
China’s air quality worsens in May

Cyclists in Tianjin wear masks on May 5, 2017, as dust hits the city. [File
photo/Xinhua]

The air quality in China’s major cities was worse in May than the same period
last year, due to a sandstorm that swept across much of north China, the
environment ministry said Friday.

Some 338 prefecture-level-and-above cities around China enjoyed good air
quality for 70.5 percent of the month, down 12.4 percentage points from a
year earlier, the Ministry of Environmental Protection said in a statement.

The average density of fine particulate matter PM2.5 in those cities stayed
unchanged from last May at 38 micrograms per cubic meter, but the density of
PM10 jumped 12.7 percent year on year to 89 micrograms per cubic meter,
according to the ministry.

In early May, the country’s northern areas witnessed the most severe
sandstorm so far this year, which affected more than 10 provincial-level
regions including Beijing, and covered an area of 1.63 million square
kilometers.

Due to the sandstorm, 13 cities in the Beijing-Tianjin-Hebei region, saw the
amount of days with good air quality drop by 23.5 percentage points to 39
percent in May. The density of PM2.5 and PM10 surged 14.9 percent and 59.4
percent, respectively, from a year ago, the ministry said.

The number of good air days in Beijing was down 12.9 percentage points to
48.4 percent last month.
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A good air day is defined as an average daily Air Quality Index (AQI) of
under 100 in Chinese air quality standards.

Haikou in south China’s Hainan Province had the cleanest air of the country’s
74 major cities, followed by Zhoushan/Lhasa, Xiamen, Lishui, Guiyang, Fuzhou,
Taizhou/Zhuhai and Huizhou.

Tangshan in Hebei Province was the most polluted, followed by Handan,
Shijiazhuang, Xingtai, Baoding, Zhengzhou, Tianjin, Hengshui, Xuzhou and
Lanzhou.

China is addressing air pollution with stricter measures on emissions and an
emphasis on clean energy.

China receives data from first X-ray
space telescope

A Long March-4B rocket carrying X-ray space telescope to observe black
holes, pulsars and gamma-ray bursts blasts off from Jiuquan Satellite Launch
Center in northwest China’s Gobi Desert, June 15, 2017. [Photo/Xinhua]

China Friday received the first package of data from its x-ray space
telescope launched Thursday, according to the Institute of Remote Sensing and
Digital Earth of the Chinese Academy of Sciences (CAS).

The package of high quality data with a total size of 2.1 gigabytes was
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received by the remote sensing satellite station in northwest China’s
Kashgar, before being transferred to the CAS National Space Science Center.

The ground stations in Beijing’s Miyun District and south China’s Sanya also
tracked the signals from the telescope.

Weighing 2.5 tonnes, the Hard X-ray Modulation Telescope, dubbed Insight, was
launched via a Long March-4B rocket from Jiuquan Satellite Launch Center in
northwest China’s Gobi Desert at 11 a.m. Thursday.

In the following five days, other components of Insight will start working in
succession.

After five months of in-orbit tests and calibrations, the telescope will be
officially put into use to conduct broadband x-ray space observations. Its
main tasks are to observe black holes, pulsars and gamma-ray bursts.

Kicking off in March 2011, the Insight project was jointly carried out by the
State Administration of Science, Technology and Industry for National Defence
and the CAS, and is a crucial part of China’s high-energy astrophysics space
research.

China’s quantum satellite achieves
‘spooky action’ at record distance

A team of Chinese scientists have realized the satellite-based distribution
of entangled photon pairs over 1,200 kilometers. The photon pairs were
demonstrated to be still entangled after travelling long distances.

The experiment shows quantum entanglement, described by Albert Einstein as a
“spooky action”, still exists at such a distance.

This satellite-based technology opens up bright prospects for both practical
quantum communications and fundamental quantum optics experiments at
distances previously inaccessible on the ground, said Pan Jianwei, an
academician of the Chinese Academy of Sciences.

The achievement was made with the world’s first quantum satellite, Quantum
Experiments at Space Scale (QUESS); also dubbed Micius, launched by China on
August 16, 2016, and was published as a cover article in the latest issue of
academic journal Science.

This experiment was made through two satellite-to-ground downlinks with a
total length varying from 1,600 to 2,400 kilometers. The obtained link
efficiency is many times higher than that of the direct bidirectional
transmission of the two photons through telecommunication fibers, said Pan,
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who is also the lead scientist of QUESS.

Quantum entanglement is a phenomenon in quantum physics, which is so
confounding that Albert Einstein described it as a “spooky action at a
distance” in 1948.

Scientists found that when two entangled particles are separated, one
particle can somehow affect the action of the far-off twin instantly.

Scientists liken it to two pieces of paper that are distant from each other:
if you write on one, the other immediately shows your writing.

The mystery of quantum entanglement has been puzzling scientists since it was
detected.

Quantum physicists have a fundamental interest in distributing entangled
particles over increasingly long distances and studying the behavior of
entanglement under extreme conditions.

In theory, this bizarre connection can exist over any distance, but
scientists want to see if there’s some physical limit. “If you want to
explore new physics, you must push the limits,” Pan said.

“Will gravity affect quantum entanglement? It needs long-distance experiment
to test the different models. Although QUESS cannot test quantum gravity
theories yet, we have developed the technologies needed for space-based
experiments through this project,” Pan said.

Previously, entanglement distribution had only been achieved at a distance up
to 100 kilometers due to photon loss in optical fibers or terrestrial free
space.

One way to improve the distribution lies in the protocol of quantum
repeaters, whose practical usefulness, however, is hindered by the challenges
of quantum storage and readout efficiency, Pan said.

Another approach is making use of satellite-based and space-based
technologies, as a satellite can conveniently cover two distant locations on
Earth. The main advantage of this approach is that most of the photons’
transmission path is almost in a vacuum, with almost zero absorption and de-
coherence, Pan said.

After feasibility studies, Chinese scientists developed and launched QUESS
for the mission of entanglement distribution. Cooperating with QUESS are
three ground stations: Delingha Observatory in Qinghai, Nanshan Observatory
in Xinjiang and Gaomeigu Observatory in Yunnan.

For instance, one photon of an entangled pair was beamed to Delingha and the
other to Gaomeigu. The distance between the two ground stations is 1,203
kilometers. The distance between the orbiting satellite and the ground
stations varies from 500 to 2,000 kilometers, said Pan.

Due to the fact that the entangled photons cannot be amplified as classical



signals, new methods must be developed to reduce the link attenuation in the
satellite-to-ground entanglement distribution. To optimize the link
efficiency, Chinese scientists combined a narrow beam divergence with a high-
bandwidth and a high-precision acquiring, pointing, and tracking (APT)
technique.

An accurate transmission of photons between the “server” and the “receiver”
is never easy, as the optic axis of the satellite must point precisely toward
those of the telescopes in the ground stations, said Zhu Zhencai, QUESS chief
designer.

What makes it much harder is that the satellite flying over the Earth at a
speed of 8 kilometers per second can be continuously tracked by the ground
station for just a few minutes.

“It is like tossing a coin from a plane at 100,000 meters above sea level
exactly into the slot of a rotating piggy bank,” said Wang Jianyu, QUESS
project’s chief commander.

The highly sensitive QUESS could make visible from the Earth a match being
lit on the Moon, Wang added.

By developing an ultra-bright space-borne two-photon entanglement source and
the high-precision APT technology, the team established entanglement between
two single photons separated by 1,203 kilometers.

Compared with the previous methods of entanglement distribution by direct
transmission of the same two-photon source — using the best performance and
most common commercial telecommunication fibers respectively — the effective
link efficiency of the satellite-based approach is 12 and 17 orders of
magnitude higher, Pan said.

He said the distributed entangled photons are readily useful for
entanglement-based quantum key distribution, which, so far, is the only way
to establish secure keys between two distant locations on Earth without
relying on trustworthy relay.

“So far, this is the most important scientific research progress in my life,”
said Pan, who has been engaged in the quantum physics for more than 20 years
and has been granted the highest natural science award for his achievement in
quantum science.

“For the first time, we’re testing the physical law of the micro world on a
space scale, and laying the foundation for exploring more basic laws in
physics in the future. The technologies can also be applied in constructing a
quantum network,” Pan said.

The reviewers of Science magazine said of the team’s article that it is a
major technical accomplishment with potential practical applications as well
as being of fundamental scientific importance.

QUESS is also designed to establish “hack-proof” quantum communications by
transmitting uncrackable keys from space to the ground, as well as testing



quantum teleportation with a ground station in Ali, Tibet.

According to Pan, scientists also plan to test quantum key distribution
between ground stations in China and in Austria, and establish encrypted
video calls between Beijing and Vienna. Countries like Canada also expressed
a willingness to cooperate with China in future quantum satellite
experiments.

Currently, QUESS can only send photons at night. Chinese scientists hope to
develop technologies to realize around-the-clock work. They also hope to
launch a quantum satellite to a higher orbit to make more practical use
possible, according to Wang.

Pan revealed they also want to see if it’s possible to distribute
entanglement between the Earth and the Moon at a distance of some 300,000
kilometers in future to test relevant physical theories.

China, ADB establish green financing
platform to curb air pollution

A green financing platform jointly supported by China and the Asian
Development Bank (ADB) was launched Friday to help fight air pollution in the
Beijing-Tianjin-Hebei region and its neighboring areas.

The platform, launched by the China National Investment and Guaranty
Corporation (I&G), the State Development and Investment Corporation and the
ADB, is expected to leverage more than 27 billion yuan (3.96 billion U.S.
dollars) of investment to support pollution control in the region.

Lending from the platform will go to support energy structure improvement in
the Beijing-Tianjin-Hebei region, as well as control and prevention of mobile
source pollution, industrial pollution and nonpoint source pollution.

The ADB has approved a loan of 458 million euros (511.24 million dollars) to
support the platform, according to the bank.

The ADB said the platform will help small- and medium-sized enterprises, who
lack the experience to tackle pollution and financing source to switch to
cleaner processes, to have easier access to loans from commercial banks.

The I&G said it expects the platform to help save about 40.2 million tonnes
of standard coal, cut carbon dioxide emissions by 8.55 million tonnes and
sulphur dioxide emission by 510,000 tonnes in the Beijing-Tianjin-Hebei
region.

China is planning more ways to encourage green financing, which is gaining
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steam but still in the early stage.

The State Council, China’s Cabinet, Wednesday announced its decision to set
up pilot zones in Guangdong, Guizhou, Jiangxi and Zhejiang provinces and
Xinjiang Uygur Autonomous Region to boost green finance development.

China court sentences 7 over
falsifying air quality data

A Chinese court Friday sentenced seven people, including the heads of two
environmental protection branches, to imprisonments of over one year for
falsifying air quality monitoring data.

Xi’an Intermediate People’s Court in northwest China’s Shaanxi Province
convicted the two of interfering in data collection of the automated air
quality monitoring system and using cotton to fill the sampling instrument to
lower the pollution data, in February and March 2016.

He Limin, then head of Chang’an District Branch of Xi’an Environmental
Protection Bureau, and Tang Shixing, then head of Yanliang District Branch
under the bureau, ordered staff from national monitoring stations in the two
districts to falsify the data, said the court.

The court found them guilty of damaging the computer information system. The
court sentenced He to one year and seven months and Tang to one year and five
months.

Li Sen and Zhang Feng, then heads of the Chang’an and Yanliang monitoring
stations respectively, were given imprisonments of one year and ten months,
and one year and seven months, respectively. Three others were also
sentenced.
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