a
symposium on strengthening basic research in Shanghai.

He stressed that basic research is the origin of the entire
scientific system and the master switch for all technological
issues.

Xi acknowledged that a new round of sci-tech revolution
and industrial transformation is accelerating, and that global
competition in science and technology is increasingly cen-
tered on frontier areas of basic research. He noted that the
importance of original and disruptive innovation is becoming
increasingly prominent.

"We must seize opportunities, rise to challenges, put ba-
sic research high on agenda, advance it with sustained com-
mitment, and strive for continuous achievements," he said.

Xi emphasized the need to strengthen overall planning
and top-level design to optimize the systematic layout of ba-
sic research.

He called for further clarifying the main targets and key
areas of basic research, reinforcing the leading roles of nation-
al research institutions and high-level research-oriented uni-
versities, as well as encouraging and regulating new types of
research and development institutions.

Deep integration of industry, academia, research and ap-
plication, led by enterprises, should be promoted to smooth
the innovation chain spanning basic research, application de-
velopment and commercialization, Xi said.

He called for strengthening the development of basic dis-
ciplines and fostering coordinated development between ap-
plied and basic disciplines. See page 4
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A launching ceremony is held for China's first privately funded scientific research vessel, R/V Haiying Surveyor, in Wen-
ling, east China's Zhejiang province, on May 5, 2026. (PHOTO: XINHUA)
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Time to Industrialize Chip-scale Atomic Clocks

By WANG Xiaoxia & CHEN Xi

Barely the size of a matchbox, the
new generation of chip- scale atomic
clocks (CSACs) developed by Tianjin
Huaxin Technology Co. is ready to en-
able precise timekeeping for deep-sea oil
exploration, commercial satellites, and
smart power grids.

The "time magic box" has a volume
of just 8 cm® and power consumption of
0.15 watts, yet can still keep time auton-
omously without satellite signals, drift-
ing less than one second every 10,000
years. In 2023, China activated its
first — and currently only — CSAC pro-
duction line, breaking the previous for-
eign monopoly on this critical technolo-
gy, after a 13-year uphill battle against
seemingly impossible physics and engi-

Taming temperature and signal

The journey to produce CSACs be-
gan with deceptive simplicity. "We were
optimistic at first," recalls Liu Ruiyuan,
general manager of Huaxin. "The princi-
ples were known." However, their first
prototype was a failure, as it could not
detect the ultra-weak optical signal need-
ed to lock onto atomic transition fre-
quencies. They had built a "dead clock."

The problem was environmental
noise. The critical signal only produced
a few thousandths of the power of the la-
ser's intensity and can be completely
drowned out by tiny temperature fluctua-
tions. To solve this, the team developed
a microfluidic temperature control chip,
pushing precision from 0.1°C to an ex-
traordinary 0.001°C. This finally allowed
the signal to emerge from the environ-

Unfortunately, the signal remained
unstable.

For four years and through hun-
dreds of trials, the team focused on the
atomic vapor cell — the "heart" of the
device. The type and ratio of buffer gases
inside this cell were the key. After end-
less experimentation, a stable signal fi-
nally appeared on a monitor. The atomic
clock was "alive." This phase demonstrat-
ed that mastering quantum physics is on-
ly the first step; conquering micro- sys-
tem integration and materials science is
where true innovation begins.

Engineering the perfect vacuum

Moving a lab prototype to a reliable
product required solving vacuum packag-
ing. The entire physics package must be
sealed inside a 1 cm’ ceramic cavity, with
an extremely low leak rate needed to

neering odds. mental noise.

maintain a 10-year lifespan. See page 3

International Cooperation

Sci-tech Labs Promote
(Global Development Initiative

By LU Zijian

As this year marks the fifth anniversary of the Global De-
velopment Initiative (GDI), China's efforts to support educa-
tion cooperation are gaining momentum. From woodworking
equipment to 3D printers and robotic dogs, Chinese enterpris-
es have donated teaching materials for science and technolo-
gy labs to schools in Laos, Papua New Guinea, Malaysia, and
a university in Togo, sparking local students' interest in ex-
ploring science and technology.

Shenzhen Foundation for International Exchange and
Cooperation, which coordinates the donations and recipients,
initiated this sci-tech lab donation project in 2024. Science
and Technology Daily recently spoke with Li Dan, executive
secretary general of the foundation.

In July 2024, the foundation delivered the first batch of
teaching materials, including woodworking tools to the China-
aided Phiawath Complete Secondary School in the Lao capital
Vientiane.

Why woodworking equipment?

Li said the foundation visited Southeast Asian countries
before the donation and went to the school. After talking
with the headmaster and teachers, the foundation found that
the school needed woodworking tools and machinery, such
as saws, planes, and drills, for cutting, planing, and shaping
wood. Therefore, the foundation decided to deliver wood-
working equipment to help enhance students' operational ca-
pability via handwork.

Feedback from the school said the students use the
equipment extensively and the interaction in class is also
good. Li said the foundation assesses the needs of the recipi-
ent organizations to ensure the donated goods meet those
needs.

Donations also include high- tech equipment like 3D
printers to prepare students for the future. "Education is
about the future. It takes 10 years to grow trees, but a hun-
dred years to cultivate people. We wish to start with the
younger generation, fostering their scientific and technologi-
cal thinking so they can better prepare for the future," Li
said.

The foundation also organizes demonstration courses to
help teachers and students use the donated equipment, com-
bining theoretical explanations with hands-on operation.

For Université de Lomé in Togo, a French-speaking state,
which received donated robots, 3D printers and subtractive
equipment, the foundation asked the donor to make demon-
stration videos and added French subtitles so that the teach-
ers and students could understand the videos. See page 3

Building Smart Shield Against Natural Disasters

—— China-Pakistan Belt and Road Joint Laboratory on Smart Disaster Prevention of Major Infrastructures

By LI Linxu, WANG Xiaolong & YAO Yian

When the worst earthquake in Pakistan's history occurred,
Syed Shah was only in third grade. But the memory remains in-
delibly etched in his mind. "The earth was roaring, the sky spin-
ning, walls cracking, and buildings collapsing. I could hear
nothing but crying. [ was terrified."

The powerful 7.8- magnitude earthquake struck northern
Pakistan on October 8, 2005. The disaster claimed approximate-
ly 73,000 lives and caused the collapse of over 600,000 homes
across the country.

The earthquake also altered the life trajectory of Khan
Shahzada, then a junior engineer at the Pakistan Water and
Power Development Authority, working alongside Chinese con-
tractors. "Witnessing the tragic aftermath of the earthquake
firsthand prompted me to shift my career focus toward earth-
quake engineering," Shahzada, now a professor at the Universi-
ty of Engineering and Technology, Peshawar, said.

Today, their life trajectories have converged at the China-
Pakistan Belt and Road Joint Laboratory on Smart Disaster

Prevention of Major Infrastructures. Some are pursuing their
studies here, while others are conducting research.

Tackling shared needs

"The intention behind establishing the joint lab was to bet-
ter address natural disasters like earthquakes that both China
and Pakistan face," said Professor Xu Zhaodong of Southeast
University. Both countries are located on the Eurasian Seismic
Belt, which accounts for approximately 15 percent of the
world's earthquakes.

A report released in 2023 shows that since 2001, earth-
quakes have become the deadliest type of natural disaster for
Belt and Road Initiative (BRI) partner countries.

"A significant number of BRI partner countries are located
in seismically active zones or regions prone to typhoons, while
incidents such as fires also occur periodically. According to
available estimates, the cumulative annual economic losses re-
sulting from such disasters across these countries over the past
two decades have exceeded one trillion RMB," Khan Muham-
mad, counsellor for scientific and technological affairs, Embas-
sy of Pakistan in China, said.

"The destruction of major infrastructure under the impact
of multiple hazards, such as earthquakes and storms, is the di-
rect cause of immense economic loss and casualties," Xu said.
See page 2

Chinese and Pakistani students conduct experiments to-
gether at the China-Pakistan Belt and Road Joint Laborato-
ry on Smart Disaster Prevention of Major Infrastructures.
(PHOTO: LI Linxu / Science and Technology Daily)
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FOCUS

China to Advance Energy Conservation, Carbon Reduction

Policy Express

By TANG Zhexiao

China is committed to advancing
high- standard, high-quality energy con-
servation and carbon reduction, accord-
ing to a guideline jointly issued by the
General Office of the Communist Party
of China Central Committee and the
General Office of the State Council.

Identifying five key areas for driv-
ing energy conservation and carbon re-
duction, the guideline underscores that
efforts shall be integrated into all as-
pects and the entire process of econom-
ic and social development.

In the energy green transition, the
document proposes strict control over
fossil fuel consumption and refined
management of the installed capacity
and power output of coal- fired power
units.

Unreasonable growth of energy
consumption will be curbed, non- fossil
energy and new energy storage sectors
scaled up, and the development of new
power systems accelerated. Innovative
business models including direct green
power access and smart microgrids will
be encouraged to boost green electricity
consumption.

Technological innovation is the
core pillar for advancing energy conser-
vation and carbon reduction.

The guideline backs the application
of digital, intelligent and green technolo-

CHN ENERGY Guohua's HG14 Project located in Dongying, Shandong province. (PHOTO: XINHUA)

gies to upgrade traditional industries. It
also calls for accelerated growth of ad-
vanced manufacturing, high-tech indus-
tries and modern service industries,
alongside cultivation of green and low-
carbon sectors.

In addition, it highlights greater
technological innovation and wider ap-
plication of high- efficiency, energy-sav-
ing equipment.

Priority will be given to populariz-
ing advanced, applicable facilities such
as high- efficiency boilers, permanent
magnet motors, high- performance re-

frigeration systems, green lighting
equipment and high- temperature heat
pumps.

The development of green transpor-
tation infrastructure will be stepped up,
as well as smart facilities and equipment
at transportation hubs and expressways.
Energy-saving and low-carbon transport
vehicles, electric and hydrogen heavy-
duty trucks, and green- fueled vessels
will be promoted.

The green transformation of digital
infrastructure is a major focus. The
guideline pushes forward energy- saving

and low- carbon retrofits for computing
power facilities, communication base sta-
tions, data centers and other infrastruc-
ture, supporting the development of
green, low-carbon, intensive and recycla-
ble computing facilities.

International dialogue and practical
cooperation on energy conservation and
carbon reduction will be deepened, and
bilateral and multilateral
technical collaboration
strengthened. The plan al-
so includes learning from
global advanced practices.

National Standards Define Development of Emerging Tech

By TANG Zhexiao

China recently issued a batch of im-
portant national standards, ranging
from emerging industries to ecological
and environmental protection fields.

In the emerging technology sector,
the State Administration for Market Reg-
ulation (SAMR) has released 18 national

standards, covering key areas including
intelligent connected vehicles, semicon-
ductor devices, brain-computer interfac-
es (BCI), and BeiDou navigation chips.
The standards are primed to propel the
high- quality development of cutting-
edge technologies.

According to documents from the
National Standardization Administra-
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In the BCI clinical research ward of the Second Affiliated Hospital of Chongging
Medical University, a patient receives rehabilitation treatment through "mind

control." (PHOTO: XINHUA)

tion, the national standard "GB/T 47346-
2026" for information technology —
BCI visual evoked potential data coding
and decoding will become effective on
October 1 this year.

To reinforce power consumption
safety, eight national standards have
been issued for products including
lithium- ion batteries, portable power
supplies, and industrial power supply
systems. Furthermore, 19 national stan-
dards related to electromagnetism,
nanotechnology, communications and
electroacoustic equipment and materi-
als were launched to facilitate the safe
and orderly development of relevant
industries.

In the manufacturing sector, SAMR
released 14 national standards, including
those for intelligent ships and marine
methanol- fueled engines, which cover
ship design and construction, power sys-
tems, and safety protection. These stan-
dards aim to promote the safe, intelli-
gent, and green development of China's

shipbuilding industry.

Meanwhile, in response to the appli-
cation and industrial development of
new materials, 10 national standards for
new materials, including silicon carbide
single crystals and carbon fiber- rein-
forced composites, now have clearly de-
fined technical requirements and testing
methods.

In the field of ecological and envi-
ronmental protection, two mandatory
national standards on energy efficiency
for products such as electric washing
machines, washer-dryers, and air blow-
ers have been issued, which play a vital
role in promoting energy and water con-
servation and advancing green and sus-
tainable development.

In addition, three national stan-
dards on greenhouse gas emissions ac-
counting and reporting
have been introduced,
providing technical sup-
port for greenhouse gas
emissions management.

Building Smart Shield Against Natural Disasters

From page 1

Xu pointed out that the field of di-
saster prevention and mitigation for ma-
jor infrastructure currently faces several
urgent challenges: limited understand-
ing of cascading multi- disaster mecha-
nisms, lack of advanced big data-driven
monitoring systems, and constraints in
effective emergency response.

"Faced with shared needs of disas-
ter prevention and mitigation, it is only
natural for China and Pakistan to estab-
lish a cooperation platform," Muham-
mad said. He added that the joint lab
was founded against this backdrop, with
the goal of enhancing disaster manage-
ment capabilities through sci-tech inno-
vation and knowledge sharing.

Consolidating the foundation of co-
operation

As early as 2014, the two sides
conducted joint research on viscoelas-
tic damping and resilience enhance-
ment technology for post- earthquake

structures, and completed Pakistan's
first viscoelastic civil damping project at
Vison High School.

"These early collaborations laid a
solid foundation for the expansion of
partner institutions and ongoing aca-
demic and technical exchanges between
the two sides," Muhammad said.

"Since the establishment of the
joint lab, the two sides have devel-
oped a regular exchange mechanism,
leading to deeper cooperation in areas
such as joint R&D, talent cultivation,
standard formulation, and the promo-
tion of applicable technologies," Chen
Zhongfan, professor of Southeast Uni-
versity, said.

"The joint lab provides world-
class facilities and cutting- edge tech-
nologies, helping us move toward a
higher level of smart disaster preven-
tion," Shahzada said. Through this
platform, he secured an open fund
project and is currently developing a

construction guideline for stone mason-
ry structures in Pakistan.

"Looking ahead, we plan to further
promote the localization and implemen-
tation of Chinese technical standards,
jointly formulate standards for seismic
resistance, flood control, and smart
monitoring, and facilitate the pilot appli-
cation of Chinese technologies in major
projects in Pakistan," Xu said.

Planting friendship trees

In September 2023, during the
Chinese team's visit to Pakistan, both
sides jointly planted three saplings on
the campus of the International Islam-
ic University in Islamabad.

"Today, the saplings we planted
have grown, just as the fruits of our co-
operation continue to multiply," Chen
said. "By the time we see these 'friend-
ship trees' again, our collaboration will
have reached a new height."

The joint lab is cultivating more in-
terdisciplinary technical talent in the

field of smart disaster prevention for the
two sides.

"As the host institution of the
joint lab, we use smart disaster preven-
tion as an entry point to deeply inte-
grate civil disaster prevention and miti-
gation with multiple disciplines such as
Al, big data, and information manage-
ment," said Guo Tong, head of the
School of Civil Engineering at South-
east University. "This provides the joint
lab with a cutting-edge interdisciplinary
theoretical and technical environment,
as well as comprehensive support for
talent cultivation."

Shah, a survivor of the earthquake
20 years ago, is studying smart disaster
prevention technology at Southeast Uni-
versity. "After completing my master's
degree this year, I plan to pursue my
PhD here," Shah said. "In the future, I
hope to apply the knowledge I have
gained here in disaster prevention and
mitigation efforts in my hometown."

Case Study

Intelligent Mining
Sparks Hegang Revival

By TANG Zhexiao & ZHU Hong

It's quiet at the world's largest intel-
ligent graphite mine, where all- electric
unmanned mining trucks travel steadily
along the stepped mine roads, automati-
cally handling loading, unloading and in-
telligent obstacle avoidance — all free of
mechanical noises and human interven-
tion.

That's the scene at the Yunshan
Graphite Mining Area in Luobei county,
Hegang city, Heilongjiang province,
where 5G connectivity covers the entire
open-pit mine like an invisible net.

A few kilometers away, in the smart
control center, dozens of large screens
display real-time data on mining, crush-
ing, mineral processing and transporta-
tion. With the click of a mouse, opera-
tors ensure the entire mine operates
like clockwork from this compact com-
mand hub.

This mining area is now undergo-
ing a silent technological revolution,
driving the former "coal city" to acceler-
ate its integration into strategic emerg-
ing industries such as new energy, new
materials and aerospace.

Intelligent reshaping of production
methods

"In the past, mine production
scheduling relied heavily on manual
driving. Now, we can maintain stable
mine operations from the dispatch cen-
ter, with higher production efficiency
and more reliable safety," said Yu Yux-
ing, general manager of Longxing Graph-
ite Development Co., Ltd., a subsidiary
of China Minmetals Corporation.

Equipped with a complete "5G + In-
dustrial Internet" system, the Yunshan
Graphite Mine has pivoted to full- pro-
cess digitalization and intelligence, cov-
ering ore body modeling, directional
blasting, mineral processing and deep
processing. Real- time data transmitted
to the backend is mined and analyzed
by Al systems, enabling technicians to
make decisions and issue instructions
more efficiently and scientifically.

Currently, the Yunshan Graphite
Mine is the world's largest intelligent
graphite mine in terms of both single-re-
serve volume and production scale, with
an annual capacity of six million tonnes.
Many of its innovative achievements
have been recognized with national and
provincial-level awards.

The transformation in production
methods reflects a shift in the city's de-
velopment philosophy. Hegang sees in-
telligence as the core of the graphite in-
dustry's transformation, integrating digi-
tal transformation and smart mine con-
struction into its overall industrial devel-
opment plan.

According to an official from the
Hegang Municipal Bureau of Industry
and Information Technology, the city
has rolled out dedicated policies to sup-
port digital transformation, guided enter-
prises in building smart workshops, and

helped them secure nearly 100 million
RMB from national and provincial subsi-
dies and incentive funds.

Promoting green transformation

Inside the production workshops,
graphite purification equipment oper-
ates quietly, pipelines are neatly ar-
ranged, and dust is barely visible — re-
flecting Hegang's commitment to green
development.

As a carbon allotrope, graphite
boasts lubricity, electrical conductivity,
corrosion resistance and high- tempera-
ture resistance. It is a premium mineral
resource in China and plays a crucial
role in the development of high-tech in-
dustries.

"Graphite undergoes a remarkable
transformation here, evolving from ordi-
nary refined powder into high-end mate-
rials, with the entire process complying
with green and environmental protec-
tion requirements," said Sun Nuo, tech-
nical director of China Minmetals (Hei-
longjiang) Graphite Industry Co., Ltd.

As one of China's largest graphite
industry clusters, the Luobei Graphite
Industrial Park implements unified col-
lection, centralized treatment and stan-
dard-compliant discharge of all wastewa-
ter and solid waste, allowing enterprises
to focus fully on production without en-
vironmental concerns.

Building on this foundation, He-
gang has continued to promote the in-
tegration of graphite resources and the
popularization of green technologies.
In 2019, China Minmetals Corporation
built the country's first green zero-car-
bon industrial demonstration park,
where clean energy is widely applied,
transportation systems operate in a
low- carbon manner, and mining and
transportation processes are fully elec-
trified.

Currently, the Yunshan Graphite
Mine has reserves exceeding 1.5 billion
tonnes, making it the world's largest sin-
gle-crystalline graphite mine in terms of
resource scale. At the end of 2025, the
mine was successfully designated as a
national green mine.

Home to 37 graphite enterprises,
the city has a production capacity of 6.5
million tonnes of annual ore mining, 1.1
million tonnes of refined graphite pow-
der, and 540,000 tonnes of deep- pro-
cessed products.

Expanding its product lineup be-
yond traditional refined graphite pow-
der, Hegang now offers high-value-add-
ed products such as ultra- high- purity
graphite and high- performance anode
materials, having built a complete indus-
trial chain for new energy materials.

Hegang currently supplies more
than 80 percent of the natural graphite
raw materials used for anode production
in China. The city plays a pivotal role in
safeguarding the national new energy
materials industry and its supply chains,
as well as mitigating external resource
shocks.

Staff work at the intelligent control center of China Minmetals (Heilongjiang)
Graphite Industry Co., Ltd. in Luobei county, Hegang city. (PHOTO: XINHUA)
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U.S. Visa Vetting Policy Threatens Academic Exchanges

Clear Voice

By QI Liming & HU Dingkun

About 20 Chinese scholars with val-
id and legal visas, were unreasonably
questioned by U.S. Customs and Border
Protection (CBP) at the Seattle- Tacoma
International Airport recently and de-
nied entry. Given the ongoing malicious
questioning and harassment of Chinese
scholars at this airport, the Ministry of
Foreign Affairs of China and the Chinese
embassy and consulates in the U.S. have
cautioned their citizens traveling to the
U.S. to have a heightened sense of safety
awareness and avoid entering the coun-
try through this airport.

Since 2025, the U.S. has significant-
ly tightened its immigration policies. Im-
migration enforcement agencies such as
U.S. Immigration and Customs Enforce-
ment (ICE) and CBP have vigorously
cracked down on illegal immigrants do-
mestically, leading to an increase in de-
portation, and strengthened border
checks. Foreign nationals have become
the primary targets of enforcement. It is
not uncommon for international schol-
ars to encounter discriminatory law en-
forcement practices in the U.S., includ-
ing unreasonable questioning, denial of
entry, visa revocation, and even deten-
tion, due to their nationality, political re-
marks, or social media content.

In February 2025, a Russian-Ameri-
can researcher from Harvard University
was denied visa and detained upon en-
try into the U.S. on the grounds of "car-
rying prohibited items," resulting in the
interruption of his related research. It
was not until April this year that the U.S.
court ruled that the visa revocation was
illegal.

In March 2025, Philippe Baptiste,
French minister responsible for Higher
Education and Research, stated that a

Travelers wait in long lines at the George Bush Intercontinental Airport in
Houston, Texas on March 27,2026. (PHOTO: VCG)

French space scientist, who was to at-
tend an academic conference in the
U.S., was denied entry because his
mobile phone contained text messag-
es criticizing the U.S. government's
scientific policies. Meanwhile, in Janu-
ary this year, a Chinese scientist
working at Meta had his visa revoked
when returning to the U.S.

The U.S. is home to numerous aca-
demic organizations and is one of the
most important host countries for inter-
national academic conferences. Howev-
er, the discriminatory immigration en-
forcement policies in the country are
causing widespread concern among the
academic community. The situation has
become so serious that it is affecting the
participation of foreign scholars in these
conferences, resulting in a significant re-
duction in the scale of some conferences
and a substantial decline in the effective-
ness of academic exchanges.

In June 2025, the International Soci-
ety on Thrombosis and Haemostasis
(ISTH) conference was held in Washing-
ton, D.C., U.S. The proportion of partici-
pants from outside the U.S. dropped
from 75 percent in previous years to 55
percent. The number of participants
from Canada alone decreased by 55 per-
cent compared to two years ago.

Thomas Reiser, executive director
of ISTH, said that some European coun-
tries and Canada have issued travel
warnings for their citizens visiting the
U.S., and some international scientific
organizations have advised researchers
not to go to the US. These are the
main reasons for the decline. "We are
considering whether the U.S. is still a
suitable location for hosting such inter-
national conferences," said Reiser.

Scholars and academic organiza-
tions from multiple countries are now
boycotting academic conferences held in

the U.S., opposing and protesting against
the discriminatory immigration enforce-
ment policies of the country. In January
this year, the Société Mathématique de
France announced that it would not par-
ticipate in the 2026 International Con-
gress of Mathematicians (2026 ICM) be-
ing held in Philadelphia. The main rea-
son was that visas and internal security
in the U.S. could not be guaranteed.

In March, due to concerns over the
U.S. visa policies and the possibility that
foreign mathematicians might be ha-
rassed, or even violently treated by immi-
gration enforcement agencies, over 2,000
mathematicians, including two Fields
Medal winners, jointly signed a protest
letter, boycotting the 2026 ICM planned
to be held in the U.S., demanding that the
International Mathematical Union move
the conference out of the U.S.

In fact, since 2025, several academ-
ic organizations, such as the Internation-
al Association for Cognitive Behavioral
Therapy (IACBT) and the International
Society for Research on Aggression (IS-
RA), have cancelled their plans to hold
conferences in the U.S. or have shown
"foresight" by moving academic confer-
ences to other countries.

Skift Meetings, the authoritative
media in the conference and event in-
dustry, has reported that as scientific
groups cancel or change their meeting
venues, the status of the U.S. as a host
country for academic exchanges de-
clines.

There is no doubt that discriminato-
ry immigration enforcement in the U.S.
is seriously undermining international
academic exchanges, and the "emigra-
tion" of some academic conferences will
also weaken the country's status as a
major global scientific center. The U.S.
government needs to strengthen the su-
pervision of immigration law enforce-
ment agencies and personnel. What
they should be offering international
scholars is not uncertainty and fear, but
safety and respect.

Time to Industrialize Chip-scale Atomic Clocks

From page 1

A leak just 10 times larger would
double power consumption and cripple
performance.

Initial attempts using standard
welding furnaces failed to achieve the
necessary vacuum. "Each unit is ex-
pensive, and we could only make one
or two a week, most ending up as
scrap," said Liu, pointing to a pile of
failed units. After six months of incon-
sistent results, the team abandoned
off-the-shelf tools and co-developed a
custom vacuum welder with a motion
mechanism. This meant conquering
three major challenges: precision align-
ment under extreme heat, controlling
solder splash, and optimizing heating
curves.

The R&D team worked in harsh
conditions — a vacant factory in Dax-

ing, Beijing, with summer tempera-
tures over 40°C and winter cold so se-
vere it numbed their hands. A single
weld required 20+ hours of continu-
ous monitoring, with teams working
in shifts to adjust parameters. In July
2020, after four years of effort, the re-
liable vacuum seal was finally
achieved, turning an experimental pos-
sibility into an engineering reality
ready for production.

Building a production line

Despite a working product, manual
production was unsustainable. Ten tech-
nicians using tweezers under micro-
scopes could produce only 200- 300
units per year, far short of the thou-
sands needed for national projects. "A
major advantage of CSACs is mass pro-
duction," said Liang Xiaopeng, chairman
of Huaxin. "We had to build a line."

With no domestic reference to fol-
low, the team designed everything from
scratch. The smallest physical part is
just 0.2 mm (two hair-widths), requiring
micron- level precision systems. Many
automation equipment vendors were un-
able to help due to the difficulty of the
task. Moreover, to automate the manual
process, materials and workflows had to
be completely redesigned.

To overcome these challenges,
Huaxin collaborated with the Institute
of Physics at the Chinese Academy of
Sciences, leveraging their semiconduc-
tor equipment and micronano process-
ing capabilities. Through iterative test-
ing, they locked in optimal process pa-
rameters.

By continuously refining equip-
ment and processes, the team pushed
the production yield above 98 percent.

In the summer of 2023, China's first
CSAC production line, with an annual
capacity of 30,000 units, went into op-
eration in Tianjin's Binhai High- Tech
Zone.

"This component has driven an en-
tire industry," said Liang. The availabili-
ty of domestic CSACs has enabled more
precise node- based seismic exploration
and is expanding into commercial satel-
lites and smart grids.

The next goal is to expand capaci-
ty to 100,000 or even one million
units annually, while collaborating
with top research institutes to develop
even more advanced products. The qui-
et "tick" of this tiny clock marks not
just the passage of time, but the heart-
beat of Chinese innovation — a deci-
sive shift from "Made in China" to
"Created in China."

Sci-tech Labs Promote Global Development Initiative

From page 1

The foundation also added a prefab-
ricated modular classroom to serve as a
sci- tech lab for each of the two pro-
grams in Malaysia and Togo. With a
shorter construction cycle and reduced
resource waste, this type of prefabricat-
ed modular classroom employs high-effi-
ciency and eco-friendly materials to low-
er both building energy consumption
and the carbon footprint of transporta-
tion. Renewable resource facilities like
photovoltaic panels further decrease car-
bon emissions and reliance on tradition-
al energy.

"Our approach to this project is not

only to ensure its successful completion
on the ground, but also to make it a sus-
tainable process that truly empowers lo-
cal people with the skills to help them-
selves," Li said.

The foundation invited the head-
master of Phiawath Secondary School to
visit Shenzhen and the school signed a
friendly cooperation agreement with
Shenzhen Hongling Middle School.

The donors in this project also
share the philosophy that public welfare
assistance is not merely a one-off dona-
tion of items. When teachers and stu-
dents at SJKC Nan Kai in Kuala Lumpur,
encountered problems while using the

robots, the donor offered technical sup-
port.

It is worth noting that all donations
came from enterprises, and most of
them are in Shenzhen. The city has a
large cluster of tech enterprises and
abundant tech products, which can pro-
vide strong support for improving peo-
ple's livelihoods. "I've summarized this
model of donation as 'sourced from the
public and used for the benefit of the
public,' Li said.

Although there are challenges
while implementing the sci-tech lab proj-
ect, Li is proud to be able to mobilize pri-
vate-sector resources to promote people-

to- people bonds within the framework
of GDI through small but meaningful
projects that benefit people.

The projects in Laos and Papua New
Guinea have been included in the
Achievements Pool of the Global Develop-
ment Project Pool maintained by China
International Development Cooperation
Agency, while the projects in Malaysia
and Togo have been included in the In-
cubation Pool.

Li said the next step is to launch ini-
tiatives in Thailand and the United Arab
Emirates, continuing to promote the de-
velopment of science and technology ed-
ucation within the GDI framework.

Opinion

Sino-German Auto Cooperation
Needs Further Advancement

By LU Zijian

"Traditionally, we have a very
strong relationship between China and
Germany when it comes to the automo-
tive industry," Hildegard Miiller, presi-
dent of the German Association of the
Automotive Industry, told Science and
Technology Daily in an interview dur-
ing the recent 2026 Beijing Internation-
al Automotive Exhibition (Beijing Auto
Show).

This was not Miiller's first auto
show in China. In the past two years,
she came to China several times to at-
tend multiple major events like the Bei-
jing Auto Show, Auto Shanghai, and the
World New Energy Vehicle Congress in
Hainan province in south China.

At these events, she could see "how
working together — how cooperation —
leads to success, how strengths can be
developed together, how we can im-
prove together, how we can meet cus-
tomer needs, and how an economy can
also develop together."

She said that is why the exchange
between German and Chinese original
equipment manufacturers and suppliers
at the Beijing Auto Show was so impor-
tant. "Because it strengthens products
and benefits consumers."

Just days before the Beijing Auto
Show started, the German Chamber of
Commerce in China published an ex-
cerpt from its upcoming Innovation Re-
port 2026, detailing three results of the
automotive industry section.

According to the report, over the
past two years, the share of the surveyed
German companies from the automotive
industry in China with R&D activities in
China that serve both the Chinese and
global markets nearly tripled, rising
from 12 percent to 33 percent.

Hi-Tech

Of these companies, 81 percent said
localizing their R&D in China has accel-
erated their development speed com-
pared with Germany; 79 percent also
said localized R&D in China has lowered
their R&D costs versus costs in Germany.

Miiller said German auto makers
like BMW, Mercedes- Benz and Volkswa-
gen have certain components that are
used globally, as well as other compo-
nents that are tailored specifically for
their customers. "You can truly under-
stand customers and markets only if
you're on the ground."

That is why investment and devel-
opment are carried out here in China —
not simply because production might be
cheaper or for other factors, but because
it allows the companies to respond very
specifically to customer needs, Miiller
said.

For many years, the Chinese and Ger-
man automotive industries have conduct-
ed various forms of cooperation, includ-
ing corporate partnerships and joint ven-
tures, which provide a solid foundation
for developing these initiatives together.

"It is therefore very important to
build on these strengths collectively.
And to do so, we also need policies and
a political framework that continue to
make this possible," Miiller said.

The German automotive industry is
investing heavily in China, aiming to re-
spond very specifically to the needs of
Chinese consumers. In doing so, it is al-
so driving economic growth and creat-
ing jobs in China, Miiller said.

"We also invite the Chinese automo-
tive industry to come to Germany or Eu-
rope, including establishing production
bases, and to become part of the produc-
tion network in the same way that the
German automotive industry is current-
ly doing in China," she said.

AOE: An Open Space
Orbital Data Ecosystem

By LI Linxu

With the accelerated deployment of
Low Earth Orbit (LEO) satellite constella-
tions and the rise in space debris, space
traffic management has become a press-
ing reality.

"Without independent orbital data,
it's like driving with someone else's
map — you could face a 'network black-
out' at any moment," said Kang Ruiging,
chairman of CreatUnion, highlighting
the industry's predicament.

Drawing on its 22 years of exper-
tise, CreatUnion is engaged in research
and development of the AOE (ADS Or-
bital Elements) ecosystem. AOE leverag-
es an observation network comprising
30 ground stations and 108 space-based
satellites. By integrating international or-
bital data, it effectively fills the gap in
China's commercial space object data.

"AOE is an all-process independent
orbital dataset covering core functions
such as orbital visualization and moni-
toring," Kang said.

By building a full-link technical
framework, AOE ensures total orbital
coverage during data acquisition. Its
optimized algorithms improve accura-
cy in tracking space debris. Further-
more, it provides exclusive photomet-
ric data.

To consolidate its market position,
CreatUnion has developed a dedicated
AOQE chip and applied for more than 130
patents to protect its core IP.

In the commercial sector, AOE offers
multiple download options. Users can ac-
cess data simply by logging onto the
SpaceMapper. The system has secured

several data service contracts for two
consecutive years.

Leveraging AOE, the company has
recently launched the Global Universi-
ty Satellite Alliance Constellation initia-
tive. The initiative aims to launch 300
satellites over the next six years, mak-
ing them accessible to 100 universities.
Several universities have already
signed agreements to co- build joint
laboratories.

"We will advance three key initia-
tives in the future," Kang stated. "We
will optimize the precision and update
efficiency of AOE, drive the integration
of AOE with cutting- edge technologies
such as Al and laser communication,
and expand industry-academia-research
collaboration to build an ecosystem of
talent, technology, and data."

"Our goal is to make space safer
and flight more reliable," Kang said.
With AOE at its core, the company will
build a comprehensive orbit data ecosys-
tem, cultivate the commercial space
field, and offer the world an alternative
choice for space data.

A simulation of space environment
based on the orbital data of Crea-
tUnion. (COURTESY PHOTO)
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A French Engineers Railway Dream: From Nanjing to Europe

Dialogue

By LONG Yun & ZHANG Jianing

While speaking with Science and
Technology Daily, Adrien Peulvast, a
French railway signaling engineer,
reached into his pocket, pulled out his
business card, and slid it across the ta-
ble. It read: SilkRail, the name of his
company.

Peulvast has spent over two de-
cades in railway signaling research. He
holds multiple international safety cer-
tifications and was once the youngest
member of the Institution of Railway
Signal Engineers. But rather than rest
on his credentials, he has taken a new
path. Today, his four-year-old startup
in Nanjing in east China builds Al-
powered tools that test train control
systems.

From robots to railways

Peulvast's interest in his research
field started early. "When I was young, I
wanted to work in robotics and automa-
tion," he said. After university, he joined
a railway company almost by chance. "It
suited me well. I enjoyed the heavy in-
dustry, the complex systems that last for
decades, the computers, and the rigor-
ous processes."

One of his early projects, the UK's
High Speed 1, the country's first high-
speed railway, has now been running for
two decades. "It has carried billions of
passengers without any problems," he
said. "I am proud to have contributed to
a system that remains in daily use two
decades later."

He also worked on China's Shijia-
zhuang-Taiyuan high- speed line, which
opened in northern China in 2009. "See-
ing a system operate reliably for decades
gives you a sense of fulfillment."

At the start of his career, the CEN-
ELEC safety standards — European
electrotechnical standards — were just
emerging. He subsequently gained expe-
rience in Sweden, Spain, and China,
and witnessed how common standards

enable cross- border cooperation.
"When you speak with Chinese engi-
neering teams, everyone uses the

same technical language. That is re-
markably powerful."

Adrien Peulvast. (COURTESY PHOTO)

A sleepless night that changed ev-
erything

That technical language became
the foundation of his own company. The
idea for SilkRail's an important product,
an Al-powered testing tool that shortens
a typical test cycle from 30 days to just
seven, came from a project with China
Railway Signal & Communication
(CRSC).

"We had an idea: to automate the
testing process," Peulvast said. "During
the day, they explained their require-
ments. Through the night, we developed
the solution."

His wife Zhang Yu, who handles
commercial and translation work for
SilkRail, filled in the details. "We did
not sleep at all that night," she said.
"I translated the Chinese technical da-
ta, the requirements. He wrote the
code. Within a week, we had a work-
ing prototype."

The client was impressed and that
initial success led to a formal partner-
ship. SilkRail signed a contract and built
the full software incrementally, using an
agile approach. "Now the client uses it
on many railway lines," Peulvast said.
"You simply launch the tool, and it runs
the tests automatically."

The company name, SilkRail, re-
flects a broad ambition. "My dream is
that one day we will see trains bearing

the SilkRail logo running from China to
Europe," he said. "A bridge between two
continents."

China's high-speed miracle and the
road ahead

That dream is rooted in Peulvast's
deep respect for what China has already
achieved. Asked about the country's
greatest high- speed rail accomplish-
ment, he pointed to the scale and speed
of deployment. "More than seventy per-
cent of cities are connected. Trains run
at 350 kilometers per hour — the fastest
in the world. To have built such a vast
network in such a short period of time is
remarkable. Taking the train in China is
convenient, comfortable, and punctual.”

He also noted a key difference be-
tween China and Europe. "In Europe,
trains cross multiple national borders,
so we need a system that functions ev-
erywhere. China is a single country, so
the technical specifications can be uni-
fied. That is very powerful. Every time
you build a new line, you know exactly
what needs to be done, and every
team speaks the same technical lan-
guage." Looking ahead, the biggest chal-
lenge is no longer construction but
maintenance.

On the future of railway signal-
ing, Peulvast sees two critical areas.
One is the data format. "Our compa-
ny is the first Chinese member of the

RailML consortium. If everyone uses the
same data format, we can share data
and make train systems more predict-
able and efficient."

The other is Al reliability. "When
you ask Al for an answer, it is not al-
ways accurate. The challenge is to en-
sure that Al-generated answers are reli-
able enough to analyze systems and
solve problems effectively. The models
are getting better, and we are learning to
use them."

A home in Nanjing

For Peulvast, China is not just a
place to do business. It is home. Moving
to Nanjing in late 2020 during the pan-
demic was not an easy decision. "It was
a difficult time everywhere," he recalled.
"We had to choose: return to France, go
somewhere else, or stay in China."

They stayed. "I never had any
doubt about settling in China," he said.
He had already traveled to China many
times before, starting in 2007. "I knew
what it was like. The support we re-
ceived from the local government in
Nanjing made the decision easier."

Peulvast and Zhang Yu highlighted
both the practical and lifestyle benefits
of living in Nanjing. Nanjing is one of
China's largest rail hubs, offering conve-
nient transportation. It also has a green
environment, which they appreciate.

Their two children attend local
Chinese schools. "Our daughter writes
Chinese characters very well," Zhang Yu
said. "She wants to become a cultural
ambassador between China and France.
That is her dream."

Having witnessed China's rapid
technological transformation and having
participated in it through his own work,
Science and Technology Daily asked
Peulvast to sum up the country's tech
development. He offered four words:
"Fast. Giant. Flexible. Smart."

After a brief pause, he added a
fifth: "Cooperation. China is remarkably
open and excels at working with others."

For now, Peulvast continues to
write test scripts and run through the
forests of Nanjing, hoping that one day a
train bearing his company's name will
cross the Eurasian continent.

ZHANG Heyan from International
Talent Magazine also contributed to this
article.

Why Xuelong 2 Explores the Antarctic Deep Freeze in Southern Hemisphere's Winter

Science OQutreach

By BI Wenting & BI Weizi

On March 27 — the second day of
comprehensive station operations dur-
ing the 2026 Autumn Joint Voyage to
Prydz Bay, part of China's 42nd Antarc-
tic Expedition — force 12 gale winds,
whipping up blowing snow, raged
across the Davis Sea Polynya.

As the side hatch of China's new-
est icebreaking vessel Xuelong 2's
Moon Pool workshop slowly opened,
expedition members successively de-
ployed a vertical net, a particulate mat-
ter profiling system, and a Conductivi-
ty-Temperature-Depth profiler to probe
the mysteries of the Southern Ocean
(Antarctic Ocean) in autumn.

Why conduct research during au-
tumn and winter?

Given such severe climatic condi-
tions during autumn and winter, why
does the Xuelong 2 venture deep into
the Southern Ocean to reach Antarcti-
ca's Prydz Bay? Chen Jianfang, a re-
searcher serving as the deputy leader
of China's 42nd Antarctic Expedition
and chief scientist of this Joint Voy-
age, explained that China has conduct-

ed oceanic surveys in Prydz Bay for
over 30 years. However, in the past —
constrained by sea conditions, weath-
er, and technological limitations —
these surveys could only be carried
out during the summer months; conse-
quently, international scientific under-
standing of this region during the au-
tumn and winter seasons remains ex-
tremely limited.

The successful completion of the
first Joint Voyage to the Ross Sea — un-
dertaken during China's 41st Antarctic
Expedition in November 2024 — pro-
vided invaluable experience for the cur-
rent Joint Voyage to Prydz Bay. During
the autumn and winter seasons, the
biosphere of the Antarctic marginal
seas remains active. Mesoplankton,
krill, and Antarctic silverfish larvae
constitute the primary biological com-
ponents of this ecosystem; influenced
by deep convection and their own mi-
gratory behavior, these organisms mi-
grate from the shallow layers down in-
to the deep ocean.

Prydz Bay is a quintessential exam-
ple of an Antarctic marginal sea, where
the Antarctic Bottom Water is formed.
As one of the densest and coldest wa-
ter masses globally, Antarctic Bottom
Water covers 40 percent of the world's
deep- sea regions and plays a pivotal
role in global thermohaline circulation
and climate regulation. Furthermore,

key species within the Antarctic ecosys-
tem — such as krill, fish, seals, and sea-
birds — breed, live, and overwinter in
this environment.

Chen noted that conducting re-
search in Prydz Bay during the autumn
and winter seasons serves multiple pur-
poses: it not only helps fill gaps in sea-
sonal survey data for the region but also
facilitates a deeper understanding of the
formation mechanisms of Antarctic Bot-
tom Water, allows for the assessment of
carbon sink intensity, and enables the
investigation of the overwintering pro-
cesses of key biological species.

Anchoring at the "birthplace" of
Antarctic Sea ice

To achieve the above scientific ob-
jectives, the selection of a representa-
tive study area is of paramount impor-
tance. Within the vast expanse of Pry-
dz Bay, numerous "ice factories" —
known as polynyas — are scattered
across the water. Among these, the Da-
vis Polynya and the Mackenzie Polynya
open water have been designated as
the primary focus for the current expe-
dition.

Wang Shuoren, assistant leader of
China's 42nd Antarctic Expedition, ex-
plained that a polynya refers to a rela-
tively open area of water that appears
amidst dense sea ice during the au-
tumn and winter months. During this
period, atmospheric temperatures drop

significantly below the temperature of
the seawater; this drastic temperature
differential causes the ocean to release
heat into the atmosphere, thereby trig-
gering the formation of new ice.

However, katabatic winds — de-
scending from the high elevations of
the ice sheet like a colossal hairdry-
er — sweep the newly formed ice away
from the sea surface, leaving exposed
water that continues to freeze. Alterna-
tively, driven by upwelling currents,
warmer deep-sea water may rise to the
surface, inhibiting ice formation or
even melting existing sea ice.

Through this continuous cycle,
polynyas emerge as the regions within
Antarctica with the highest volume
and efficiency of ice production, serv-
ing simultaneously as natural laborato-
ries for the study of sea ice formation.
Traditional Antarctic expeditions have
historically focused on the summer
season; however, with regard to Ant-
arctic sea ice production and the for-
mation of bottom water, summer is
precisely the most "quiescent" period.
Autumn, conversely, constitutes the
critical window during which the
Southern Ocean transitions from open
water to a frozen state — and so rep-
resents the optimal opportunity to un-
lock the core mysteries surrounding
the "polynya- deep convection-bottom
water" nexus.

Overseas Echoes

By SUN Xueping & ZHONG Ping

The Chinese Embassy in the U.S.
hosted an open house on May 2, featur-
ing a science and technology exhibition
titled "Innovate Together: Science &
Technology for a Shared Tomorrow."

The exhibition was built on a pop-
ular format from previous years, using
panels, models, videos, and hands- on
experiences to present the outcomes of
U.S.- China sci- tech cooperation and
China's own innovation drive. It under-
scored China's commitment to open,
win- win collaboration in science and
technology and its contribution to the
global innovation system.

The "China- U.S. Sci-Tech Coopera-
tion and China's Sci- Tech Innovation"
section detailed their practical collabora-
tion in agriculture, public health, clean
energy, and high- energy physics. High-
lights included hybrid rice cooperation
to bolster food security, a folic acid inter-
vention program that reduced birth de-
fect rates, and the work of the China-U.S.
Clean Energy Research Center in advanc-
ing green and low-carbon development.

Additionally, panels introducing
the International Science and Technolo-
gy Cooperation Initiative and the Initia-
tive on International Cooperation in
Open Science illustrated China's advoca-
cy for an open, fair, equitable, and non-
discriminatory approach to global scien-
tific cooperation. They also demonstrat-
ed China's readiness to join other na-
tions in tackling shared development
challenges.

The model display area featured
replicas of major Chinese scientific
achievements: the Five- hundred- meter

Aperture Spherical radio Telescope
(FAST), the Jiangmen Underground
Neutrino Observatory (JUNO), the

High- Intensity Heavy- Ion Accelerator
Facility, the Fendouzhe deep- sea
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Chinese Embassy in U.S. Hosts
Open House with Sei-tech Exhibition

manned submersible, and the Tiangong
space station.

Many visitors lingered in the area,
having in- depth conversations with the
embassy's science and technology staff.
English- language videos on China's
open sci- tech cooperation, its women
scientists, and major facilities such as
FAST and JUNO were also played on a
loop, giving American audiences an in-
sight into the latest progress in China's
science and technology development
and its open cooperation practices.

For the first time, the exhibition in-
troduced a regional innovation section,
with northwestern Shaanxi Province as
the guest of honor. The Shaanxi exhibi-
tion highlighted the province's achieve-
ments and international cooperation in
aerospace, advanced manufacturing, and
Al through panels, models, and interac-
tive experiences.

A BYD model car demonstrated the
growth of the new-energy vehicle indus-
try, and an Al-powered chess robot drew
many participants. The arrangement en-
riched the exhibition and offered the
American public a window into the sci-
entific and technological development
at China's local level.

The embassy's science and technol-
ogy staff talked with visitors on topics
such as sci-tech cooperation, innovation
policies, and future developments. Many
attendees said they walked away with a
fuller, more nuanced understanding of
China's innovation system and its vision
for open collaboration.

Dai Gang, the embassy's minister
counselor for science and technology, said
the exhibition vividly demonstrated the
openness and inclusiveness of China's sci-
tech innovation. It helped Americans
better understand China's technological
progress and played a positive role in
promoting bilateral sci- tech exchanges
and cooperation.

Visitors have in-
depth
conversations
with the
embassy's
science and
technology staff.
(COURTESY
PHQTO)

Advancing Basic Research to Solidify Foundation
for Chinas Strength in Science, Technology

From page 1

Xi noted that it is essential to inte-
grate the development of education, sci-
ence and technology, and talent, make
comprehensive efforts in cultivating, in-
troducing, and utilizing talent, and ex-
pand the talent pool for basic research.

He advocated carrying forward the
spirit of scientists, promoting science
popularization, and stimulating the
imagination and curiosity of young peo-
ple, so that pursuing basic research be-
comes their lifelong aspiration.

Xi stressed the need to strengthen
support for basic research, and called
for gradually increasing the share of
funds for basic research and establish-
ing a mechanism of diversified inputs.

He also called for a systematic ap-
proach to developing major sci-tech in-
frastructure, the advancement of intelli-
gent research platform systems, and the
improvement of a categorized evalua-
tion system tailored to the characteris-
tics of basic research.

Efforts should be made to enhance
the working and living conditions of
those engaged in basic research, foster
an open, inclusive and failure- tolerant

innovation environment, and strengthen
research integrity, Xi said.

He called for actively integrating in-
to the global innovation network, deep-
ening international exchanges and coop-
eration in basic research, jointly tackling
major scientific issues such as climate
change, energy and environment, as
well as life and health, and actively par-
ticipating in global sci-tech governance.

Cai Qi, a member of the Standing
Committee of the Political Bureau of the
CPC Central Committee and director of
the General Office of the CPC Central
Committee, attended the symposium.

Ding Xuexiang, a member of the
Standing Committee of the Political Bu-
reau of the CPC Central Committee and
Chinese vice premier, presided over the
symposium.

Ding called for greater confidence
and resolve, as well as more practical
measures and actions, to comprehensive-
ly strengthen basic research, enhance
original innovation capabilities, and
strive for a high level of self- reliance
and strength in science and technology.

Source: XINHUA
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