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Obama, Bibi and peace

The . Britain’s privacy mess
ECOHO mISt The costly war on cancer

How the brain drain reduces poverty

MAY 2874 JUNE 140 2011 Economist com A soft landing for China
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Anthropocene e}"

refers to "the current
epoch in which humans
and our societies have

become a

The Economist, 2011

Courtesy of Prof. Deliang Chen
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CE¥NS rate to the standard model prediction,
they found it 1o be conststent. They used this
reslt to set stringmt new Emits on nonstan-
dard neutrino intoractions.

Other newtrino expariments planned and
nmning are ontiming the search for new
physics. One major target of interest is the
so-called sterile neutring (7), a bypotheticl
foarth newtrino that may be mized with the
other three, bat has no other known inte
tions. Several experiments are beng carried
out to ook for 4 telale Esppearance of
neutrinos from nudar reactors or radioac-
tive newtring sourcds at wry shon distances.
Manwhile, the Fermi National Accderator
Laboratory (Fermiab), in Batavia, Blinois, is
building ot #s Shor-Baseline Newtrino Pro-
gram, a suite of three detectors & distances
of 100 to 600 m along a beam of neutrinos.

Although  dscovery of sterile nentrings
would represent & major pamdigm shift in
particle physics, physicsts are still working
out the kinks from the first time noutrinos
broke the standard modd. New experime:
ke the Deep Undergroand Newtrino Fxpe
ment {DUNE) are expected © come online
in the next 7 to 10 yeass. DUNE, which will
send & beam of neutrinos from Fermilib to
a detector located in a decommisioned gold
mine n South Dakota, is designed to make
precision mensurements of several neutring
oscillation parameters. Their main quarry is
somthing known as the CF phase, s mamber
that controk the degree to which the symme
try hetwoen matterand antimatter is violitod
Many models the this CP phase to another CP
phase that operates at 3 much higher encrgy
scale, one that was presmt in the first mo-
ments after the Big Bang Through a pro-
posad process known s leptogmesis, an
aspmmetry in primordial peutrine interac-
tions causes & slight eohancement of mat-
ter over antimatter (5). Because matier and
antimatter hawe a tendeney to annitilate one
another, this tny exoess would be all that sur-
wives to become the staff of today's universe.

Such exstntial questions are the heady
sff of nestrine physice. With a livdy e
perimental program panned and underway,
the next 25 yours may bring equally lofty an-
swers, and with them more fasdnating new
questions = wdl. =

& [ 451506 )

)
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‘animats contribute to the
spread of antiiotic re sistance,
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Microbial mass movements
Wastewater, tourism, and trade are moving microbes
around the globe at an unprecedented scale

B Yong-Guan 7hu,' Midhael Gillings,*
Puscal Simonet,” Dov Stekel,* Steve
Banwart,” Josep Penud o'

o several hillion ywars, microo rgmisms
and the genes they carry have mainly
been moved by physical forces such as
air and wawr currents. These forces
generated biogeographic patterns for
microorganisms that are similar to
these of animals and plants (7). In the past
100 years, hummms have changed these
dynamics by transporting large numbers
of cells to new locations through waste
disposal, towrism, and ghobal transport and
by modifying selection pressures at those
locations., As a consequence, we anc in the
midst of a substantial alteration to micro-
bial Wogmgraphy. This has the potential
to change ecosystem services and blogeo-
chemistry it unpredictable ways

DISSEMINATION THROUGH WASTEWATER
Dispasal of sewage incases the disemi-
nation of both microorganisms and genes

oty Ui, Cenire o
3 8oen (CRENT}-C5
crbea {LAR, Briater
CREAF. Cemtanyei sl s,
. Span Fmod. g oS ac.on
[ -

{see the figure) () Globally, some 359,000
ken? of croplands depend on irrigation with
wban wastewater, 50% of which undergoes
Etthe of no treatment (7). Use of wastewa-
ter or manure in agriculture contaminates
frults, vegetables, and farm animals that are
then distributed globally (4],

Wastewater carries high densities of
microorganisms and their cargo genes.
also comtains pollutants with biclogical
dffects, inchiding metals, antibiotics, and
dsinfectants (5. These compounds act
as sdective agents and stimulate bacte-
rial stress response systems that increase
mutation rates in the co-dispersed bacte-
ria. This allows bacterial cells to respond

bynamicaly o changing i
by generating novel variability, conferring
achptive adwantages on at least a subsct of
cells arriving at a new location.

Cosclection on different cargo genes
amplifics this effect. For cample, diverse
genes for resistance to metals and disinfec-
tants are often clustered next 1o multiple
antiblotic resistanoe genes on the same ge-
netic clament. Exposure to selective agents
maintins these clusters of resistance
determinants (2), greatly increasing the
probability of selection at a destination
and improving the chances of recruitment
after dispersal

THE EXAMPLE OF CLASS 1 INTEGRONS

For a sense of the scale of these effects, con-
sider the clirical dass 1 integron. This DNA
dement acquires foreign gmes from the en-
vironment and has played a eentrl role in
spreading antibistic redstance betwoen bace
terial pathogens. DNA sequencing data show

14 SEFTEMEER 3017 « VOL 357 ISUT 6364 1099

ZhuY.-G., et al. Microbial mass movements. Science. 2017.
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Chen, W-0.. et al. The Exponentially Growing Use of Anthropogenic Materials Indicate the Existence of Anthropocene. In Preparation.
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演示者
演示文稿备注
Modern computer chips make use of more than half the periodic table. This suggests that there may be some situations where supply limitations could occur because suitable substitutes are not available.
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NEXUS or LINKAGES

Linkages of Sustainability

Thomas E. Graedel and
e { S

From Strungmann Forum Reports

Linkages of Sustainability

Edited by Thomas E. Graedel and Ester van der Voet

Experts discuss the multiple components of sustainability, the
constraints imposed by their linkages, and the necessity of taking a

comprehensive view.

Tom Graedel
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5 Taoism: Five elements theory Resource nexus: sustainable system science
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I~ Efficiency stagnation in global steel production — i o s
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Wei-Qiang Chen® 185

ﬁfr Steel production is a difficult-to-mitigate sector that challenges climate mitigation commit-
ments. Efforts for future decarbonization can benefit from understanding its progress to date.
—_— Here we report on greenhouse gas emissions from global steel production over the past

century (1900-2015) by combining material flow analysis and life cycle assessment. We find
that -45 Gt steel was produced in this period leading to emissions of -147 Gt COz-eq.
Significant improvement in process efficiency (-67%) was achieved, but was offset by a
44-fold increase in annual steel production, resulting in a 17-fold net increase in annual
emissions. Despite some regional technical improvements, the industry's decarbonization
progress at the global scale has largely stagnated since 1995 mainly due to expanded pro-
duction in emerging countries with high carbon intensity. Qur analysis of future scenarios
indicates that the expected demand expansion in these countries may jeopardize steel
" industry's prospects for following 15 °C emission reduction pathways. To achieve the
}j,lk‘ Paris climate goals, there is an urgent need for rapid implementation of joint supply- and

7
X
i

demand-side mitigation measures around the world in consideration of regional conditions.
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(EAF): 1878-now

Total GHG emission from 1900 to 2015

prep

Ironmaking stage includes BF, and DR

1 NERBRERIR AR, ERZRTAERE

0.76t
N
—» 0.6 Gt
Section Mill
(SeM): 1500z-now
126 776t
‘
\“\. -,
% Plate Mill Q’ A
e M S
(PtM): 1800s-now \\
Continuous Casting 436t Cold Rolling Mill
(€C): 1955-now .
a\ (CAM): 1926-now

Strip Mill

($tM): 1800s-now

e 3.0Gt 5.0Gt
\
Rod & Bar Mill
(RbM): 1800%-now
Ingot Casting
(1C): 1900s-now
ion stage includes M, 51, and PE  Steelmaking stage includes BOF, CB, PD, B-T, OHF, and EAF

Steel finishing stage includes CC, IC, SeM, PtM, 5tM, RbM, and CdM
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Gf 159 'y, Cumulative GHG emission from global steel production
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G| wema ABEHERIE, NELHETE. TERARD
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o ety %, RRAINE. HBRBRTESMEE, 7
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演示者
演示文稿备注
我们列举了9个主要国家与中国的钕的贸易。我们发现，2005年中国出口的钕主要以中间产品和初级产品为主，最终产品的出口量占比很小。德国和美国主要进口中国的中间产品，而日本主要进口中国的初级产品。
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