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Lead articLe Hot issue

Chinese telescope collects 
more than 11 m spectra
China has released 
11.25 million spectra 
of celestial objects 
acquired by the Large 
Sky Area Multi-Object 
Fiber Spectroscopic 
Telescope (LAMOST) to astronomers worldwide, ac-
cording to the National Astronomical Observatories 
of China (NAOC) of CAS on Mar 29. >> pAgE 2

science story

Scientific research at CAS 
brings me international 
recognition
I would like to acknowledge 
my wonderful advisors, 
Academician Professor 
Qu Jiuhui and Professor 
Liu Ruiping who identified 
my research potential and 
helped guide me to become 
an even better researcher. 
>> pAgE 7

reasercH progress

Interfacial fertilization 
by PdHx formation of 
intermetallic PdZnin  
atomic-scale visualized
Intermetallic materials are novel and highly efficient 
heterogeneous catalysts due to their well-defined 
structures and tunable compositions.  >> pAgE 3

internationaL cooperation

China-ESA joint mission 
SMILE adopted for 
implementation by ESA
In late March 2019, the Solar wind Magnetosphere 
Ionosphere Link Explorer, or SMILE, a China-ESA 
joint mission, was adopted for implementation by 
the European Space Agency (ESA). >> pAgE 6

The first photo of a black hole [Photo Provided to chinadaily.com.cn]

[Photo Provided by the event horizon telescoPe]

First-ever photo of  
a black hole revealed

T he Event Horizon Telescope (EHT), a planet-scale array of eight 
ground-based radio telescopes, has managed to successfully cap-
ture an image of a black hole, scientists announced at news confer-

ences across the globe on April 10 Beijing time.
A series of six papers about the research, which offered scientists a new 

way to study black holes, were also published in the US-based Astrophysical 
Journal Letters on April 10.

The image captured is of the black hole at the heart of Messier 87, a mas-
sive galaxy in the nearby Virgo galaxy cluster. The black hole is 55 million 
light-years from Earth and has a mass 6.5-billion times that of the Sun.

EHT links telescopes around the globe to form an earth-sized virtual tele-
scope with unprecedented sensitivity and resolution. It is the result of years 
of international collaboration, and offers scientists a new way to study the 
most extreme objects in the universe, according to EHT.

The image also put to the test Albert Einstein’s theory of general relativity 
first stated in 1915, which allows for predictions of the size and shape of 
black holes, scientists said.

Source: China Daily
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C hina has released 11.25 mil-
lion spectra of celestial ob-
jects acquired by the Large Sky 

Area Multi-Object Fiber Spectroscopic 
Telescope (LAMOST) to astronomers 
worldwide, according to the National 
Astronomical Observatories of China 
(NAOC) of the Chinese Academy of 
Sciences on Mar 29.

As the world’s largest spectral survey 
telescope, LAMOST was able to un-
dertake the world’s first spectral survey 
project to obtain more than 10 million 
spectra.

Spectra are key for astronomers to 
read celestial bodies’ chemical composi-
tions, densities, atmospheres and mag-
netism.

Among the released spectra, there are 
9.37 million high-quality ones, which is 
twice the total number of other astro-
nomical surveys internationally. There 
are also 6.36 million stellar spectra, the 
largest stellar parameter catalog in the 
world.

Finished in 2008, LAMOST began 
regular surveys in 2012. The telescope 
is located in NAOC’s Xinglong Obser-
vatory, in north China’s Hebei province.

The telescope can observe about 4,000 
celestial bodies at one time. It can also 
help calculate the age of more than a 
million stars, providing basic data to 
study the evolution of our galaxy.

According to Zhao Yongheng, a re-
searcher from NAOC, LAMOST’s latest 
spectra data is the world’s most complete 
astronomical set with the largest survey 
volume, the highest sampling density 
and the largest number of samples. It 
provides a reference for the formation 
and evolution of the Milky Way as well 
as other galaxies.

More than 100 institutes and univer-

sities from the U.S., Germany, Belgium, 
Denmark and other countries and re-
gions around the world are using this 
data to carry out research on the evo-

lution of the Milky Way, stellar physics 
and special celestial body searches.

NAOC has set up an online platform 
for the spectra data release, allowing us-
ers to download it for free.

With LAMOST, Chinese astronomers 
have reported a series of new findings. 
They have discovered the most lithium-
rich giant star ever known. They also 
discovered more than 10,000 metal-
poor star candidates, which may help 
shed light on the early universe and the 
emergence of the first stars and galaxies.

Source: Xinhua

Chinese telescope collects  
more than 11 m spectra

Footprint of the LAMOST pilot survey and its previous six years’ survey [image from naoc]

LAMOST [image from naoc]

LAMOST [image from naoc]
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I ntermetallic materials are novel 
and highly efficient heterogeneous 
catalysts due to their well-defined 

structures and tunable compositions. 
However, despite enormous efforts to 
acquire supported PdZn intermetallic 
catalysts in a controllable fashion, there 
is a lack of convincing evidence about 
the key elementary steps associated with 
the intermetallic process. Thus, mecha-
nistic clarification and rational design of 
catalysts are hindered.

Usually, the formation of PdZn is in-
vestigated under ultrahigh-vacuum con-
ditions based on some model systems. 
However, considering the very different 
chemical environment and material gap 
between the model and real systems, a 
study on technologically applied PdZn 
supported catalysts under working con-
ditions is necessary to gain insightful un-
derstanding regarding the real interme-
tallic process. Especially understanding 
the details about microstructural evolu-
tion of the PdZn intermetallic at nano or 
atomic scales remains challenging. Fur-
thermore, the role of H2 in formation of 
the bimetallic alloy has not been rational-
ized. Visualization of the formation of the 
active species with high spatial resolution 
will contribute to fundamental studies as 
well as practical applications.

Recently, Prof. Zhang Bingsen, Prof. Su 
Dangsheng from the Institute of Metal 
Research, Chinese Academy of Scienc-
es, Prof. Zhang Wei from Jilin Univer-
sity and Dr. Liu Xi from Synfuels China 
Technology Co., Ltd., studied the PdZn 
phase transitions under realistic catalytic 
conditions by using the in-situ TEM gas-
heating holder (DENSsolutions Climate) 

with home-made gas control systems. 
They present the first atomic-scale visu-
alization of a complete phase transition 
from Pd/PdHx to PdZn on a ZnO sup-
port under an H2 atmosphere, which 
has been systematically analyzed by in-
tegrating in-situ TEM, EELS, and X-ray 
diffraction (XRD) data. Significantly, the 
interfacial PdHx species were generated 
quickly under an H2 atmosphere and at 
elevated temperature these species were 
identified as key intermediates in the fol-
lowing transformation. Subsequently, a 
consecutive phase transition started at 
the PdHx/ZnO interface at higher tem-
perature, then proceeded along the PdHx 

<111> direction until the whole NP was 
converted to the PdZn structure.

This work not only discloses detailed 
microstructural information in reference 
to catalyst activation, but also sheds light 
on the rational design and optimal synthe-
sis of intermetallic composite catalysts.

The results were published on  Angew. 
Chem. Int. Ed. (https://doi.org/10.1002/
anie.201812292). Niu Yiming and Dr. Liu 
Xi contributed equally to this work.

For more information, please contact:
Prof. Zhang Binsen
Institute of Metal Research
E-mail: bszhang@imr.ac.cn

Interfacial fertilization by  
PdHx formation of intermetallic  
PdZn in atomic-scale visualized

A diagram depicting the proposed phase-transition process from Pd to PdZn. Atom key: Pd 
(dark green), O (red), H (white), and Zn (gray). [image by imr]
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New way to rejuvenate aged cells  
and ameliorate osteoarthritis

O n April 1, 2019, a research ar-
ticle entitled “Up-regulation 
of FOXD1 by YAP alleviates 

senescence and osteoarthritis” was 
published in PLOS Biology by scientists 
from the Institute of Biophysics of the 
Chinese Academy of Sciences, Peking 
University, and the Institute of Zoology 
of the Chinese Academy of Sciences. 
They found a geroprotective role of 
YAP-FOXD1 axis in rejuvenating hu-
man mesenchymal stem cells (hMSCs) 
and ameliorating osteoarthritis symp-
toms in mouse models, suggesting novel 
targets for combating aging-associated 
disorders.

Cellular senescence and stem cell ex-
haustion are hallmarks and drivers of 
various aging-associated disorders in-
cluding osteoarthritis, one of the most 
common degenerative diseases whose 
incidence increases with age. It emerges 
from the disruption of the superficial 
zone of cartilage where MSCs and chon-
drocyte progenitor cells reside. There-
fore, a comprehensive understanding 
of the underlying mechanisms of MSC 
senescence will likely reveal novel thera-
peutic targets for osteoarthritis.

YAP, an effector of Hippo signaling, 
plays important roles in development 
and cell fate decision. The researchers 
generated YAP knockout hMSCs by 
combing CRISPR/Cas9-mediated gene-
editing in human embryonic stem cells 
(hESCs) and directed differentiation 
techniques, and observed premature 
cellular senescent phenotypes in these 
cells. Mechanistically, YAP cooperated 
with TEA domain transcriptional fac-
tor (TEAD) to activate the expression of 
forkhead box D1 (FOXD1), a geropro-
tective protein. YAP and FOXD1 were 
both down-regulated in aged hMSCs, 
whereas over-expression of either YAP 

or FOXD1 rejuvenated aged hMSCs. 
More importantly, intra-articular ad-
ministration of lentiviral vector encod-
ing YAP or FOXD1 sufficiently reduced 
the percentage of senescent cells, and in-
hibited articular inflammation and car-
tilage erosion, thereby ameliorating the 
pathological symptoms of osteoarthritis 
in mice. These findings not only define a 
critical role of YAP-FOXD1 axis in regu-
lating hMSC aging but also demonstrate 
the therapeutic potential of targeting the 
YAP-FOXD1 axis to relieve osteoarthri-
tis.

Taken together, Liu Guanghui and 
his colleagues endow YAP-FOXD1 as a 
novel aging-associated regulatory axis 
and provide a proof-of-concept that 
gene therapy via the introduction of sin-
gle geroprotective factors aiming at reju-
venating senescent cells may represent a 
new avenue to treating aging-associated 
disorders in the future.

For more information, please contact: 
Prof. Liu Guanghui
Institute of Biophysics, Chinese Academy 
of Sciences
E-mail:ghliu@ibp.ac.cn

Gene therapy via lentiviral introduction of YAP or FOXD1 alleviates osteoarthritis [imaged by dr. liu guanghui’s grouP]
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A delegation led by CAS President Bai Chunli vis-
ited Serbia, South Korea, and the Philippines from 
March 26 to April 3.

In Serbia Bai met with Serbian President Aleksandar Vucic, 
who pointed out that Serbian officials are very impressed by 
China’s achievements in scientific research, and in particular 
in artificial intelligence, and hope to improve technological 
cooperation between the two countries and to push forward 
the development of a comprehensive strategic partnership. 

Bai anticipated that Serbian scientific organizations will take 
part in the Alliance of International Science Organizations in 
the Belt and Road Region and hoped that more Serbian scien-
tists and students will work and study at CAS through the CAS 
President’s International Fellowship Initiative (PIFI).

Cooperation in scientific research and innovation is an 
indispensable part of bilateral cooperation, Bai said, adding 
that CAS is willing to promote bilateral cooperation in natu-
ral products and research and development of new drugs and 
sustainable agricultural development as well as information 
technology, and contribute to the development of bilateral re-
lations. 

Bai Chunli also held talks with Vladimir Kostic, President 
of the Serbian Academy of Science and Arts, and signed an 
agreement on scientific and technological cooperation be-
tween the two academies.

In the Philippines, Bai met with Fortunato de la Peña, Secre-
tary of Science and Technology at the Philippines’ Department 
of Science and Technology. They agreed to boost cooperation 
on smart cities, intelligent rail transit technology and low cost 
medical equipment.

At their meeting in South Korea Bai and former UN Sec-
retary-General Ban Ki-Moon exchanged views on improving 
scientific and technological cooperation in regional gover-
nance and global sustainable development. 

Bai outlined CAS’s recent progress in air pollution haze trac-
ing and management, AI and the ethics of gene editing sci-
ence and technology. He said he looked forwards to improving 
international cooperation and global governance cooperation 
with South Korea and promoting the sustainable development 
goals of the United Nations. 

CAS also signed a framework agreement for cooperation 
with South Korea’s Institute for Basic Science (IBS) and the 
National Science and Technology Council.

Source: CAS

Bai Chunli visits Serbia,  
South Korea, the Philippines

Serbian President Aleksandar Vucic meets with Bai Chunli (L), President of CAS.

Bai shakes hands with Fortunato de la Peña, Secretary of Science and Technol-
ogy at the Philippines’ Department of Science and Technology.

Bai signs a framework agreement with a South Korean representative.
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I n late March 2019, the Solar wind 
Magnetosphere Ionosphere Link 
Explorer, or SMILE, a China-ESA 

joint mission, was adopted for imple-
mentation by the European Space Agen-
cy (ESA). The adoption, a milestone 
event, signifies start of the engineering 
phase of a joint scientific mission to 
study the interaction between the solar 
wind and the Earth’s magnetosphere. 
The mission will be launched in 2023 
and will be in orbit and operational for 
3 years.  

Orchestrated by the Chinese Academy 
of Sciences (CAS) and ESA, the mission 
will be another living example of China-
ESA cooperation in space science, follow-
ing the success of the Geospace Double 
Star mission which flew between 2003 
and 2008. Unlike the Double Star Mission, 
which started out as a China-only proj-
ect with added contribution by ESA, the 
SMILE mission is envisaged from the start 
as a joint ESA-China mission with the two 
sides working together from mission defi-
nition, joint calls for proposals and joint 
selection and mission study all the way to 
mission implementation. In this sense, it 
ushers in a new way of mission coopera-
tion.  

In June 2015, the SMILE mission was 
selected by the CAS-ESA joint selection 
committee from 13 proposals, which was 
followed by a joint mission study phase in 
Nov 2016. 

“The SMILE Mission will focus on 
solar-terrestrial interaction and get an 
overall image of interaction between solar 
wind and the magnetosphere for the first 
time, by using the Soft X-ray Imager (SXI) 
and Ultra-Violet Imager (UVI), and also 
in situ measurements by using a MAGne-
tometer (MAG) and a Light Ion Analyzer 
(LIA), and will play an indispensible role 
in predicting and mitigating space weath-

er disasters,” said Prof. Wang Chi, the 
Chief Scientist of the SMILE mission and 
Director General of the National Space 
Science Center (NSSC).  

The SMILE mission attracts participa-
tion by the advanced research institu-
tions in the field of space weather. CAS 
is responsible for the spacecraft platform, 
spacecraft testing, on board operations, S-
band ground station and X-band station 
support, as well as two instruments, the 
Light Ion Analyser (LIA) and the Mag-
netometer (MAG). ESA is responsible 
for the payload module, spacecraft test 
facilities, launcher, launch campaign, the 
X-band ground station and S-band sta-

tion support; science mission operations 
will be jointly handled by ESA and CAS. 
SXI is provided by the United Kingdom 
Space Agency and UVI will be provided 
by the Canadian Space Agency.  

SMILE has been included and spon-
sored by the Strategic Priority Program on 
Space Science (II). Other missions in the 
Program are now forging ahead steadily 
as international cooperation in the Ein-
stein-Probe (EP), the Advanced Space-
borne Solar Observatory (ASO-S), and 
the Gravitational Wave Electromagnetic 
Counterpart All-sky Monitor (GECAM). 

Source: CAS

China-ESA joint mission SMILE  
adopted for implementation by ESA

Satellite SMILE to solve puzzles of space weather. [image by nssc, cas]
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Dr. Tista Prasai Joshi

In 2010, I got an opportunity to attend 
the Water and Sanitation Workshop 
for Developing Countries held by the 

Research Center for Eco-Environmental 
Sciences (RCEES) of the Chinese Acad-
emy of Sciences (CAS), Beijing, China. 
This workshop was an opening door to 
my dreams of pursuing further academic 
study on water quality and treatment 
technology and gave me the chance to 
meet Professor Qu Jiuhui, Academician 
of Chinese Academy of Engineering, and 
Professor Liu Ruiping, who eventually 
became my PhD supervisors at RCEES 
when I enrolled at the University of the 
Chinese Academy of Sciences (UCAS) in 
March 2013.

To be a part of and to help contribute 
to research projects in the water puri-
fication group at RCEES, CAS, led by 
Academician Professor Qu Jiuhui, was 
a high honor.  My time shared with the 
professors and students influenced me in 
many good ways and helped me grow as 
a researcher and scientist. I still look back 
fondly on many in-depth discussions 
about the research, cultural exchanges 
and practical learning experience gained 
through trips to a ground water treat-
ment plant in Tongliao City of Inner 
Mongolia and a tour of arsenic removal 
technology demonstration sites in Bei-
jing. The overall research environment, 
lab quality for experiments and innova-
tive environmental research at the fore-
front of water purification were very im-
pressive. As a doctoral student, I also got 
the opportunity to hear from, meet and 
share my experience with many interna-
tional famous water scientists and young 
researchers at the International Water 
Association, IWA-Aspire conference in 

Beijing which was hosted by RCEES, 
CAS in 2015. 

The work conducted during my PhD 
studies at RCEES has potential engineer-
ing treatment application from highly-
efficient and cost-effective technology 

in small communities to large-scale pu-
rification of arsenic from water. Novel 
metal oxide adsorbents were applied to 
remove aromatic organoarsenic and in-
organic arsenic compounds efficiently 
from water. The results of this work have 
appeared in many leading journals in-
cluding Water Research and Chemical 
Engineering Journal. 

Based on my performance and publi-
cations, I was awarded the Excellent In-
ternational Student Award from UCAS 
in 2017. After returning to Nepal fol-
lowing my graduation, my husband Dr. 
Dev Raj Joshi (his PhD. study was super-
vised by Professor Min Yang at RCEES) 
and I were both awarded the Class-I 
Educational Medal from the President of 
Nepal. Being fascinated by scientific re-
search and the social aspects associated 
with scientific communication, I contin-
ued my research and other activities in 
NAST. I am also mentoring postgraduate 
students at universities in Nepal. In 2018, 
two drinking water purification systems

>> pAgE 8

Scientific research at CAS brings  
me international recognition

With Academician Professor Qu Jiuhui (2nd from right) and Professor Min Yang (first from left)

Receiving the OWSD-Elsevier Foundation 
Award 2019, Asia Pacific region in environ-
mental microbiology
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donated by RCEES were installed at Tribhuvan University to 
provide high quality drinking water in Nepal.

Recently on Feb 16, 2019, I was honored with the prestigious 
OWSD–Elsevier Foundation Award from the Asia and Pacific 
region in the field of Biological Sciences. I believe I was awarded 
as an early career woman research scientist from developing 
countries due to maintaining a good research track with demon-
strable impact on the research environment both at a regional 
and international level. Additionally, service to society, advocacy 
for environment and significant contribution to academia were 
also strongly correlated with this award. 

Recognition of my work, environmental outreach efforts and 
continued mentoring of future scientists by the OWSD Elsevier 
Foundation Award is very nice, but more importantly it re-
charges my passion to continue doing what I am doing and still 
strive to be better. I would like to acknowledge my wonderful 
advisors, Academician Professor Qu Jiuhui and Professor Liu 
Ruiping who identified my research potential and helped guide 
me to become an even better researcher. Secondly, I would like 
to thank the Research Centre for Eco-Environmental Sciences 

(RCEES) of the Chinese Academy of Sciences (CAS) for the 
great impact they have had on my current achievements and in-
ternational recognition. I have grown more confident, account-
able, and motivated to continue my research activities to achieve 
my goals now and into the future. I hope my story will inspire 
many younger ladies in this region to work hard to achieve suc-
cess in their scientific career. To extend my gratitude, I look for-
ward to the successful development of impactful water research 
facilities in Nepal, especially at the Nepal Academy of Science 
and Technology with establishing research collaborations with 
RCEES and CAS at various levels.

Source: CAS

In RCEES Lab

With Professor Liu Ruiping (L)
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cas and mPg seek further cooperation

cas and russian academy of sciences reach 
consensus on cooperation in various fields

On April 9, Bai Chunli, President 
of the Chinese Academy of Sciences 
(CAS), met with Martin Stratmann, 
President of Max Planck Gesellschaft or 
the Max Planck Society (MPG). 

Bai expressed a warm welcome to 
Stratmann and Bill Hansson, Vice-
President of MPG, noting that CAS has 
cooperated with MPG for 45 years. The 
cooperation forms included a young 
scientist team, a partner group, and the 
CAS-MPG partner institute of com-
putational biology. The two sides also 
co-cultivated doctoral students, jointly 
organized cutting-edge and explorative 

round-table meetings and co-funded co-
operative projects in key fields. He hoped 
that both sides will continue working to-
gether in the future and explore new co-
operative models in new fields. 

Stratmann said that CAS is the clos-
est partner of MPG outside of Europe, 
and that MPG is honored to be its long-
term and mutually-trusted partner. 
MPG has many young scientists and 
visiting scholars who come from CAS, 
and its research institutions also have 
a number of projects involving coop-
eration with CAS. In the future, the 
two sides could further cooperation in 

big science facilities, astronomy and 
free electron lasers. He also had discus-
sions with Bai on cooperation between 
the CAS innovation center and relevant 
MPG research institutions, which could 
include exchange of staff. 

CAS Vice-President Zhang Yaping 
and officials from relevant departments 
attended the meeting. 

During his visit, Stratmann gave a 
lecture themed on MPG in the 21st 
Century at the Yanqi Lake campus of 
the University of Chinese Academy of 
Sciences (UCAS).

Source: CAS

Bai Chunli, President of the Chinese 
Academy of Sciences, held discussions 
with Alexander Sergeev, President of 
the Russian Academy of Sciences, at 
the Russian-Chinese symposium on 
the Deep-sea Exploration of the World 

Ocean in the city of Sanya on China’s 
Hainan Island, on March 25.

The two men reached preliminary 
consensus on cooperation in various 
fields, such as joint Arctic expeditions, 
research on the Earth’s third pole, as-

trophysics, brain science and artificial 
intelligence.

Bai and his Russian counterpart, the 
President and Vice-President respective-
ly of the Alliance of International Sci-
ence Organizations in the Belt and Road 
Region, or ANSO, also exchanged ideas 
on how to develop the organization and 
how to function under its framework.

Source: CAS


