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Herschel links Jupiter's water to comet impact

Ya—X—Hh—--LTsEZ (D/1993 F2) [F1993F38(CH
RBah, 20@ULECHEUEEXN1994FE78178H 5%8
BIChz > TREDEHEIRCRL EBR UL, TORBEEFELL
LIEKEL, FEOBEBOREMMEENSHESZ SN,
ZMDE1995%F, ESANTSE EIFTeRMRFEE=RE (ISO) @
BRICEKD, NHTREDKRICKANEREINE., Y21 —X—
H— LT EBEETERINTEEDEZEZISNDEVWSRBANA
FobOD, BEDIHEHRV., KkHNBDH>TEkEBEBOE
C, ERTKEKEZBIBVRRD D—ILRcSYT) H'HD
ZEDS, RIEATETERBELAEISPO>TEIIELFED
MhoTLE.
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KHBHD, UHBEEAEDEBEDERMEICEPLTVNDI L
Mhohole. REOREBBICEET 2KDISUNY 1 —X—
h— LT BEDEECERNZHDERBHSNDE LS.

REXRK[IIPDKDH
(124 : Water map: ESA/
Herschel/T. Cavalie' et al.;
Jupiter image: NASA/ESA/Reta
Beebe (New Mexico State
University))

EEFROXEBFFEULICKE
<, BRERBBEGE S .

(324 : R. Evans, J. Trauger, H.
Hammel and the HST Comet
Science Team)

http://www.esa.int/Our_Activities/Space_Science/Herschel/

Herschel_links_Jupiter_s_water_to_comet_impact

http://www.astroarts.co.jp/news/2013/04/25jupiter/index-j.shtml
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Nobel Laureates in Physics
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2025 (O Marke: Michel fl. Devoret BFEH BREICH1) 3 ERNBTFHENNRIBRESUTRIF—DBFILOFRITHUT
2024 [John J. Hopheld BT AT=1—5Ry R I— 512 &> TR B & AT T B ERE DR E & B
Geoffrey E. Hinton ER e —1=2/b1Y CRD =+ el &
2023 \lerre Agosun. Ferenc Krausz s MERDETFOEIS EHRT BHN0TMIN/ UL R ERE S U 3ERTTEORTT
Alain Aspect, John F. Clauser — — ", . perep ST\ ES = hee b s Sl A IZ
2022 Anton Zeilinger =38R STEONDIEFDEER, NIVDAFADBENDESEE = FIFHREIFDEIEK
5021 E$HER, Klaus Hasselmann oz [HERSUEDIIEE T IVE, tECRR{IEDIEZ S FE S ENZ A DS (EfE, Hasselmann) |
=~~~ Giorgio Parisi PR [[RFNOXRERXT—IVIC KBRS EBELOMEERADFER (Parisi) |
5020 Roger Penrose, Reinhard Genzel et [ D5y IOR— IV —REIE B mDEHEA CC<BARBEERDCEDFER (Penrose) |
Andrea Ghez T [RDNEATDHFLNIBAREBELRI /NN IMRAEZRRLUIZCE (Genzel, Ghez) |
5019 James Peebles, Michel Mayor e MBS EETIVICH T 2EAMNLREE (Peebles) |
=~—"= Didier Queloz + [ KIZZRAXEDFH R (Mayor, Queloz) ]
Arthur Ashkin, Gerard Mourou " R T N NPT
2018 Donna Strickland IIEYIER L——4YRREFDREFICH T D E BN FEEA
Rainer Weiss, Barry C. Barish T O\ o e SRS by i e
2017 Kip S. Thorne FEE LIGOR 23 & BB/ RENRINA DR ER R SR
David Thouless, Duncan Haldane " SR . o~ A
2016 Michael Kosterlitz %438 B ONKNOY NIVIRERZ & M ROY AIVEDIESRISRFHER
VEHEE . _ N _ — _
2015 Arthur B. McDonald AP —1—hJ QN BEEFDOCEE NI 21— IREIORER
2014 FRiEsE, REE, Big= ¥IIEDIE SEE CIRIF—PRODIVBAENZEEKIRTEIFEFRIILET 14— R DOFHFE
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Nobel Laureates in Physics: Japanese Laureates

w1 (1949)
(Tt & FIEF & DFEICHE

Nobelprize.org

https://www.nobelprize.org/prizes/physics/

| BEAKIR—HP

(1965)

8 2% I eI 38

NEFDORFREZ TS

39 %N EENTHHDELT, F

for his prediction of the existence of mesons on the basis of theoretical work on nuclear forces

35m) & <D ZHE

=

TIERRER (1973)
HEK - BEERN YV XILVHNROMER, TUHF51A— KD

jointly to Leo Esaki and lvar Giaever "for their experimental discoveries regarding tunneling phenomena in
semiconductors and superconductors, respectively" and the other half to Brian David Josephson "for his

theoretical predictions of the properties of a supercurrent through a tunnel barrier, in particular those
phenomena which are generally known as the Josephson effects".

, ETEMANFDEHOELRER

MEER (2002)

L]

f} " jointly to Sin-Itiro Tomonaga, Julian Schwinger and Richard P. Feynman "for their fundamental work in quantum electrodynamics,
| with deep-ploughing consequences for the physics of elementary particles".

Za— MY/ RXZOFTRBIZERICKT LT

jointly to Raymond Davis Jr. and Masatoshi Koshiba "for pioneering contributions
to astrophysics, in particular for the detection of cosmic neutrinos" and the other
half to Riccardo Giacconi "for pioneering contributions to astrophysics, which
have led to the discovery of cosmic X-ray sources".

10
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Nobel Prize HEAD/—XRIVYEEE TEE (2)

Nobel Laureates in Physics: Japanese Laureates

_
1
_

FERlE—BR CKE3E) (2008)
RNTFYIEE ERYBEZICH T 5 BHENINIMEDNDOER

I

/8

zi‘ﬁlllﬁ% EE}%%: I::l*":Hl%: (20] 4)
EEETCIXILF—HROIVWAERERRETEIFERENLT M A — NDORE

for the invention of efficient blue light-emitting diodes which has enabled bright and
energy-saving white light sources.

INPRERY ) | [ (2008)
J A —0 DR FEIT DHIMEDENDEFEOHRE

one half awarded to Yoichiro Nambu "for the discovery of the mechanism of spontaneous broken symmetry in subatomic
physics", the other half jointly to Makoto Kobayashi and Toshihide Maskawa "for the discovery of the origin of the broken

symmetry which predicts the existence of at least three families of quarks in nature”.

iEHEE (2015)
“a—hU/ICBELHDIEZRLIcZa— MY /IRBIOER

for the discovery of neutrino oscillations, which shows that neutrinos have mass

Nobelprize.org

11

https://www.nobelprize.org/prizes/physics/
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Nobel Laureates in Physics 2020 http://www.nobelprize.org/
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FRDJIEBERDRBICEBRKEBEGRIAVIN M RFERRLIEZ EIC
W ULT,

Roger Penrose “for the discovery that black hole formation is a
robust prediction of the general theory of relativity”

Reinhard Genzel and Andrea Ghez "for the discovery of a
supermassive compact object at the centre of our galaxy".
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Astronomy Picture of the Day

https://apod.nasa.gov/apod/astropix.ntml
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Astronomy Picture of the Day

https://science.nasa.gov/apod/archive/
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Northern Aurora

Amalthea Adrastea Rings
. .
Diffraction Spike
from Io

Aurora’s Diffraction

Southern Aurora
Aurora’s Diffraction

Jupiter from the Webb Space Telescope

This new view of Jupiter is illuminating. High-resolution infrared images of Jupiter from the new James Webb Space Telescope (Webb) reveal, for example, previously
unknown differences between high-floating bright clouds -- including the Great Red Spot -- and low-lying dark clouds. Also clearly visible in the featured Webb image are
Jupiter's dust ring, bright auroras at the poles, and Jupiter's moons Amalthea and Adrastea. Large volcanic moon lo's magnetic funneling of charged particles onto Jupiter is
also visible in the southern aurora. Some objects are so bright that light noticeably diffracts around Webb's optics creating streaks. Webb, which orbits the Sun near the
Earth, has a mirror over six meters across making it the largest astronomical telescope ever launched -- with over six times more light-collecting area than Hubble.

https://apod.nasa.gov/apod/ap220830.html 21



Saturn in Infrared from Cassini

Many details of Saturn appear clearly in
iInfrared light. Bands of clouds show great
structure, including long stretching storms.
Also quite striking in infrared is the unusual
hexagonal cloud pattern surrounding Saturn's
North Pole. Each side of the dark hexagon
spans roughly the width of our Earth. The
hexagon's existence was not predicted, and its
origin and likely stability remains a topic of
research. Saturn's famous rings circle the
planet and cast shadows below the equator.
The featured image was taken by the robotic
Cassini spacecraft in 2014 in several infrared
colors. In 2017 September, the Cassini mission
was brought to a dramatic conclusion when
the spacecraft was directed to dive into ringed
giant.

https://apod.nasa.gov/apod/ap220724.html
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James Webb Space Telescope

ITALX - JIYVIFHERR 2021F128B258%15 LTI
James Webb(Z1960FKDNASARE. F/RAFTEZHEL -
Webb Telescope _
Quick Facts
veLease. 22-00 PRIMARY MIRROR SIZE: 21.3 feet
- 6.5 met

NASA’s Webb Telescope Reaches f |w]in|P|+ i NoN >
Major Milestone as Mirror Unfolds MIRROR SHAPE: The mirror is comprised

of 18 gold-plated hexagonal deployable
segments

SUNSHIELD: Webb’s five-layer deployable
sunshield is the size of a tennis court

INSTRUMENTS: Webb has four science
instruments: Near-Infrared Camera
(NIRCam), Near-Infrared Spectrograph
(NIRSpec), Mid-Infrared Instrument (MIRI),
and Near-Infrared Imager and Slitless
Spectrograph (NIRISS) with the Fine
Guidance Sensor (FGS)

WAVELENGTHS: Visible, Near Infrared,
Mid Infrared (0.6-28.5 micrometers)

TRAVEL DISTANCE: 1 million miles
(1.5 million kilometers) from Earth

LOCATION IN SPACE: Orbiting the Sun

https://www.jwst.nasa.gov around the second Lagrange point (L2)




James Webb Space Telescope

IIALRX DTV I FHEER 2021FE12H258%T5 LTI

THE
JAMES WEBB SPACE TELESCOPE

on click, 1°27”

#UnfoldTheUniverse

NASA's Jam;s Webb Space Telescope — Official Mission Trailer
472,631 [EIH58E - 2021/12/21 b 285 GlEFE o #8 =+ &% .. https://www.youtube.com/watch?v=69uT90tEJdE




James Webb Space Telescope

First Image

Stephan’s Quintet, a visual grouping of five
galaxies, is best known for being prominently
featured in the holiday classic film, “It's a
Wonderful Life.” Today, NASA’s James Webb
Space Telescope reveals Stephan’s Quintet in a
new light. This enormous mosaic is Webb’s
largest image to date, covering about one-fifth
of the Moon’s diameter. It contains over 150
million pixels and is constructed from almost
1,000 separate image files. The information
from Webb provides new insights into how
galactic interactions may have driven galaxy
evolution in the early universe.

https://www.nasa.gov/webbfirstimages

2022/7/12
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James Webb Space Telescope
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First Image

NASA’s James Webb Space Telescope has
produced the deepest and sharpest infrared
image of the distant universe to date. Known
as Webb’s First Deep Field, this image of
galaxy cluster SMACS 0723 is overflowing with
detail.

Thousands of galaxies - including the faintest
objects ever observed in the infrared — have
appeared in Webb’s view for the first time. This
slice of the vast universe covers a patch of sky
approximately the size of a grain of sand held
at arm’s length by someone on the ground.

https://www.nasa.gov/webbfirstimages

2022/7/12
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James Webb Space Telescope

TALRX IV I FHERE First Image 2022/7/12

This landscape of “mountains” and “valleys” speckled with glittering stars is actually the edge of a nearby, young, star-forming region called NGC 3324 in
the Carina Nebula (7 —7F+£2%, Dw>ZDE) . Captured in infrared light by NASA’s new James Webb Space Telescope, this image reveals for the first
time previously invisible areas of star birth.

https://www.nasa.gov/webbfirstimages
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750 7Y ROXY LA0EERICEHRE

When galaxies collide

Collision Scenario for Milky Way
Triangulum - - and Andromeda Galaxy Encounter

(M33)
.

"8+ Andromeda
N )
N ¥ z

~-Collision in
4 billion years

NASA's Hubble Shows Milky Way is Destined for Head-On Collision N s — __ N R s
053112 T R . WA DR E, 23085HFEICH D77 KOXY T
T N BEWODEATHDEDDHD :@“ I\ 7ILFH tﬁ“"‘ffﬂ@?é
NASA astronomers announced Thursday they can now predict with certainty the next major cosmic
event to affect our galaxy, sun, and solar system: the titanic collision of our Milky Way galaxy with the %EH 7Ld~§ﬁ/ﬁu 713\ ’O 40 1& @?E]j: 0)1;%_? jzc— Y, = 9 I/ _ ‘/ = \/
i i IL;\ - =

neighboring Andromeda galaxy.

The Milky Way is destined to get a major makeover during the encounter, which is predicted to LJ TC %:5%75\, _[A\\Falﬁ é ;h/ EE LJ TC_
happen four billion years from now. It is likely the sun will be flung into a new region of our galaxy, but
our Earth and solar system are in no danger of being destroyed.

http://www.nasa.gov/mission_pages/hubble/science/milky-way-collide.html



http://www.nasa.gov/mission_pages/hubble/science/milky-way-collide.html

7V RAOXY E40EFRICEHE 2012/6/

When galaxies collide

.-

Milky Way Versus Andromeda As Seen from Earth (3:53)
https://www.youtube.com/watch?v=gnYCpQyRp-4
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When galaxies collide
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lllustration Sequence of the Milky Way
and Andromeda Galaxy Colliding

NASA, ESA, Z. Levay and R. van der Marel (STScl), T. Hallas, and A. Mellinger » STScl-PRC12-20b
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7oL N¥AMARXR(2c) REDFETIX, AXHTHHATES

Planet Epicycle  Planet makes

G€OC€H[I'1C Universe small circles

It is logical to make assumptions from what your senses % during its orbit
/
/

tell you. From the Earth it looks as if the heavens are circling
over our heads. There is no reason to assume the Earth is
moving at all. Ancient philosophers, naturally, believed that /
their Earth was stable and the centre of the great cosmos. |
The planets were arranged in a series of layers, with the \
starry heavens — or the fixed stars as they were called -

forming a large crystalline casing. Orbit

THE EARTH AT THE CENTRE
The geocentric or Earth-centred

LIniyersels olfen MEnTew L5 PROBLEMS WITH THE GEOCENTRIC UNIVERSE
the Ptolemaic Universe by later . ; .
e . The main problem with the model of an Earth-centred Universe was
scholars to indicate that this was 1 : e :
: e ; that it did not help to explain the apparently irrational behaviour of
how classical scientists, like the . ) ;
reat Ptolemv. believed the some of the planets, which sometimes appear to stand still or move
&re Y backwards against the background of the stars (p. 19). Early
Universe was structured. He o e ue :
civilizations assumed that these odd movements were signals from
saw the Earth as the centre of : : .
) : the gods, but the Greek philosophers spent centuries trying to
the Universe with the Moon, : )
develop rational explanations for what they saw. The most popular
the known planets, and the Sun : . . .
was the notion of epicycles. The planets moved in small circles

moving around it. Aristarchus : . . :
(c. 310-230 BC) had already (epicycles) on their orbits as they circled the Earth.

suggested that the Earth travels
around the Sun, but his theory
was rejected because it did not
fit in with the mathematical and
philosophical beliefs of the time.

Equinoctial colure

passes through the Arctic circle

poles and the

equinoxes Solstitial colure passes through
the poles and the solstices

Engraving (1490)
of the Ptolemaic Universe
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