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DAILY NEWS 23 August 2017, updated 23 August 2017

Exclusive: We may have detected a
new kind of gravitational wave
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SOCIAL AND ECONOMIC IMPACT

OF CLIMATE CHANGE
. b
ﬁ The cost of adapting sv‘i:gf:i'gcvg; .: R
coastal areas to rising ‘
sea levels
Shrinking Ly
productivity sg
of harvests

Prices of basic foodstuffs
and consumer goods i
will rise

Loss of the capacity to
: work due to heat

More wars to gain
access to limited
" IESOHICes Extreme meteorological
phenomena will cause

widespread poverty

Fresh water will be
@ in short supply in Diseases will spread due to EI';

some areas higher temperatures
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(’“f IBERDROLA ‘ For the planet. ECONOMY AND CLIMATE CHANGE

[More articles about Sustainability]




© Nobel Prize Outreach. Photo:
Risdon Photography

Syukuro Manabe

Prize share: 1/4 Seteanshot

© Nobel Prize Outreach. Photo:
Bernhard Ludewig

© Nobel Prize Outreach. Photo:
Laura Sbarbori

Klaus Hasselmann Giorgio Parisi

Prize share: 1/4 Prize share: 1/2



“for groundbreaking contributions to our understanding of complex physical systems”
with one half jointly to

Syukuro Manabe
Princeton University, USA

Klaus Hasselmann

Max Planck Institute for Meteorology, Hamburg, Germany

“for the physical modelling of Earth’s climate, quantifying variability and reliably predicting
global warming”

and the other half to

Giorgio Parisi
Sapienza University of Rome, Italy

“for the discovery of the interplay of disorder and fluctuations in physical systems from atomic to
planetary scales”
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FIG. 5. Approximately as envisioned by Svante Arrhenius in
1896 [6], a “one-layer atmosphere” over Earth that absorbs
and emits the outgoing infrared radiation from the surface
Fc'. We assume the outgoing atmospheric infrared emis-

sion is the same as the incoming, and that the atmosphere is
isothermal, so that Fa* = F4T = F4. Modified from [5].
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Manabe’s climate model

Syukuro Manabe was the first researcher to
explore the interaction between radiation
balance and the vertical transport of air
masses due to convection, also taking account
of the heat contributed by the water cycle.

Cold Hot air +
air latent heat

Infrared heat radiation from the
ground is partially absorbed in the
atmosphere, warming the air and
the ground, while some radiates
out into space.

\

Hot air is lighter than cold air, so it rises
through convection. It also carries water
vapour, which is a powerful greenhouse
gas. The warmer the air, the higher the
concentration of water vapour. Further up,
where the atmosphere is colder, cloud
drops form, releasing the latent heat
stored in the water vapour.

© Nobel Prize Outreach. Photo:
Risdon Photography

Syukuro Manabe
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Carbon dioxide heats
the atmosphere

Increased levels of carbon
dioxide lead to higher
temperatures in the lower
atmosphere, while the upper
atmosphere gets colder.
Manabe thus confirmed that
the variation in temperature
is due to increased levels of
carbon dioxide; if it was
caused by increased solar 30
radiation, the entire atmosp-
here should have warmed up.

40

= 150 ppm CO,
s 300 ppm CO,
s 600 ppm CO,

Temperature at the surface
fell by 2.28°C when the level
of carbon dioxide halved.

It increased by 2.36°C when
the level of carbon dioxide
doubled.
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Source: Manabe and Wetherald (1967) Thermal equilibrium of the atmosphere with a given distribution of relative humidity, Journal of
the atmospheric sciences, Vol. 24, Nr 3, May.

AR FEIHDR = RADRE T - Kﬂmrmﬁﬁﬁ °
L2 SR AR I I — Fﬁ 23 R 144 2°C o
= i BT PR K li’[_hﬂi}iﬁﬂl’]m o 2 SR A R AR

%
N



|dentifying fingerprints in the climate

Klaus Hasselmann developed methods for distinguishing between
natural and human causes (fingerprints] of atmospheric heating.
Comparison between changes in the mean temperature in relation to
the average for 1901-1950 (°C).

Obse vations of changes in tem perature (°C)

= Observations

=== (Calculations that show
the effectof only natural
sources, such asvolcanic
eruptions.

Calculations of the effect
of both natural and

0.0—

i : human sources.

4 ] ; Volcanic eruptions
05 | 1 L

| 1 . Pinatubo

7| Santa Maria Agung El Chichon !
10— T T — n T

1900 1920 1940 1960 1980 2000

Year

Source: Hegerl and Zweirs (2011] Use of models in detection & attribution of climate change, WIREs Climate Change.
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Catastrophic Flood Hits Nepal,
Engulfing Crowds and Causing Quake

The authorities reported hundreds of people missing and at least
160 people killed in the border region of Nepal and Tibet, where
an avalanche of mud, water, ice and rocks smashed down.
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Agence Franc—Presse via Getty Images
CCTYV footage shows a wave of mud and water destroying
buildings in Gyirong Port.
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Aftermath of
TIBET avalanche visible
on satellite
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Satellite image by Copernicus and Landsat via Google.
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Scientists say an avalanche likely began high up a mountain,
causing a cascade of ice, water and earth to tumble into the
river below.

Approximate
river boundaries
before flooding
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The landslide and glacial collapse took place on the north face of
Langtang Lirung, a Nepalese mountain near the border with Tibet,
at an elevation of around 17,000 feet, according to the scientists.

Langtang Lirung peak, part of the Langtang Himal mountain in Nepal, in 2022. Nicolas
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BEFORE AFTER

Tsangbu Ri

= Approx.
\1/2 mile ) — Rock formation

disappeared
rock
formation

The first image is a still from footage before the collapse posted on Xiaohongshu, a Chinese social media app, and verified by The New York Times. The image after the collapse was
taken by Ziha Yitie on Wednesday. Weiyi ©-* "™~ *'=--¥ark Times
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Atul Loke for The New York Times






the area completely swallowed by mud.

Before

After
Gyirong Gyirong
border grogsing border crossing
" s The Chinese
checkpoint bullding

was destroyed.

Agence FracfPresse via Gettylmages
CCTV footage shows a wave of mud and water destroying
buildings in Gyirong Port.
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W8 Tragic: Massive Flash Floods Devastated Nepal's Rasuwa,

384 Missing Including 93 Nepalese and 291 Foreigners

Trekkers & Tourists including 109 Indians




Syapru Besi

Pa(t of the town
was destroyed

A mud-deluged area in Trishuli, Nepal, on Thursday. Chunks of glacial ice, mud and
rock surged down a river Wednesday, overwhelming the area. Navesh Chitrakar/Reuters
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The glacier on the north face of Langtang Lirung, a mountain in

Nepal near its border with Tibet, once sat nearly a mile above the

Va.llF“’ flanr I-u:\lOW.
Screenshot
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» Then, on Aug. 26, a section of the mountain and the glacier
collapsed, releasing more than seven billion cubic feet of rock and

ice. That amnaynt of debris would fill around 100 football stadiums.
Screenshot
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collapsed, releasing more than seven billion cubic feet of rock and

ice. That amnynt of debris would fill around 100 football stadiums.
Screenshot




Landslide mass

W

collapsed, releasing more than seven billion cubic feet of rock and

\' j ice. Th~t ~amaynt of debris would fill around 100 football stadiums.
Screenshot

floodin~ thot 1aft thousands of people dead or missing.
Screenshot




As the glacier retreated over the past century, it left the rock
outeron nnetaple and with little structural support from below.
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When the landslide occurred, it left a nearly straight cut through
the ice and rock. This indicates that the collapse happened in the
bedrock, according to W.W. Immerzeel, a mountain hydrologist at

trecht Tmivarsity,
Screenshot
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New video shows the moment
after a glacier collaps

the Himalay

ZihaYitie




" before colla)
4 VR

Satellite data analyzed for The New York Times by George
Brencher, a postdoctoral fellow at the University of Washington,
showed that a rock outcrop at the edge of the glacier had moved by
more than a foot in the month before the collapse — and that the

motion had arcelerated.
Screenshot




The collapse was most likely the result of several events building
on one another. Glacier meltwater seeping into the bedrock could
have widened existing cracks as it repeatedly froze and thawed. As
the glacier retreated, it exposed rock faces, most likely helping to
thaw the permafrost within them and allowing even more water
into the cracks. Over time, these gradual changes may have
weakened the rock structure to the point of collapse.

“What we do observe is that these instabilities seem to be
increasing in frequency,” Dr. Cook said. “Any high mountain region
that is experiencing melting permafrost and glaciers should expect
more instability.” Scientists are particularly worried about the Alps,
as Europe is warming faster than other continents.



The sheer mass of the falling ice and rock, combined with a vertical
drop of one mile, released enough energy to pulverize and melt

much of the ice and create a slurry of meltwater, ice, rock and
sediment.

As the debris traveled downstream with a flow rate at least 30
times that of Niagara Falls, it picked up more water and sediment
while the heavier rock debris was deposited. Scientists estimate
that it reached a peak speed of over 100 miles per hour.

The debris flow traveled more than 60 miles, destroying towns and
bridges and Kkilling more than 1,000 people. Thousands more are
still missing.



The sheer mass of the falling ice and rock, combined with a vertical
drop of one mile, released enough energy to pulverize and melt
much of the ice and create a slurry of meltwater, ice, rock and
sediment.
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Seismogram recorded in the UK from a

The deluge of rock and ice, which pulveri st corawse

it surged down the mountainside, was so ——
Geological Survey registered the landslide as a magnitude 5.2
seismic event. E = Mgh = 4.0x10%? ]

That this event registered as an earthquake is not unusual. |
Whenever a huge amount of energy is transferred to the Earth’s 1
crust — from an earthquake, an asteroid strike, or even a crowd of
people jumping up and down at a concert — seismic waves are

produced, which are detected by seismometers all over the planet.

This debris flow would have released the same amount of energy
as 1,000 tons of TNT. “Perhaps more importantly than energy, we
can directly compute the mass from our force estimate. This come
out as nearly 400 million metric tons,” said Stephen Hicks, a
seismologist at University College London.
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TABLE 17.3 Melting/boiling temperatures and heats of transfor

Substance T, (°C) L; (J/kg)
Nitrogen (N,) —210 0.26 X 10°
Ethyl alcohol —114 1.09 X 10°
Mercury -39 0.11 X 10°
Water 0 3.33 X 10°
Lead 328 0.25 X 10°

Copyright © 2008 Pearson Education, Inc., publishing as Pearson Addison-Wesley.
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Germany’s Far Right Just
Misses Majority in Crucial
State Election

The Alternative for Germany party is
projected to finish first in Saxony-Anhalt.
But without a coalition, it cannot become
the first far-right party to govern a state
since 1945.

4 MIN READ

Far-Right Victory in German State

Sends a Signal to Europe
5 MIN READ

These top stories are free to read.

k < 4

An absolute majority would have made
the party, known as the AfD, the first
far-right party to govern part of the
country since the Nazi era.

Vincent Alban for The New York Times

13 Hours, 5 Boroughs, Lots of
Boats: Cruising New York City by
Ferry

We spent a day bouncing around the city on the
expanded NYC Ferry system — making stops at
beaches, festivals, beloved bars and more — for just
$15.
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Gran Telescopio Canarias



Hubble Telescope 2= HR#H
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ALMA, the Atacama Large Millimeter Array
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James Webb Space Telescope

Primary mirror Secondary mirror
Scientific
instruments

Stabilization
{ETs)

U’

Spacecraft bus




James Webb and Hubble compared

JAMES WEBB

Launch

Lifetime 10 years
Mirror size . . . . .. 6.5m

Mass

Operating
temperature . . .-230C

HUBBLE

31 years
Mirror size . ... .. 2.4m
Mass 12,200kg

Operating
temperature 20C

Source: Nasa EE



The James Webb Space Telescope

An international collaboration between US, European and Canadian space
agencies. It will observe extremely distant objects at infrared wavelengths
Size

To achieve its goals, it has fo be large but must fit in the fairing of an Ariane 5
rocket. So it is designed to fold, deploying over the month-long journey to orbit

Webb in folded configuration /\ ‘ ‘
|

_«— Hubble Space
\ Telescope to

/ @ same scale
—’ ‘ \

London bus to
same scale

WL

Webb in deployed configuration

The telescope
Webb has a hot (85C) and a cold (minus 233C) side

Cold side
Primary mirror More than five
times the size of Hubble’s. 18
hexagonal gold-coated

segments can be moved

independently
()

LB

Secondary mirror Co

light from the primary,
directing it to the third
mirror and instruments

Four instruments Use three
methods: cameras take
pictures, spectrographs
analyse light split info
colours and coronagraphs
block starlight, allowing finer
observation

Hot side

Sunshield Five layers protect the cold
side, reducing exposure to solar
energy by a factor of one million

Spacecraft bus Contains:
Solar panels and electrical system

Propulsion and attitude control system
Graphic: lan Bott
Sources: Nasa; ESA; FT research
©FT

Thermal control






2021-12-25 12:49 James Webb Space Telescope 2021-12-25 12:49 James Webb Space Telescope 2021-12-25 12:49James Webb Space Telescope
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Top view Side view Side view from the Sun

Webb’s Orbit
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Earth’s Orbit
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Science instruments
Cooling systems chill
Webb's four instruments
below -230°C, lest

their heat pollute the

will work in the infrared, looking back across the universe to
gather the light of the first stars and galaxies. It will also
bring into view the atmospheres of Earth-size exoplanets.

Bickel

Hubble

A golden opportunity
0n 25 December, NASA will launch the $10 billion James Webb
Space Telescope, a successor to the Hubble Space Telescope.
The segmented mirror—coated with a thin layer of gold-
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Honeycomb eye
Webb has more than five times the
light-gathering power of Hubble.
Hubble (2.4 m) . E——
controls

Microshutter Exoplanet  Coronagraphic masks

Multitasking ] Mask mandate
Human (1.7 m) An array of nearly 250,000 I ) To gather the light of a
microshutters allows one planet and image it
* instrument to analyze light from { directly, Webb will mask ~ Star

(6.5m) hundreds of galaxies at once. the glare of the star.
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ALMA, the Atacama Large Millimeter Array
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Spectrum of Solar Radiation (Earth)
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Pillars of creation Eagle Nebula
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The Eagle Nebula is a young open cluster of stars in the constellation of
Serpens. Alternatively, it is catalogued as Messier 16, M16, or NGC
6611, and sometimes referred to as the Star Queen Nebula. This cluster
discovered by Jean-Philippe de Cheseaux in 1745—46. Both the "Eagle"
and the "Star Queen" refer to visual impressions of the dark silhouette
near the center of the nebula,[4][5] an area made famous as the "Pillars
of Creation" imaged by the Hubble Space Telescope. The nebula
contains several active star-forming gas and dust regions, including the
aforementioned Pillars of Creation. The Eagle Nebula lies in the
Sagittarius Arm of the Milky Way.






Hubble Deep Fleld Details HST - WFPC2

PRC96-01b - ST Scl OPO - ary 15, 1996 - R. Williams (ST Scl), NASA
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3C 273 1s a quasar located in the constellation Virgo. It was the first quasar ever to be identified.
It 1s the optically brightest quasar in our sky and one of the closest with a redshift, z, of 0.158.
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3C 273 1s a quasar located at the center of a giant elliptical
galaxy in the constellation of Virgo. It was the first quasar
ever to be identified and is the visually brightest quasar in the
sky as seen from the Earth, with an apparent visual magnitude
of 12.9, outshining by more than 16 times the entire galaxy
that hosts it.[2] The derived distance to this object 1s 749
megaparsecs (2.4 billion light-years). The mass of its central
supermassive black hole 1s approximately 900 million times
the mass of the Sun.
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3C 273 as imaged by the Hubble Space Telescope's
Advanced Camera for Surveys. Light from the bright quasar
nucleus is blocked by a coronagraph so that the surrounding
host galaxy can more easily be seen.
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Why will Webb study infrared?

The electromagnetic spectrum Visible light
Radio waves Microwave Infrared lUITraviolet X-rays Gamma rays
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Webb will observe a wide band of the
infrared spectrum. Longer wavelengths of
infrared light can pass through dust more
easily, allowing clearer imaging

The phenomenon of red shift

Because the universe is
expanding, distant stars and
galaxies are moving away. To
an observer, light waves from
them appear to stretch out,
making them more visible to
infrared detectors

Visible light viewed if Observer

the object were static\\

Because the object is actually moving
away, its light appears to be stretched

out to infrared wavelengths —\
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Dark Energy
Accelerated Expansion
Afterglow Light
Pattern D. [Ages Development of
400,000 yrs. / Galaxies, Planets, etc.

Inflation

Quantu

F|uctuatio

1st Stars
about 400 million yrs.

Big Bang Expansion
13.7 billion years




Peering into the past

Webb will reach farther out in space and further back in time than Hubble or ground-based telescopes. It could show how galaxies evolved from ungainly clumps to the elegant
spirals and ellipses seen today. It should also reveal whether starlight was sufficient to ionize the hydrogen gas that filled the universe, or whether black holes assisted.

Present-day Modern Peak star lonization is lonization of First Big
universe galaxies formation  complete hydrogen begins stars bang
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What Will the
James Webb Space

Telescope See?

After 30 years in development, the largest
space telescope in history is scheduled to launch
on Dec. 24. It will peer 13 billion years into the
past to observe the universe in its infancy.

—
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Webb takes us even
closer to the beginning.

With a 22-foot mirror and the ability
to see invisible infrared light,
Webb will reveal the universe when it
was just 250 million years old.

THE BIG
BANG

We created a 3-D map of the
observable universe to show you where
Webb will be looking for some of
its first missions.

Tap the link to see it in your
space with AR.

13 billion
years ago

N 10 billion

"-5b|f|lbn- s\
‘years agos: - i
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WEBB UNFOLDING SEQUENCE

Webb is so big that it has to fold origami-style to fit in the Ariane 5 rocket and it will unfold like
a ‘transformer’ in space. This graphic shows a few key steps of the unfolding sequence, which
is a complex process that Webb will go through in its month-long journey to L2.

\
\

Tensioning and separation
of the five sunshield

Lateral deployment insulation layers

of the sunshield

Deployment of the two L+1 month
structures protecting the
folded sunshield Webb telescope
unfolded

Unfolding of the
secondary mirror
support structure

Secondary

(, mirror

esa

Primary
mirror

3

Deployment of the
two primary mirror
lateral wings




WEBB'S JOURNEY TO L2

Webb will arbit the second Lagcange point [L2), 1.5 millon kiometres kom Earth in the direction
away from the Sun. At L2, Webb can always block kght and heat from both the Sun and Earth with
its sunshigld to observe the Universe in infkared. L2 is not 3 foced point, but fellows Earth around

the Sun = providing 3 stable oebit for Webb,

In first month
Telescope unfolds

V L+4-6 months

Test instrument
capabilities

. L+6 moaths

! Begin routine science
L+1 month observations

Telescope unfolded
Enters orbit around L2




_~ Lunar orbit

_~ Phasing loops




WEBB TELESCOPE IMAGE SHARPNESS CHECK

NIRCAM

detail

NIRSPEC
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JWST ADVANCED DEEP EXTRAGALACTIC SURVEY (JADES]

WEBB SPECTRA REACH NEW MILESTONE IN REDSHIFT FRONTIER

NIRCam Imaging

NIRSpec Microshutter Array Spectroscopy

WEBB

SPACE TELESCOPE
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JADES-GS-z14-0
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c) JADES-GS-z13-0
z=13.20

L)

Of the four, the most distant i1s one with the somewhat unwieldy name JADES-
GS-z13-0. It has a redshift value of 13.2, meaning we are seeing the galaxy as it
appeared just 320 million years after the big bang. That high redshift makes
JADES-GS-z13-0 the most distant currently known in the universe



[t is an exciting time to be a scientist!
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Exclusive: We may have detected a

new kind of gravitational wave




Artificial intelligence <+ Add to myFT)

Anthropic launches Al tool that can conduct
scientific experiments

Claude chatbot maker unveils a system that autonomously operates a wide range of
devices in laboratories

Anthropic says its new tool enables Al agents to autonomously operate devices ranging from complex
microscopes to liquid handlers, lasers and robotic arms © Anthropic
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EUYV stands for extreme ultraviolet light, which produces the circuitry.
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