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t=23.0s
y = 8.60 m
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a = —9.8 m/s2
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%%&LT B ETOHBEOEI XL 52,
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Advanced | R OIEFER
R—NZ2®RITARLZ t =0, F—NVZ2®ITHHMEZ (z,y) = (0,0) & TN,
o ¥ (x M) &, FHGEEHE), WKEZR vy, & THUL, t DROME

x(t) 13,
x(t) = voxt (2.20)
o BRIEAM (y M) &, FIMEEHE) WEEZ vy, & TUL, t BED
BZE y(t) &,
1 o
y(t) = voyt — §gt (2.27)

EB. TD2RDADG, tZHETSE,

y(0) =398 B Y, o

voe > 202 (2.28)
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2. TF ) 2.2 L\WAL\SHEFH-L\S L5787 PEE P41

£l | WRKRECOBNORES i

B m [kg) OWEITIE, EHNEE g =9.8m/s* 2¥1d725 E;??N] (=a—F
(. BHOKEI WX, RDEH kb, ).
T (kg ] (F
W = mg (2.29) 075 AE) b9,
) ] lkg £ = 9.8N
/) [N] = B [ke] x TSTHIEHE [m)/s?] .
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2. 1F ) 2.3 EFFDZEE ANZEMASEIEENELS

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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1281 BMEDOZER  (law of inertia)
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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?

2ZRE p50
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2. AF ) 2.3 &EF

ARl

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

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

® 255 {Ef
2

L

ZAEFDEE] DiZLd —o0WRBITH L TWT, BHWA)

<ilEY 5.

ZRE pb2
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2. h¥F ) 2.3 EEIDZER!
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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 %%
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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.
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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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Nobel Prizes & laureates About Stories Educational Events & museums

NOBEL PRIZE ANNOUNCEMENTS
6—13 OCTOBER 2025

6H (B) Physiology or Medicine 9H (K) Literature
78 (:X) Physics 10H (&) Peace
8H (7k) Chemistry 13H (HA) Economic science

https://www.nobelprize.org
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Nobel Laureates in Physics
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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 ‘ ’
£ /w\ v
) (= &’ @

Xt
: . \’
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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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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
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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
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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
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Prize motivation: "for the discovery of the interplay of disorder and fluctuations in physical systems from atomic to
planetary scales."
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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

71


http://www.nobelprize.org/

J—=NIVBPEZEE 20204

Nobel Laureates in Physics 2020

19450 KDEEEHFHH
R O N Z A
REEE (X ? LK HBDEM BEWEL

BGAR - ERR A - B R« AIR—Y BF - BRI X{t - T2

BPBR HNPER 77/0Y-— E@RZ FH 4£H%-BR RE HRRE 4S8R BRL - &L

s B - BRI iE—E iE

ISy Y= TEEBI/— N IVEEE
BERRARO—XDMNANT-ZEFE., T35k % TR1E ) [CERIBI B RFEORE A
BEBHFH KRIFXRZFHER (BEXMER. FEPEZR. XXEE)

J—=RIE TovouikR—I)l EERE FH 2020410813H
ZE XX CIB & enh

qlist

https://webronza.asahi.com/science/articles/2020101000005.html

BERFH KRIFXRZFHER (ENUEER. FEYEZR. XXFEE)

J—=RIE TZvIhk—I)l EERE FH 20204108138
e s CIB & enh

list|

NOBI

142 XA MEINASARH O}

2020 D/ —RN)IVPBZFEEF. T2V IR—ILOARFEEZT—YELT, BAYIR
JA—RRKOAYv— - RyO—X (89) . MYV IR TSV IMRRDZA > /\ILE -
gyl (68) . KAV Z7AINZ7RKAYVYEILARDZ >V RL7 - X (65) D3K
IcESnNdERRIN, BEEBRIZ. RvO—XE 75 v I R—ILEBEIN—EXT HEE
MR ITZKERBBBEERZCEDRRICH LTy « TV IIETXIE TRDJIIEM
DOFRMCBREERIV/IN NREZHRR U EIITLT) &B>TWS,

72



[ #z=oczn @ oy FAEHTM piciTaL

A 15897 KD ENF A A

WELF? K< HBZEM

A Bia - Er =% - =R & - AIR—Y BZ - RIB

RSHE ReER o /O0Y—  ERES

XL TV XK

HWIRERIE  ARR  BAE - E

sEVwabE | QO BE

Journalism

wE - KE N RANE BR

RE-E - EE

S

PpOp—
729 IiR—ILiTEEDHT/ —RNIVYPBZE
BRRARVO—XDAANTEBE. 138 % TR [CERR S B e RED K E
BEBEFHFHE KRIEREZEHFR (BEXHEFR. FEHYEZ. RXEE)

J=NIVE TSIy U=l ERERZE FH

(oo e oecn [ 9o ICINEEE

2020410813H

\\l ' I\:

NOBI |

« 5 Z MENASARH O}

20205/ —NIIVYBZEIE, TV I R—ILDMAREEZT—T LT, BAYVI R
7A—RROOYY— - RyO—X (89) . MYV I RT SV IRARFADZA > INIL K -
gyl (68)  KAVYTAINZTFTROVYEILAROTZVYRNLT - X (55) D3K
ICESNhZERERI N, BEEBRIF. RyO—XE 75 v I R—ILERHI—RIEX EIE
BCRTZKERARBRIBREERLRZCEDERRICHLT, . 7oV zILET X TROJIEEH
OFRDMNCBREER DAV NREZHBULIEICRULT) &B>TWS,

MIBFEEIF. TZDETE. FH - RNUFIFEYEVEIBIEERBICRIENTE
foo EFIRFEATL o/clcdd, FlE HOZLDAERL&SIC) SFRERFEUNDOHEH
ZREL TWe, BARICIEIERFREHCHAFLTWT, ZEICHZOHRBZRKKROFNHAIC
LTWee 3, BRPMZA VY —XY NTRTWT, £9. 2BNFHLEEH > TE
=, ISICHBBERMARETHZIRVYAO—INMTELLEDMD, BEADEL S ZEE
B0, 22T, RyO—XDEBZFMTBNAULEBNS, T v I IR—ILIARDEE Z ik

https://webronza.asahi.com/science/articles/2020101000005.html

172y omR—=)U = -

DiR> THTz\N,

T3V IR—IEZI 15910 VI3BEERIEZRLTWE:

BEOARZREMARED & &KW
ICIEPREFOR (REFE) N T 7
IR=ILICRBEEZSNTWS, TTVD
M=), EANRBIETC. KTERD
RIFHERWERDZ & THh 2, FEELR
IZidF, ARXYKN R4y - FLAO—
7 (EHT) OF —Lht, MB7IRA DD
Hd TRV OBREICHINLEZ EER
KU, BEEBO T

HARDIAEF —LH2019F4BICHEKL @\
feo M87IRAID 75w U iR—)LDE[#R, EW
NDEAMNT Ty 7 R—IL=OEHT
collaboration

BWENEDSZEWEHDIF, 71

VYA DO—RBNMERTH D, COERIE. BEHOEMSEE TEEODNH) T
U. A6 ZEEEMENEEDTIERLS, MULDBALD T2 & ziERmT %, BRI
BEURESHZH BN TFA 22594 VARR B NZZEICHRDIDIE. 7
ZyvUiR—I - ERFH - ENEOFEEE W RKRTHD, UL, 71251 VE
BN D3IDDONTNICHHYEBRIGZRLU I & IEFEB L,

—RENEEROIRRENCERICY 2T 7ILYVILIND T AV Y254 VAR Z R
EBEROFRD. TOHRICFERRELB>TURSHFYREROR (KEFHRER & EEF
BER) DEFENTWe, PAYYa 51V RBZOERICELH ZORBERELENIR
EDHEICT/ONICDBDTHofefcdh, TRERICIIHDE/RWE EBIRULICLSTH S,
TIVIR=—ILEVWSEENEENDIE, PA Y2251V DRETH S,

HdmmETEEbEEBMLIARYO—X

TAYY 254 VL EREEROT
KTH-oEHEMUE3BEZREITL &0
SEWNIAH>Tz&E UL S, HBEER
DODMFERS, BEAF RyO—X, Ry
A—X, RYO—X; &%, INIFAR
BHETOT BTRIED. HDEHRAL,

— AT HEER L. FREENRET DY
BTH-oT. GOEIDDEREIEMTEEN
B TH D, 1950F K D#&D D & TIHHF
RENSDEIT SN TV, 60FERICH >
T, EATBEO IV T—H—& WS KEDE
ENRESN., —ATEELTWBIRKET
DT ZvIR—ILE@ENRER I, HERI—
KUCTERL 2 &%, 2D TRy YR, £FS| LIZOARYO—XTH %,

FAYVIRATA—RKEDR - Ry O—XHIF G)\
=1995%10H6H. A v I RXT7A4—KK®D
ME=. ERERY

T2V IR—IORICIEZ. BERFEINFEL TWS, BER (ERKOHEHMR) MY
WBRREZRSHIARIXOBRICELZDRTBETH S, REHRICEERKRIEFELE
WHS T, L OMEEIR. REFBEZECKICRUICREZDONTMEICH S EEZTW
feo ETBH RYO—XF "TENBREORATREBERERORENBEF SNV, &
ZRZEONMEZ RS TICHFENICIRY %, 1965FICHKR L "RERTEE, TH .

https://webronza.asahi.com/science/articles/2020101000005.html

https://webronza.asahi.com/science/articles/20201

05.htm

—NIVEFERER 20205

Nobel Laureates in Physics 2020

72y UiRk=)l) TRED/—N)VYBFE - EEFH | RE - HAHELOSRHY 1 b

2020/10/13 14:06

HROXE GRYIOENT
DWeREN

RyO—XF. ENFEITZENSHM
ICIEM>TWVWISETHHDOREEEZ
foco ENNHZ2EBRERSBDE. KHITER
RETEETETIC. HIEHEETUNE
SR 2BIEB3, ELTZEDOARICH S . _
RFFCRCETE 2527, BEAE s
BT %, RYA—XDOAW: RO
Hi EWST7ATT7IE. ZORAEET S
BRHN TEROMTE (ANXV KRS
V) 1 EMENZESICRD, TovoR—)LiEEgERIERAE L TEBEINDLSIC
Bolco 2OESICLT, RyO—XIE, T7Z7vIR—ILIES<BRBREE L TEIMD
ZEERULIEDTH D, LT BMERICIER—F VI EHIC, BRFEZEZDE5IE.
FEORICODRERNFEI DI EZERIC U .

- - (4 T

J =RV EORREED S ®

RYO—XDZEBRERB > EOIIFEATEDOERETHDIN. ZolicsRyO—D
AN D EBIFZRH D, TSRWDILLEITT, EREOERZED THEZIRS HIC
BEERLTESNS "RyO—X - Y1477 7L  ARTKEZEB+REEPHBET
ICHDETHBERECLTRS Za—vY - RyO—FHK, . @ETZT Ty 7HR—
IHSIRIILF—ZWMOET RyO—XB2) . BOZRNEDOVWTWEWEDDEERE
BEUT, WL—TEFENERICSISHhI N TAEYRY NT—7, . 2L THNEE R
CETREMATDAMENEED "WV RY—Eif REHLH S,

Ty o+ —0FEmICED ANSNIcARRIREILE

BEFESN T TV IR—ILOARAICER TWEWERRBEEIMRIES T KBERL, %
T RyvO—XRiFahz " TEORER) F8IESn%) ¢RREL. "FEBREIKRS &
At fc, BOBREZREITZIBEEENEINCVWS, EVWSI—ETFHEALBATH
%o ZORFHERILTZNESMIE. BEOHET—IDIDER>TWS,

SEIRARARERIIAEP, #DIRURETH
SNPERTY Vv —EDEFZSHFEAD
HFHEZWEE5, RVA—XDERLLR
AIREI R D = AP ERICH < BEERIET v
Yy —DERICD ANSNh, #EicTy
Yy —DOREANS Ry O—XIE, FERAN
CFEZFIEITZ2RVO—X - Y1) %EE

E DY

FAIF20FIF ERIIC, KERY VIILRZT
MNIZKZTRART & ULTHEEITZ U
B Ry O—XFEEMARD. BEXE
ELTHREEIN. BOMRZEICHFEL TV
foo INSHBFHEBEL TERNEREBETHER > TWe, BOTLEYT—Y3viE RU
TRV AV EEDY. OHP (A—N\—~Ay ROV 15— FEZOBERI—MEERET
SZEBTC20EFFETIEESEROERLE>T2) ZREIZRIAMINIE>Te BT7—DRY
T, < TADIEDEAINTWBOHPZE S e DEEIE. BEFOEBERETHRUE
DT, BESLKSED/ —N)EEETHEIRLES, 1VF—Fy ke 2 LSRR
DT, BEUM,

RAIHEO—D (RYO-ZXOZAK @

2/5R=Y

https://webronza.asahi.com/science/articles/2020101000005.html

729 UiR—)by TEREDI/ —NIVYBZE - EEFH | HE - HAFELOSH T ~

2020/10/13 14:06

RIBHAIRZBWIT SV IR—ILDBES UTHATOHZDH

B 2 = *®=E

X2 b FEEHN

AXY MRBEICIE, FIRARNZESR - ABELLBDEABRIETWLLERT,

0/500

Powered by Z—%—O—AJLAIOX Y ~

I v VLI 713515897 KDEENFTHIE,

BIvVIINY I ZEHRT D

RETRIABEEOARTYT, b5SmAXRLEN?

7L IR ZEWET~EEHEBMEED VN T—F@HER) ZHIC

TTEEE) DBV S TP AT 76 MR W~2 KA E fo 2 WEH

T - 22 DHARPMEEES N R WNVE D EFR

BERCE

1

Bz BVRTOTS v IR—ILAGERZ 2
EMA 20194F04H16H

HREOHNBENHE. BESKAGRANDH
SBEEEY 2019405H31H

AFA—TY - R—F VI ——LBEE—RDEA
EEE 2018%03H26H

ENRREDBE ST
AREE  2017410818H

ENFEOERBATTHEOHLVWELSHVE

KEEF 2016402812H

EREHRE (Lavw-0ass)  ARIEASHE (ERHEER. FEYES. F0es)
ARTEAPBRULHMIE, BOPHRFESHES. 1966FHRE TN, PRAATAS
BRELRRET, TRMESTE—BANEERERAXEE, EBIC 175y ok—I - BEF
B EOK OCCHER) | TRRMESSREC THER TBEKKERR) (Gt
R . TEEO THY) KEXZYER; @GR B,

https://webronza.asahi.com/science/artigg¢g2@23101000005.html '7 3



FSAEIFTE piciTAL

Nobel 25 1 o T wmm J=ANIVYERESEE 202

REEEIE?  £<HBEM sELVEDE O S . .
Nobel Laureates in Physics 2020

3 Bia - E &% - EA #HE - AR—Y S~y Xt s TUY X Journalism

MZHE MNPER T7/0Y— ERERE FH 4o ER RX KRR 48R BRAR-#t HE-XF N BAEE BR

v Wil 7653 | W 7x0—9% s

- BEB8 :
RESH | ME - BRFHLOSHY A 95y skl cEEok /-~ YEPE LR wn - mrsmmo=HY(

RIE S TE-5 S
Rl f@)llﬁﬂfﬂa)qjlﬁ\@{ﬁﬁti\ %@'ﬂt@g 0175} ) ,t,;o;,.,,., ' 1 aOXYV Bk FRER
r— = - DEFHNS BTN, FEALBIELD L 015l 200
77V IR—IlLiTEEDTc/ —NIVYIRFEE Sichote. AHBABRVNZEDBHICAR o f %
ERRNRYA—XDWHANTERE., T8k & TRE ) ICHIRS TR FEDORE A BEOAFEOEENHZLEZSND o | %* o R . R AT - BB L b g S T S £
2 : RIRRFIC (. it Eo i) =4Oy AN fal sl o
BEEE ARTEAZHE (VSR THUSESE, KXE®) TERS. BANRTT Y IR—IBTFE E oty FER 0/500
LTWa, RSNl 3 oo | }
J—=R)E TSy oR—)L ERRS 5 202041081301 - * ) Powered by 1—%—0—AJLAIIX> b
EHRTRERICEDTHEZS5TTY " / -
(wyr— B @ 359031 [ vx7 [ Blo J@notecz< [ @ 25>+ MG & ENR 7 R—ILR b &M :
— e . TR s2(s02) 290 VLI 715515897 K DL EN I E,
005 0025 0 002 -005 -0075
X OSBRI D RSB A T o o = & FHICEEDHIFZEDENH D, RAD RA-offset (arcsec)
I 32 N TE w R . R R N = " s o =
" : “ MIEEDIRANRB D, LT, FEAET SZ\(ﬁSOZ)t%ﬁﬁbhf:ezii'@ﬁ@%ﬁﬂ?"fﬁ @ g '\"‘/)lzl\‘y7’éﬁﬁs;b3'%
MEEF%E L TW5, ERICHEYT ZHWINK
AU ZE LR YY TILEFRIE, FAeBDOWBIRE (KOJIEHE) O, NTORFADOFDICFBREET F v 7 H@JWMK-HEEMWE%MWE
X . {*"Ca%% ENRBELSNnfc=/—NJLEHIC
KEBERTZVIR—IDNHDEEEZILHIERXENDANTH S, R=INH2BEEZISNTVS, BFFE, 7 BTSSR S, 7’//1}[,b(7)2000
SN — sz 48 (g (= o _ fﬁ@?ﬁz%&bulbt#)(b
7V IR DEEREICHRNUICEHTT i RETRZABRELARTT. 65HAELLN?

OY 7 & RICRDIERA RO DIRE
ZEBELTWSZ5THB, 7TV IR—
IWNTAF IV I ICEERIBENRSND I EZHRFLICL,

A 7L 08#%S ZBRVET~EEHEBEEEED XU Tr—F8HES, FHIC
MFEEE ] NBWHSETATT7HHBW~2AKRENT e WIEH
7T - 2E ) NHARRMESERES) IV R WNR S ETR

BAREET SV IR—ILORDIERELBASNTVEN, FEHOPHBICHZINDIN
T BFUOHSERT TV IIR—ILDTEET B5DH D, —AT. NSWIT Ty IR—

IHEHEERDEL THREL TW ET 35052, iEiE. EDOETELHNT S v 7 k— B
EEBITH Tu T4 &g h 51 CERERAT— N s
EHICRAFERD Y FYAEEFFNTW 2 &lciHR B, TR 2019404516

FAYINLE - FYYzLE=/—~NIVEE @ FYRLT - #RE=/—RILBEBOARY @ TSV IR=IARICKREBRHERIBIDDONENKTH S, 2015F98ICIE. BEKDE
PRI AT =I5 TYTs HEERF— LD, TSI R—IL OB &L 2B AR EN S CEEEAL . %8Ik
ABEENDI50EE BEN2 TSy I h— L OERORBERE L CGEEEEH TS,

E42BON3ENE. BESZKAGRANDHAE
=Y 2019405831H

FPADHLEIELZNSRT. WIEDABILH B, 7Y ILRWERAYDIIL—TiE

FUILHBERRAXAESO)ZRANT. ZULTHTREVNWEFZ XY DT I —TENTAICH

v oEEEEAVT, TTIR30EEL . ROJIETDHOERHENICER L TWS,

EE5H, FEXLFEVWSEMEEA UL, Ihid, NS L - —HZzERFEORETIC

M5, AINRBREEDL > TRRDESEEAL. ZNEELSIK ZETEVWKED T —

YEELET DITTH Do KLIERENZ LD, /—RNIETHEESNZDIE. RENEXSLBEOHETH
3. EXICBRUWAAENTIMENZ E TICRI0E, 20EEBENIN S, SEDRY
O—ZXDEBESSERORRTH B, /—NIEEEDZ ERFRZHROBHNTIERL
L. BRID/ — N EZEERT—E—BIT205ENUAERLERS, LML, RiTHE
ERDIRULEBNS, BEINBT AT 7 TEDZREHRE. ENRFEENBEL TV UE o
Bl > TWB DM ERTIBIEIC IR > TWBIET 1,

sm <n~ 1 |H

EEEDN 257 «—7> - h—%2/——LBEE—ROEA

BEHROBAE. INDOSHEHMULWEREZRLEHLE5LTVWRS S, EENED>T "
ER&E 2018%03H26H

W2 BRDENREBAKEKAGRA (1<5) 6. KRE DHRBRAGH ZEZTEFERFL
HICHE U fchS. FZRBASHEIOFDEETRKROBAERENELICIET D HEHFUH

T U7 20224 ICERIT 2 RIBEREI TORME I SHIF W12 = 720\, ST =0 RsoshimE -k

BEEE 2017410818H

EEETE =10 EERATTHOHL VBNV

CDESICLULTEONEEDHEIRRERICHEBANGDEDE >, BIZIET VY T ILEN :
' KEET  2016402H12H

S2&& [T (FX5IES02&4[IFR) £iF. 16FDEAHETHEAEEZ L TWS (RS
BB) » COEREP. BEHOERICERBENRNFEL TWSH I EZRLTWT, ZDGM
ZEFN, BERXZESICE > THAINTWRD)IRTDOHL (WTEARY —, Sgr
A¥) T2&EWS 2 e B,

EBEFHR (LAt - 085%)  ARTEAZHE (ENHEER. FEYES. XXED)
KRTEAPBRYZBLR. BOEHRAEENRE, 1966EHREEN, PHARZAS
BRELRIEET. TEMESTR—AENERRE TR, BB (75 2h—I - BEF

H-EAR OEHEE) . TRAYESISEC TER TREKREEEG G
) . THEOD TRt CBEZ29ER) Gt BE,

https://webronza.asahi.com/science/articles/2020101000005.html?page=2

https://webronza.asahi.com/science/articles/2020101000005.htnr RRERORE

rMrswAtsE—elIl.. 2= LA /A LTRSS a0 10 O



AEHDODZZVYXR—/\—FCAIEH

(3-1) EARTL—FZBAL. ERNTENATWLWSEMIE
IBARAHDITTEZLL
(3-2) (AH®D@EBENDS)
“a—bMYOEEFIODOE 2;EFAT, AZEOEITNIEINE
BE)) o7, %158 (BMHEDz
ZZBDANIC, FOREHEZESEHRBLEIMN?
(3-3) (RE@BZEOTZ VT —K)
Vrw NI—XY—, HEEIIRFIFIICESR? B S
ZDIERIE?

(3-4) BER

HEZE4HERET
BIN? FNEDHERAINT
ENtO (ThbbER

H)) ZBIRI S, IChoE 1 RAIIEFTRE L

[CFEDIR?

saE CEXD EIFTMU WEERE - B2 - EREELE. AhrHNE)

75



NAI IUNAL
CEOCRAPHIC
CHANNEL

SCIENCE OF

FNRZE I DIERA
FOCT

ScienceOfStupid1.mov  (1:20)
sled.mov (2:30)



