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In his New Year speech, Chinese President Xi Jinping listed
the “successful launch of a satellite exploring dark matter,
developed by our scientists”, as one of the four significant
achievements in science and technology in 2015.

Launched on December 17,2015, the Dark Matter Particle
Explorer (DAMPE) Satellite, “Wukong”, was among the first
scientific satellites developed under the CAS Strategic Prior-
ity Program on Space Science, as well as the first scientific
satellite in a series launched by China.

The new satellite has the widest observation spectrum in
energy and highest resolution of particles ever sent to space
for probing the signature of dark matter and will likely lead
to major breakthroughs in man’ s exploration of the myster-
ies of the universe.

i Dark-matter satellite included in President Xi's New Year speech
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On February 1, China successfully put a new-generation Beidou satellite
into orbit to support its global navigation and positioning network. As a
key satellite of the Beidou Navigation Satellite System, it was co-devel-
oped by the Shanghai Engineering Center for Microsatellites and the China

Electronics Technology Group Corp.

The satellite is a milestone since it has integrated CAS’ s self-developed
key technological achievements, including a hydrogen maser as the preci-
sion timer, and highly integrated special space radiation hardened chips.
Together with the four previously-launched new-generation Beidou satel-
lites, the satellite has basically established the global networking mode of

the Beidou navigation system.

. Global network mode for China's Beidou Navigation Satellite System established
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. Breakthrough on direct conversion of coal-based syngas to light olefins

Hvdrocarbon size

On March 4, Science published a breakthrough made by the Dalian
Institute of Chemical Physics of CAS involving a novel technology con-
verting coal-based syngas directly to light olefins. The finding discards
the traditional process which is accompanied by the water-consuming
and energy-intensive water-gas-shift reaction and has thus, in princi-
ple, created a new route for coal conversion with a low consumption
of water.

The achievement offers a brand new philosophy for the development
of China’ s coal chemical industry and has broad applications that are
likely to bring significant economic and social benefits. It is appraised
as “a new horizontal in C1 chemistry” and “a milestone” by domestic
and international peers both from academia and industry.
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i $J-10 launched and returned to earth
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BIEst, HF 4 B 18 BIFFLEE . XEhER S aRsskaettss  sentinto orbit on April 6 and the capsule was retrieved on April 18. It was

SHEEREMRZINDE, BEENRAASHHELN=DEIEHEH

WIEARRZEXE, ARIETR
MEREHNREamENEIRE
ZEEEMRENAE LI
EMEY, R —EX
RZRIMARCIER

2016 £4 BRI “ BARIBH mE (AR ) EEHER
HETIE, REMFRESMEGTISEKREY  PRREERESIKE—
TS SHIEES, L%, MERSHE  spamnmns

one of the scientific satellite series developed under the CAS Strategic
Priority Program on Space Science.

19 scientific experiments were
conducted by taking advantage of
microgravity, space radiation and
other special circumstances in space
to study the laws governing the mo-
tion of matter and life activities.

A large quantity of experimental data
and material was obtained, which
may lead to major findings and cre-
ative achievements in this area.

CAS topped world institutions in the
Nature Index Tables 2016 released in April
for the fourth year in a row, and was also
ranked among the best in three disciplines
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On May 26, the scientific journal Cell published online find-
ings from joint research conducted by the Institute of Mi-
crobiology of CAS and Tsinghua University. It was the first
time that how the human cholesterol transporter NPC1
interacting with the Ebola virus glycoprotein was revealed
by cryo-electron microscopy. Earlier, on January 15, Cell
also published research findings from the Institute of Mi-
crobiology that proposed a new triggering mechanism for
Ebola virus membrane fusion at the molecular level.

The above-mentioned research findings provide a critical
scientific foundation for preventing and controlling Ebola
outbreaks as well as the design and development of an-
ti-viral medicines, a major breakthrough in field of virology
in recent years.

: Chinese researchers unveil mode of Ebola virus entering human cells

full length NPC1

Cytoplasm

EBOYV under EM

Cell:

Ebola Viral Glycoprotein Bound to Its Endosomal Receptor Niemann-Pick C1
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i China releases national ecosystem assessment report 2000 to 2010
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On June 24, the Research Center for Eco-Environmental Sciences of CAS
and the Satellite Environment Center under the Chinese Ministry of Envi-
ronmental Protection released a China National Ecosystem Assessment
(CNEA) covering the period of 2000 to 2010.

The report gave a full presentation of the state and change trends of com-
positions, patterns, quality, services and ecological problems of China’ s
ecosystem and their driving forces, strategy and policies for ecosystem
conservation and restoration.

Integrating satellite monitoring and ground ecosystem survey technolo-
gies, CNEA was one of the world’ s largest-scale ecosystem surveys and
assessments.

The results and findings of CNEA have been applied in national and local
conservation policy and regional development planning to promote
sustainable development. The major findings of CNEA were published in
Science on June 17.
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On July 18, China’ s unmanned submersible, ARV Haidou, developed by the Shen-
yang Institute of Automation and the Institute of Deep-sea Science and Engineer-

ing of CAS, dived for the first time to a depth of greater than 10,000 meters during
a scientific expedition at the Mariana Trench in the West Pacific, reaching 10,767

meters, a new record for the country.

This expedition has filled the gap in China’ s deep-sea research for the in-situ data
and samples covering a depth of greater than 10,000 meters, and makes China the
third country, after the United States and Japan, capable of developing unmanned

submersibles that can reach the greatest ocean depths.
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i Deep-sea unmanned submersible reaches depth of 10,000 meters
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""""""""""" . Quantum communication satellite successfully launched
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On August 16, China launched the world’ s first quantum experiment satellite, “Micius”.
It was one of the scientific satellites developed under the CAS Strategic Priority Program
on Space Science, and its main tasks include delivery of high-rate satellite-ground quan-
tum keys and connection of them to two ground quantum communication networks,
distribution of entangled quantum pairs from the satellite to two ground stations which
are more than 1,000 km apart, and quantum teleportation from ground to satellite.

Micius, which created the world’ s first ever quantum communications between satel-

lite and ground, was designed to establish “hack-proof” quantum communications by
transmitting encryption keys from space to the ground, as well as carry out fundamen-
tal scientific experiments in quantum mechanism.

As a breakthrough in China’ s quantum scientific research and application of quantum
communications, it is a milestone in the sense that it will help consolidate and expand
China’ s leading position in this field, support the country in claiming the strategic com-
manding height for future development of this information technology and transform
China from a follower to a leader in information technology.
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On September 25, the Five-hundred-meter Aperture Spherical radio
Telescope (FAST), independently designed and built by the National
Astronomical Observatories of CAS, was put into use. Chinese Presi-
dent Xi Jinping sent a congratulatory letter to the scientists, engineers,
and builders of the world’ s largest and most sensitive radio telescope.
The facility is expected to maintain a leading position in the next 20 to
30 years.

FAST has broken the hundred-meter limit for any other radio telescope
on Earth. It will provide unique means for observing dark matter and
black holes, as well as exploring extraterrestrial civilizations and the
origins of the universe, facilitate new findings and breakthroughs in
basic research, and provide a first-class platform to boost strategic
high technology, that promoting international cooperation in science
and technology.
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Shenzhou-11 docks with Tiangong-2

2016 £10 B 19 B, “ #A+—S " HATHS “ REZS ” ZELREMINNGE “ REZS”
EREF—NMHEEX LNZEXRE . PERFREENAIESKRATOENTENARGNS AR
fi, ELRAFTERZE. WU RMERFEZEHS . SEMARRARE=KMHRIEEE 14 TFEFL,
BIELKRE—GTEETHREFY. BRREEGEN. F#REET. SHEMERS, TEMET
RINBRMASKFEMTFERRRLE, RARRBGTFEREH#T .

On October 19, 2016, Shenzhou-11 manned spacecraft successfully
docked at Tiangong-2, which is the first real space laboratory of China.

Technology and Engineering Center for Space Utilization, CAS, as the
headquarters of the space utilization system in China Manned Space
Program (CMSP), has been leading the scientific and utilization mis-
sion of Tiangong-2. More than 10 scientific and utilization experiments
are conducted onboard Tiangong-2, including the world’ s first Space
Cold Atomic Clock, Gamma-ray Burst Polarimetry in cooperation with
the European Space Agency, Multi-angle Polarization and Wide Band
Spectral Imaging, Concomitant Satellite, and Higher Plant Flowering
and Seed-setting in space, etc.

These utilization missions of Tiangong-2 cover fields of space life
science, microgravity fluid physics, material science, fundamental
physics, space environment monitoring, space astronomy, earth ob-
servation, and technology demonstration of space utilization, etc.

Main research projects of Tiangong-2 represent the science frontiers
and the cutting-edge technological progress in the world.
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undertaken by the Changchun Institute of Optics, Fine Mechanics, and Physics under
CAS passed appraisal, and the system facilitated a successful ruling of echelle gratings
with the largest size (400mm X500mm)
the world had ever seen. Both the dif-
fraction grating ruling system and the
gratings lived up to leading international
standards.
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The achievement has put an end to the
era when China relied heavily on others
to provide such equipment and thus was
subject to certain restrictions, and will
provide core technology support to help
improve China’ s competitiveness in the
spectrometer industry.
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""""""""""" World's leading superintense ultrafast laser facility being built
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On December 2, the Shanghai Institute of Optics and Fine Mechanics (SIOM) of CAS officially began construc-
tion of the Shanghai Superintense Ultrafast Laser Facility (SULF).

Earlier in August, the R&D of this laser facility made a significant breakthrough by delivering the world’ s high-
est peak power laser pulses of more than five petawatts and a pulse width of 24 femtoseconds, which laid a
solid technological foundation for realizing the 10-petawatt target of the SULF project and signaled that China
has reached world-leading levels in this field.

The R&D of ultra-high peak power and ultrafast lasers is a frontier field with enormous scientific impact and
huge application prospects, and thus sees fierce competition. The super-lasers may lead to technological
revolutions and create new industries.
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