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GRANITY

Gravity (201 3)

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

(start on click, 1:106)


http://www.youtube.com/watch?v=xgGPTa7-vlE
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http://www.agm-hovercraft.com/hovercraft?2+index.htm
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04y FEEFZEASES 1920451 H 23 H, =2 —3—7 - ¥ £ A AKX, T4 — Fi#it: (Robert
H. Goddard, 1882-1945) OFZEIZx LT, #ATRO L ) ICHHI L7z, [EZOFHTIE, RAN
M4 DO nizHIZ, a4y v PEEIICHEDLZ EAFTE W, T¥V— FEL-61%, SKTEHE
- RIEROBRIT 6B L Thwink ) 72, |
L>L, WEITidbhbhix, o7y VIFEHTRITTEZAZ LEZTFICHA>TWAS. /EH - K
ER OB ZIET 5 & EBERAH] (= 2.5.23H) (24555, E#REEFNIC IS, TA 2%
FICHESHT UL, gy MBI TNOMEN EHBEONS. £ LT, —EHEZ b TIEMOE
HWizko->Tayr vy MIZOHEETRITE BT 5.
—a—3—=7 - ¥4 LXKE, AEPMOTHEICY2 3 HEl (740 11 52475 EiFsnrt
HH) ®1969 47 H 17 H, COHFEOR) 22O EX /R L2, T¥— FiHELDOIENTS 24

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.

HEIE pb3
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Did slippery sand help Egyptia
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5 FIG. 1 (color online). Wall painting from 1880 B.C. on the
tomb of Djehutihotep [1]. The figure standing at the front of the
= 41 sled is pouring water onto the sand.
33
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o Jm gf: 7 E j
: Z. -‘w TR SN I 5% Sliding Friction on Wet and Dry Sand
0 T :
0 5 10 15 20 lA. Fall,' B. Weber," M. Pakpour,™* N. Lenoir,” N. Shahidzadeh,' J. Fiscina,*® C. Wagner,' and D. Bonn'
. Van der Waals-Zeeman Institute, IoP, University of Amsterdam, Science Park 904, 1098XI] Amsterdam, Netherlands
Dlsplacement (mm) Institute ]fm' Advanced Studies in Basic Sciences, P.(). Box 45195-1159 Zanjan, Tran
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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.

(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.112.175502

http://physicsworld.com/cws/article/news/2014/may/06/did-slippery-sand-help-egyptians-build-the-pyramids

http://physicsworld.com/cws/article/news/2007/dec/03/wet-sand-flows-better-than-dry
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with 5% water. In the dry sand, a heap clearly builds up in front of
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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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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.
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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".
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