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o BRIEAM (y M) &, FIMEEHE) WEEZ vy, & TUL, t BED
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2.3 Za—b2>OEE)EE
=1 k> DEENEE ~N

o | 0] 1BMHEDIERI (law of inertia)
MR ZEEZR D (ZOXXOEBREZRE ) ET3) .
NZEMZZTIUE, PDFEFREGERZ1T ).

o 2160 EBENAEI (equation of motion)
VIR F 2 39 &, DEDOEE m (IR B L 72 HEEE a 534
C%.

o4 3EH] ERRIEA®DIER (law of action-reaction)
MBI F 2 RIF9 &, AUKRE S THRSDRIEH —F 3% D

.y

PIUED G IETI NS,
\ J
B 22 A TERTERDEHIICKRS., T2 F, BEaEZ m, NNEEZa &7 5,
F =ma (2.4)
\ /

[saac Newton
(1642-1727)

HE m OHALIT kg
MEFE a 13 [m/s?]
11 F (% [N]
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GRANITY

Gravity (2013)

http://www.youtube.com/watch?v=xgGPTa/-vIE

(start on click, 1:16)


http://www.youtube.com/watch?v=xgGPTa7-vlE
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http://www.agm-hovercraft.com/hovercraftZ2+index.htm
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""Zlfﬂll EEFIDEAl  (equation of motion)

—a1—bVOZFEER (56 2 558l) - EBHEL

MR ) F % R lE3 L, YAKRD B m (BB L 72 ik s
a PH L5

F = ma

2 OB LD > T/ & LTH, ZOEJITIEEDNRE 5.

E F,; = ma
()

CAIST AN a)
B2 58N H L, EEAIFVSRN?
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HEE) L TWa, RAABEERL T, RMICIEMEE [T 6070w it
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ARl

£3x0: A -=READZEEI  (law of action-reaction)

WAKIZ T F %2 RlEd L, REKS S THREDORAER
D, TOWKRDNPL KITEING.

® 255 {Ef
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55 3K8 A - R{ER DIER!

OS54 8 {6 - RIEAEZX3E07 v MIRHEFFHEREN?

a4y MEAFEIIZEASHED 192041 H 23 H, —=a—3—7 - ¥4 A XX, T%— FiEi+: (Robert
. Goddard, 1882-1945) OFFEIZxf LT, fEATRO L ) ICHH L7z, [EZOFH T, &RAHN
M HOELVnDHIZ, Oy MIFHCEDL I EHETELRW, IT¥— N6, BKTHE I 1E
I - ’AEH ORI HBEE L TWwiwnk ) 72, |

L>»L, WETidbhtbhii, of vy MIFEHTRITTEAZ LZTHICH>TWAS, /EH - K
EHOER Z3ET 5 & ER)EAEFH (= 2.5.23H) (274505, E#ERFAIC T, TA %%
JICESUE, gy MISEICHETTNO#EN /R OoNS. £ LT, —EHELY D TTEMEDE
Mick-oTayy MIZFDOHETRITEHET 5.

—a—3A—=7 - ¥4 LXK, NEPMOTHHEICNES 3 HEN (74T 11 52475 EiF b

BH) 1969 4F 7 H 17T H, COHFHOMRY 2R OMIEX /KL 72, T¥— FiELDIENS 24
AR Tz,

A Correction

On Jan. 13, 1920, “Topics
of The Times,” an editorial-
page feature of The New
York Times, dismissed the
notion that a rocket could
function in a wvacuum and
commented on the ideas of
Robert H. Goddard, the
rocket pioneer, as follows:

“That Professor Goddard,
with his ‘chair’ in Clark Col-
lege and the countenancing
of the Smithsonian Institu-
tion, does not know the rela-
tion of action to reaction,
and of the need to have

something Dbetter than a
vacuum against which to re-
act—to say that would be
absurd. Of course he only
seems to lack the knowledge
ladled out daily in high
schools.”

Further investigation and
experimentation have con-
firmed the findings of Isaac
Newton in the 17th Century

and it is now definitely es-

tablished that a rocket can
function in a vacuum as well
as in an atmosphere. The
Times regrets the error.

ZRE p53
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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".
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Did slippery sand help Egyptians build the pyramids?
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FIG. 2 (color online). Force-displacement curves for wet and
dry Iranian sand. Inset: Picture of the setup. The picture on the left
was taken while sliding over dry normalized sand. The picture on
the right was taken while sliding over normalized sand wetted
with 5% water. In the dry sand, a heap clearly builds up in front of
the sled. The 11 x 7.5 cm sled is made out of PVC with rounded
edges (as the Egyptian sled) and a roughness of 35 ym with
sandpaper on its bottom; the results were qualitatively similar but
less reproducible with a smooth bottom.
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Wall painting from 1880 B.C. on the

tomb of Djehutihotep [1]. The figure standing at the front of the

sled is pouring water onto the sand.

PRL 112, 175502 (2014) PHYSICAL REVIEW LETTERS

week ending
2 MAY 2014

Sliding Friction on Wet and Dry Sand

A. Fall,! B. Weber," M. l’akpour,l'2 N. Lenoir,” N. Shahidzadeh,' J. Fiscina,*® C. Wagncr,4 and D. Bonn'
'Van der Waals-Zeeman Institute, IoP, University of Amsterdam, Science Park 904, 1098XII Amsterdam, Netherlands

Institute )fm‘ Advanced Studies in Basic Sciences, P.(). Box 45195-1159 Zanjan, Iran
"Muaterial Imaging, UR Navier, 77420 Champs-sur-Murne, France
4Experim.entu.l Physics, Suarland University, D-66123 Saarbriicken, Germany

Gravitation Group, TATA Institute of Fundamental Research, 1| Homi Bhabha Road, 400005 Mumbai, India

(Received 28 August 2013; revised manuscript received 13 November 2013; published 29 April 2014)

We show experimentally that the sliding friction on sand is greatly reduced by the addition of some—but
not too much—water. The formation of capillary water bridges increases the shear modulus of the sand,
which facilitates the sliding. Too much water, on the other hand, makes the capillary bridges coalesce,
resulting in a decrease of the modulus; in this case, we observe that the friction coefTicient increases again.
Our results, therefore, show that the friction coefficient is directly related to the shear modulus; this has
important repercussions for the transport of granular materials. In addition, the polydispersity of the sand is
shown to also have a large effect on the friction coefficient.

http://journals.aps.org/prl/abstract/10.1103/PhysRevlett.112.17550z

hysicsworld.com/cws/article/news/2014/may/06/did-slippery-sand-help-egyptians-build-the-pyramids
hysicsworld.com/cws/article/news/2007/dec/03/wet-sand-flows-better-than-dry
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5020 Roger Penrose, Reinhard Genzel et [ D5y IOR— IV —REIE B mDEHEA CC<BARBEERDCEDFER (Penrose) |
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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

53


https://www.nobelprize.org/prizes/physics/2025/press-release/
https://www.nobelprize.org/prizes/physics/2024/press-release/
https://www.nobelprize.org/prizes/physics/2023/press-release/
https://www.nobelprize.org/prizes/physics/2022/press-release/
https://www.nobelprize.org/prizes/physics/2021/press-release/
https://www.nobelprize.org/prizes/physics/2020/press-release/
https://www.nobelprize.org/all-2019-nobel-prizes/
http://nobelprize.org/nobel_prizes/physics/laureates/2018/
http://nobelprize.org/nobel_prizes/physics/laureates/2017/
http://nobelprize.org/nobel_prizes/physics/laureates/2016/
http://nobelprize.org/nobel_prizes/physics/laureates/2015/
http://nobelprize.org/nobel_prizes/physics/laureates/2014/

J—NIVYEREZTEE 20234F

Nobel Laureates in Physics 2023 http://www.nobelprize.org/

“MEFDOEBEFDENESZHARI BHDT7 NN AR ESEERERA EDHEIL”

The Nobel Prize in Physics 2023 was awarded jointly to
Pierre Agostini, Ferenc Krausz and Anne L'Huillier "for
experimental methods that generate attosecond

f‘\\\\ﬁ) . { > pulses of light for the study of electron dynamics in
’ 0 7/ \ matter"
) NS ‘ ’
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Pierre Agostini Ferenc Krausz Anne L'Huillier

Prize share:1/3 Prize share: 1/3 Prize share: 1/3
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# 1.3 KRS I 2RTEUEGE

AEX PEURE s

1024 1,000,000,000,000,000,000,000,000 | 2 v % yotta Y

102! 1,000,000,000,000,000,000,000 | ¥ v % zetta 7

1018 1,000,000,000,000,000,000 | =7+ exa E 100 &

1015 1,000,000,000,000,000 | <% peta P 1000 Jk

1012 1,000,000,000,000 T Trillion 1 Jk

107 1,000,000,000 G Billion 10 f&

10° 1,000,000 Million 100 5
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=sFb2o2n (%> 7I1LAXA > ~, entanglement)

John F. Clauser and Anton Zeilinger “for experiments with
entangled photons, establishing the violation of Bell

Their results have cleared the way for new technology based
upon quantum information.

Alain Aspect John F. Clauser Anton Zeilinger

Université Paris-Saclay and J.F. Clauser & Assoc., University of Vienna, Austria
Ecole Polytechnique, Palaiseau, France Walnut Creek, CA, USA

P2 e PAN (75) {bIXY « I L—XK
93y 979Y= (79) X 9597V 5IT149¢
PINY )7 A VA= (7T7) A—RABIP e 94—0K

The Nobel Prize in Physics 2022 was awarded to Alain Aspect,

inequalities and pioneering quantum information science”.
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This year’s Nobel Prize in Physics is awarded with one
half jointly to Syukuro Manabe, Klaus Hasselmann and
the other half to Giorgio Parisi. They have laid the
foundation of our knowledge of the Earth’s climate and
how humanity influences it, as well as revolutionized the
theory of disordered materials and random processes.

lll. Niklas ElImehed © |

Outreach Qutreacn o - Outreach
Syukuro Manabe Klaus Hasselmann Giorgio Parisi

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

SiHAER (90) KTV RARYK
P999R<I\ytIL?Y (90) WYY IRT 5V IHR%Fh
NEERO[RESDYBENBETIVE, ZEBDORBEHD, HWKERLOELSFEICHLT,

Prize motivation: "for the physical modelling of Earth's climate, quantifying variability and reliably predicting global
warming.”

a=IAx-NUY=Y (73) FA—7 - YEIVFKF
RFEDSRERAT—IICESSVBRICEITSFEF LIRS SORERERRLIEI EIEWLT,

Prize motivation: "for the discovery of the interplay of disorder and fluctuations in physical systems from atomic to
planetary scales."
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ANV « Yz (68) WMV IRTZ IR
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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".

Reqer Porrone Noinhard Gomend Arsirea Ghex

or Lpadichian o Odeossl or vl AV URORCETe ar o 2300t Accepa k! Odyowsr
AM & o robue Batasosion v ¢ Vslarpnass Csctr
T AT 'O o
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