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Rotational motion of a drum on a slope with inner granular material avalanche
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Abstract The motion of the center of a drum rolling down on a slope and the behavior
of the granular material avalanche in the drum were observed by performing
experiments. It was clarified that as the slope angle increased the temporal evolution
of the drum velocity changed from periodical to the monotonically increasing one. It
was also confirmed that the shape of the free surface of the granular material changed
from plane-like to S-like. A simple dynamic model containing the interactions
between the drum motion and the behavior of the avalanche is constructed and some

explanations on the experimental results are given by using this model.
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The Central Point in Paul Cézanne’s Composition
¢ Inferences from His Letters and Artworks

PO FE (SEITEE)
Tomoki Akimaru (Art Historian)

(2011010240 000201104080 00)

Keywords: Paul Cézanne, painting technique, composition, a central point, style analysis

Abstract: Numerous researchers have discussed Paul Cézanne’s painting techniques.
However, the analysis of one technique remains limited: the central point in Cézanne’s
composition. This paper stylistically analyzes this problem on the basis of his letters and
artworks: letters from Cézanne to Emile Bernard dated April 15 and July 25, 1904, and
paintings such as Mont Sainte-Victoire with Large Pine (c. 1887) and Still Life, Bowl and
Milk Jug (c. 1879).
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(Traitez la nature par le cylindre, la sphére, le cone, le tout mis en perspective, soit que
chaque coté d'un objet, d’'un plan, se dirige vers un point central.)

T, B U XIE, 190447 A 25 Aff= I —b - L= s ER T, B O ORHEEGIC
DNWTIRD L H I LT b [2],
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L TWET, FYOJEZKIT, 7kq:ﬁJ: BTz OO LT D> THRIF TITE E T,
(I1 devient concentrique a force de regarder et de travailler. Je veux dire que, dans une
orange, une pomme, une boule, une téte, il y a un point culminant; et ce point est
toujours — malgré le terrible effet: lumiére et ombre, sensations colorantes — le plus
rapproché de notre ceil; les bords des objets fuient vers un centre placé a notre horizon.)
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""" ¢, (— Ce sera mon tableau, disait-il parfois, ce que je laisserai... Mais le

centre? Je ne puis trouver le centre... Autour de quoi, dites, les grouper toutes? Ah!
Iarabesque de Poussin. Il 1a connaissait dans les coins, celui-la. Dans les Bacchanales de
Londres, dans la Flore du Louvre, ou commence, ou finit la ligne des corps et du
paysage... Ca ne fait qu'un. Il n’y a pas de centre. Moi, je voudrais comme un trou, un
regard du lumiére, un soleil invisible qui guette tous mes corps, les baigne, les caresse,

les intensifie... au milieu.)
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Cubism and Glass Architecture
: The Transformation of Mentality Induced by Modern Technology

KA E (EINEE)
Tomoki Akimaru (Art Historian)

(20110301800 0O 2011040 15000)

Keywords: Cubism, glass architecture, cantilever construction, glass curtain walls,
floating and overlapping images

Abstract: How has glass architecture transformed human mentality? Moreover, how has
the transformed mentality influenced Cubism? Several research works such as Walter
Gropius’s The Bauhaus Buildings in Dessau (1930) and The New Architecture and the
Bauhaus (1935), Sigfried Giedion’s Space, Time and Architecture (1941), Laszl6
Moholy-Nagy’s The New Vision (1928) and Vision in Motion (1946), Gyorgy Kepes’
Language of Vision (1944), and Colin Rowe’s The Mathematics of the Ideal Villa and Other
Essays (1976) have addressed the abovementioned questions. However, these works are yet
to be categorized and examined in depth. This paper presents a general interpretation of
these studies and comprehensively verifies their scope, and then submits some new
viewpoints. Glass architecture using cantilever construction and glass curtain walls
permits the hovering relations and transparent interpenetrations of glass planes. This
transformation of the concept of substance produced by glass architecture is connected to
floating and overlapping images in modern paintings such as Cubism. Finally, in order to
examine the correlation between glass architecture and Cubism, I analyze artworks such
as Walter Gropius’s Bauhaus Buildings in Dessau (1926) and Pablo Picasso’s LArlésienne
(1911-12).
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The relationship between forms of edges and electronic states in
nanographene ribbons

Yuhei Natsume, Shigeo Fujimoto and Ryutaro Tomita
Chiba University, Inage—ku, Chiba city, Japan, 263-8522
Abstract: The formation of zero—mode states originating from two—sublattice structure is
theoretically discussed in relation with characteristic forms of edges in nanographene ribbons,
from viewpoint of transfer matrix method. In fact, such the electronic property is essentially
dominated by the density of bearded bonds at the edge, which give the periodicity to ribbons.

Keywords: Bloch wave, Fermi level, zero—mode state, flat band, transfer matrix
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Sound of Chemistry

Shin Nakamura, Atsushi Okumoto, Hiroaki Ide
RIKEN, 2-1Hirosawa, Wako; 3-17-4Miyasaka, Setagaya

Abstract: Numerical data obtained by Molecular Dynamics simulation are transformed
into sound without any artificial treatments. The sounds turn out to be a kind of
music, as if there are compositors behind.

Keywords: Molecular Dynamics, Molecular Music
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Vertex Dynamics Model on Spherical Surface Part II

Takashi Yoshino', Naoko Kishimoto?, Atsushi Matsuoka®, Toshiyuki Kurihara?,
Naoto Ishida®, Katsunori Kimoto®!, and Shu Matsuura® .
1) Toyo Univ., 2) Kyoto Univ., 3) Niigata Univ., 4) TORGC/JAMSTEC, 5) Tokyo
Gakugei Univ.
Abstract: We extended 2D vertex dynamics model proposed by Nagai and Honda to
spherical surface using spherical geometry. In this abstract, we showed its correct
derivation and an example of the numerical simulation.

Keywords: Vertex Dynamics, Spherical surface, skeleton form, radiolarian.
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Cyanobacterial Morphogenesis from the View of Biomedia Arts
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Abstract: Biomedia art represents art using biomedia (from biomolecules, cells to
organisms) as media for art. Especially, recent advance in biomedical
sciences/technology has been incorporated into the contemporary art field
Cyanobacteria exhibit various spatio—temporal pattern formations at genetic,
cellular, population, and even geological levels, including circadian rhythms,
regular pattern formation with cell differentiation, and complicated colony pattern
formations, some of which can be explored in both art and science

Keywords: Biomedia art, cyanobacteria, colony pattern formation, cell

differentiation, iridescence
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Prototype design of paper craft for modern interpretation
Masahiko TANAKA (Hyogo Univ.)
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Possibility of Stereoscopic Display for Learning Use.

Takako Koike, Takuya Yoshii, Ayaka Yanagizawa, Yumi Nakamura, Shu Matsuura

Tokyo Gakugei University, 4-1-1 Nukui-kita, Koganei, Tokyo.

Keywords: Stereoscopic Display, Multimedia, Virtual Camera.

Abstract: Stereoscopic display provides easiness of depth perception in the 3D computer graphics.
Also, one can explore 3D modeling space relatively freely by driving a pair of virtual cameras.
Polls of university students and elementary school pupils suggested that stereoscopic display
makes the perception of 3D motion and construction considerably easier. Thus, the change of
motion or 3D configuration of objects is easier to be noticed. Such characteristics of stereoscopic
display will be beneficial for learning resource.
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I & XIS DRL 0B DS DOIER & SR
{5 OEEN D HEEPIICE CH D 2 &M
TX5, ZOFTNVERFEAEICEKERLT
H O, SRR L THEO R OELG
ZRERFE) O B 2 THR L 72 X B3 0 R0
FTEZOWTDOT o — b efTolz, &
Tos INFRR A~6 A DORY T T T DA v -
N—Z Y Eay TOR BB & KB L T 1 NFERBE 2 T 7 T O SR Mg 5
HHWw (K1), 75— h&EiTo7,

KFEMGOT U r— bk, ATy VOMAEGLREIZE S22 ) EEOEbiET
BB TN L VPARICEN TE L2 L, BREMNRFERLY ORVBBIZRHITE, HlzE
EOTDHZEICEDIRBEONEREH N &, HTHIIITESEL TV DR RBAEERICH
PEEZET L&D, ZTNHTOR MO N OEERE, MEEED N LT IO EN
REWBGT, MEREBORAY v RRBNDZ LR ENFNoT,

Flo, INFRTOIEETIE, BINERDPIBEL TEALIRM S KRG ITFTHZ EMNT
X7l VEa U TLIRIFERBIL TS, tMOR 20D NICL > THEI Ko icEhne
BRNZ LR ENEENOHERTE -, &b, YAEMEBE~OHEL LT, L0EAMIC,
MOMGEFR DA X
T varviEr0BET
boHrEIwnwEnws Z i,
[B] 2 N DAL R D> B it A
WMbHZEMTE, EE
(2 fidt > TREN K S0O

57 N /A v :
&9 J?/f\ 477 s X 2 a:Lennard-Jones "7 > > ¥ /L, b LI ART Vo v L+ FERT
DIEBENRDLND, Tx N, LI RF U w L THRA LRI F RN E R 22T 5 T,
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Relationships among river networks, leaf networks, dendritic
crystals, and Miura-ori patterns

kR (hRKF)
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AT B TARELZR 43

LT A AR EAHE 2TV D, a 22D X 5 7211 OKIEE) #Eizds VT j Ik
DREE 1 ARICERERT £ 0 RAT D (- ) KOKEOH, T; ;% jkOKE 1 ARICEHEN S
EVFHAT D iROKEEE LI2d, T ;130 (1) THXbhD,

Ty =ac’™ (1)

Stream of order &

——— Stream of order (k1)
720, a, clFENEN—ELTH, 2T, —
N; ;% jROFE Q)N OKEE O R RS —
=HREOWE) ETHE, N B (2) T N eseen
5Z 55,
2+a-P i 2+a-0
N; ;= S =
i,j o-pP 0 P-Q

izl P=(2+a+c—\/(2+a+c)2 —8c)/2,

Stream of order (k- 2)
Stream of order (k -3) ::""‘

P/ (2)

_ v
Q—(2+a+c+\/(2+a c) 80)/2(T0kunaga, B0 1 1 SR & sk

2003), (1), (2) 12, ZhE )i, R, MR, DLA 7t &, %< Ofqmic
H OARRL 22 3 IR IS G35 2 & NFEA S TW A (Turcotte et al, 1998), #atHIIZH C
7R TlEa, ¢ BEON, 1%, PHETEALND, LIZB>T, ZH0 OEIE—

(IR TH D,
R EFANC B CHEI R 570%

AT WIIRIRERRE T T 7 T Do 372 ) LRI DA 122 A T ORTEMRIN T T 7
HIVET IVRREIILTWVDEN, Z 5 OF|ZIE “area-filling” i L < 1% “volume-filling”



LR ENDHDONH 5 (Newman et al., 1997, Turcotte et al., 1998), fFilith# O AN

IREZ T3 ORISR OERICEH L X 9 & ORI K Sz (French, 2010),
772 L, ZOMFEIE (1), (2) ZE#EISHLZLOTIERY, (1), (2) X Thikx

RREROICACHUR 7 7 7 A NVERBTHZENTE S, Zida, cTHYT HEN

ZTNENEETHNE, N ITRY T 2BIBEL 2200 THD, &2, £OZ LIFH

GIREHT D Z N TE D, N DEEIETH L Z LICHBERERIZRTOR, (2) O

FOPThHD, HatfZ B CABEIZR 00 R OAFFE TIX Q OIED /IO AE & L CTHE

RENTER, IREMRIICE CAREIZR IR 258 Tld P O&ENI ST 2 Et s mE T

BHbd,

BeMbEnir o720 20kER

BRI Td AL, REWITHIL, #)IME, %MK, DLA, BHECRE T E Sl s
7T ANTHDL I EEROIET S E 2 AT, TTIEEL LS 29K (binary tree)
Lo TSN TWAZ EThd, £/, KELERLWENTND & Z A, WDIEAT
b, B DIMOETRMOTHFITILSEHA D B O FRITIEA L72v, I TIE, SR
AT DARORH I B2 284 & 725, DLA IZI3KITHALR WA, 205G O RFEIE
IO ZNEBTND, S UTHY TIE, V7P TEREOR FFY) OFNERTIIRKD
B o) BAEWL, ToxtEoll (Fv) ThbdH, I U THLBHE GBI Bhb
ZEIFEFBHEN TS (Mahadevan and Rica, 2005), HCHMRLENT= AT A8 BD
M CEODNDOILAREZAT DI &I, ZNbDELEKT 2 ) ORIZM G038 T 5 & 0
B D DTIEIRNTES D D,

TR
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Skeletal structure and morphogenesis of Mesozoic radiolarian Pantanellium

A. Matsuoka’, T. Yoshino?, T. Kurihara®, N. Ishida®, K. Kimoto®, N. Kishimoto?, and S. Matsuura®

1) Niigata Univ., 2) Toyo Univ., 3) IORGC/JAMSTEC, 4) Setsunan Univ., 5) Tokyo Gakugei Univ.
Keywords: morphogenesis, Pantanellium, radiolaria, skeleton, taxonomy, X-ray micro CT

[ZLC&HIC

HEHRIXT Y I (Si0,) OWEKEZ L ORAEY THDL. HERD 7V THRICHELL, BIfE
THREEAM E L CTREICh> TER L TWD. BAKBBROEKRERIZOWTIE, fE
FBRIZ LV ZOERRABINT 2 2 LR TE S, MR LEBEBROLEITE, EE TV REEIE
THZENRTERNWI LB H Y, (LAKERIZONTOFEEARICET HH5IT 720,

Pantanellium 1%, FARNY 7 ZfBEHICHBEL L, AdAATE AR LZK#ERO 1R T
H5. X#~A 7 v CT Hiff L HEEEIEIC LV Pantanellium DB O FEIRET VEER L, 7
MZRTEREOHRICE O TE . ZVE TITANEHRIZ A b D Lo & Z ORSIERIZOnN T o
et [2] [3] [4]=°, MBI DWW T OFM[5] 21T - Tx 7z, Ak, EERET LB LS
DOEERE FIHMEE (SEM) %% Y &1 Pantanellium J& LR O BAEIZRIZOWTELET 5,
FER L723BHE, ~ VU 7 HiEEO Al & AT oA Th 5. AR, HiBKRF=a7T - A7
—vay ORI % —) BNED D58 EF RO —H CTh 5.

Pantanellium QB DRE L D ERE

Pantanellium J& DR, #%FLEE (pore frame) D H DHERIRDOWNE (medullary shell)
LA ER (cortical shell) X2 KD E#K (primary spine) # 422 & THHO T 6 b (X
1). W& s g TERE S (beam) TEMN - TWA. TEB X OEREZITINER &S8R
LD TE R L2855 LT D, FiidsMNEs 2 &, AVEROIMINT £ THUS. FRici
ZOEEN AT 3 DO (ridge) &i# (groove) NEIET 5. WNEHRE L OINERR DR,
FTDIFENENRSARRNL6AREET S.

Pantanellium J&!% Pessagno (Z LY, Spumellaria i H ®Jg & LT 1977 4FI N S 7z, (A
WFIZ Pantanellium J&7¢ £ % & 10F+ & L T Pantanelliidae £} 23#75% & 417-. Pessagno and Blome

(1980) FFEL L DpFIEAEL LT, 1. FHMOMMEG (FRIZh DB, 2. Bl
DEE, 3. BIMDOIEFIZA LN L RZEYM DR, 4. FAHORE L, 5. FHORE, O
S5mFHIFTnAEl. ZETIE, FELTIoEELAZBEHLTH 80 EATH SN TWS. b
X, MBI DAL DL ORE & B ALED Z A O - ik L O DBLAINIE,
Pantanellium J& DFE% KR4 % ECEEIIFERE CHDH I & 2 L7z[5].
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Pantanellium @ & 5@ 12

FARET VB L OREBME D B2 KD SEM W& S35 &, Pantanellium OF &I
UL T O LR DTHLEBEZBND. BN INDDITNEHTH LS. NWEH DAL
PO TE R HEFERPIMANAR NS . HFERDHOE 572 & 2 A BANER LT LigH 5. 8
FERDO DL, WIS 2 ARKITNE®REBE T E 25, FMB XU E®RICIZE Bz h
DN UEARZ T, FROKRER (S-S) ORWEEDNIRWIAAEZOIE (B-B) 262809
Bt 5 Z L3, MENE BIMHIEEL TSI EEZRLTND.

Ridge

Primary spine
ysp Groove

Cortical shell

Primary spine

Medullary shell

1 Pantanellium J& i B DL D44k & FHANLE
BhYlc
W F X OVME3IE, THRORED 3 OMZERITERIL 9 5. Pantanellium J& DB ¥ TEK
T H7-0121E, ZOMBEEDTERIIND A=A LEZHRATHILER’NH L. 7ok, JEIC
RLTEE sl BAMEOE L 2 oS, TRbbMZEIKORIRIE, REOMEZXRHT 5 LT
HHEIIFETHD.

Xk

[1] #A[E  FEi1FH> (2009) HAEMHE R Pantanellium OAVEZIZH BN 5 3% FLOESIEER. £
DRFEE 67 A U ART U L TEORFERE, 24(1), 33-34.

[2] FEF  FEIED (2009) HAEfRLHE R Pantanellium OINETRZ 2 53 DAL O KM, B O
BFRRE 67T My AR DT A T ORFRES, 24(1), 35-36.
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TEORZRE 69 B> RV T A TEORFAEE, 25(1), 17-18.

[6] #afm  Ei1E2> (2010) HFAMRALE R Pantanellium OILREE & % O3 EFHIEHE. EO
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[6] Pessagno, E.A.Jr. and Blome, C.D. (1980) Upper Triassic and Jurassic Pantanelliinae from California,
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Analysis of Marcia P Sward Lobby Tiling and
Search of Convex Pentagonal Tiling with S5-valent nodes

SUGIMOTO, Teruhisa
The Interdisciplinary Institute of Science, Technology and Art, Suzukidaini-building 211,

2-5-28 Kitahara, Asaka-shi, Saitama, 351-0036, Japan

Abstract: Marcia P Sward Lobby tiling is special convex pentagonal tiling with nodes of three kinds. Marcia
P Sward Lobby tiling is analyzed from view point of the relation of node ratio. Then, we search an
edge-to-edge tiling that has 5-valent nodes by using convex pentagonal tile with two interior angles of 72",

Keywords: Convex pentagon, Tiling, Tile, Node, Marcia P Sward Lobby tiling.

1 [FL®IC

—HEHOAFYHATEOHT—2r Uy R A BREZR < BETE S BLATEF A )L OfEERBE
XETERIR T, —RITMEATEZ A VR BEE IS, (YA A VITBAE 14T Dtype
WZHFHSIVTND D, ZHLLSDtyped3 72 E 9 NI ETZHEE L TV, Z A /W Ko THD
R LIZHHDNRE — 2%, ZA VT LS. 240 0 TR D2ODME AR DDTE
RTCRZELTOVDINDOWEIF L TNDEINDELLNTHDLLIX, TOMEAIIZL L XAV
v 7 %edge-to-edge & FES. IMEATEZ A NVDZ A Y 71X, edge-to-edge’2 ¥t & Z VLS DNRIE L
T 5. type 4, type 5, type 6, type 7, type 8, type 9D 172 < & & EN I DI @I AT X A Vi,
edge-to-edge# A V > V&L TE 5. type 1 £ 72idtype 2ICB T VWA S A VERHWZ AV 7
1%, —f%iZiEnon-edge-to-edge T/R AL TS, KR 72455 (Zedge-to-edge & A U » V& AR TE .

AWFFETIE, edge-to-edge A ViR Y AIREZRIMILAITEIZIER § 5. £72, edge-to-edge 1V 7'
T, DX A NVBIRICEDT DR EMiHnDnode L SR Z LICT 5. BB Y A MIZED
edge-to-edge Z 1 U 7'1%, i3 Dnode & fliZ4LL EDnodeZ iz TWAHMERH L. FxliX I E
TOMFET, thHAEZ A WM K Dedge-to-edgeZ A U o V1T I T & Hnode DR & FLRRIZEI L T
WS OMDORRE G2 TE T

2 Marcia P Sward Lobby2 1 ') > D54t

T 1L, AT & A V& T2 JE ) 7eedge-to-edge ¥ A U > ZIZE LT, 41TV Hnode
DOAEOFEFAD 2 TH D L 5 b D (ilifh3 & 4Dnode % fifi 2 7= edge-to-edge ¥ 1 U > 773,
%43 & 6 Dnode % fifi 2. 7-edge-to-edge & 1 U > 7)) LEI B2y -> T2, #ilE, Marjorie Rice?s,
HAT S A NV WIS &4 & 6D 3FEEH Dnode & i 2 72 8 HiH) 72edge-to-edge ¥ 1 U > 7 &3 L
LTWBHZeZHoTe. ZDEA N U 71E, 7 AV WEFHEDOE VDR ZHi>THY, [Marcia P
Sward Lobby % A U 7| LFEHINTWD (K 1EM) . ABFFETIL, %7 Marcia P Sward Lobby %
AV T OMWEE, BFx BLRHTEW TV Dnodetb RO AR Z > THMrd 5.
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1. 7T AV IEFEH SO E/VOKEDMarcia P Sward Lobby % 1 U > 7" (5H It : http//mathtourist.blogspot.com
/2010/06/tiling-with-pentagons.html) .

3 AESDnodeZH24 41 12U DiFFR

Marcia P Sward Lobby % A U > 7 OA{F{ER F~>7- & &, F % [IBagina’s Proposition|Z#& H L 7=
edge-to-edge Z A /LR V) AIREZR M ILATE DWIE AT - T o, £ DOWFZEIEFRE T, Marcia P Sward Lobby
ZA VT THONLITWAMAATE S A NV EBNT W, Fox BMTo TV ERROFETIE,
HATERZANVEY ATRETH LN E I DEHET H 2 L B L TWeD T, BEfFDtypellJ& LT
WD EHETCE MM AT ENNFERIZED L S 7254 ) o T HAERTE DT Do Tz,
4[Al, Marcia P Sward Lobby % A U > 7 &> 7-Z & T, Fx B3 T-o Tz EFROMFSEERE TR
728 DM S A VOB RIS/ D dhb e, TOMTATE L A VI, 72 DN %200 2 1-4%
WNEAFTHS. ZOoMTABidtype WIB T TATL S A VT, AELDOBRNG, type 10D
HUETHDLEIREAV U IRERTES. —FHT, RORNAZHEZTNDEZ LD, 5ODTEM
PRUCnoded X D IZERRET D & 5 Il BT R Z = ARETH 5 LA 5<. £ 2T, Zofhd
AIEDMIELS Dnode 2 F5 24 A V) o ZHAERTE RO E WS BIEINE X, HELZIT72DOTED
FERZWIET D,

SEHE

Griibaum, B. and Shepard, G. C. (1987). TILINGS AND PATTERNS, W. H. Freeman and Company, New York,
pp-492-497 (Chapter 9).

Ivars Peterson (2010). Tiling with Pentagons, http://mathtourist.blogspot.com/2010/06/tiling-with-pentagons.html

Sugimoto, T. and Ogawa, T. (2006). Properties of Tilings by Convex Pentagons, Forma, 21, 113-128.

Sugimoto, T. and Ogawa, T. (2009) Systematic Study of Convex Pentagonal Tilings, II: Tilings by Convex
Pentagons with Four Equal-length Edges, Forma, 24, 93-109.

Sugimoto, T. and Ogawa, T. (2009), Properties of Nodes in Pentagonal Tilings, Forma, 24, 117-121.

KA (2010) Edge-to-edge & A ViR Y AIREZRIMTLATE, TRORFRTE, 25,29-30.
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An Origami-model of a dodecahedron constructed of octahedral skeletons

Shozo, ISHIHARA
School of Health and Social Services, SAITAMA Prefectural University,

820 Sannomiya, Koshigaya, Saitama 343-8540, Japan
Abstract: With a view to studying on three-dimensional aperiodic structures of quasicrystals, an
Origami-model of a dodecahedron constructed of octahedral skeletons, has been invented, and
some remarkable geometrical features of the Origami-model have been demonstrated. Referring to
a slab of the Origami-model of a Penrose pattern 21 'jt is suggested that a quasi-periodic structure
of a potential inorganic quasicrystal deduced from a survey on crystal chemistry, would be
represented by staking slabs between which the dodecahedra should be inserted.
Keywords: Origami-model, dodecahedron constructed of octahedral skeletons, quasicrystal

1. [FC®IC

1984 F WD THAEDHER ST HERE B (Quasicrystal) IE, €K O &L F TIEHY 2720
DESIVTETIETE ] 72 5 (B 5 R A 8 B BT 23R T 280, i db P T2 il %
ETHEELI, MERFOSBHICH R EREZLZO0THOLLTHIR SN TS,

1974 FllaVy— X —ANBR L= a— AR — 2 (F20E, o — g A) 12D
&, WERS Gh O I JE W RO G (VEJE I ) S BRI BT S, TSR O & 8 HE RS i O
B Pr X7 =0 DHEEBOUER IE E N ES T D 0, 4\ EIROF &S (A7 0k
V) THERENTCATE OV F AL —H T, DRI — AL — 0 2R BT HHCR AR &
(Slab) : X E—XF =2 DI VIRET IV ENEZ LRSI (K1) | HERE 5 OB 7868 5 23 4 8 HE S
s D ML A W YERS S ~E IR N D AT REME DS RIR S CTUD,

ARG T, BERESWERLNRBE~DE —HLLT, NHERDAT VR 2 L CIE+
AR E DS R ESNDZEE /R L, 2O+ i R A8 & O %] F R A B 2275,

M1 Ron—XNR2—UDHYBETIL: (a) RKBEL b)-(e) 4BEDISRE—



2. E+—EAOIFVERETIL

INHEARD A VR 80 fll4 ., I\ RO L H 4 A 585 108 LT, IE+ i A H & 4 48
BALTHIENTES. K2(a)-(I2, E+ “HEROHVIKET VA&, TN, 5 [, 3 [, 2
[l AT H bk -5 & &R L.

2 \NEEXDR7TILL2T

E+ ZHEOPFORET ML, mxE A TH3EONHEEDOR TV (K3(a)) & F A E L
LAY THNTNDEE ZDZENTES, £z, K3MITRT X, 15H D\ H KO A7V
YOV T 20N, 30D NEHAKDA T VN DREIRV T HF AT, 2O )N HARD A V%
FAWT, 10T TSN TTETCNWDEE X HTLL TS,

w.l«'.ii B s -
3 NEKDOR7TILFVTHESET_—EROIFTYKETIL

3. BHYIC

B3R LI 15 DN EAR DA VR TR SN 7R, Xom—X 2= OPr K
ETNERER T DA DI TAZ—D12 (X1 (e)) THHIENEHIND. 15HDO N\ HED2
SOV TE, i 5\ Eizh.LELD, 36° EIHALZ, AV EATMEBRICHD. ZOIE
+ ARG Z o T, N —ARZ = DT ORETE T VDS AR T D IR A 3 AR L LR
FHIANIFEABERDZEIZE ST, FricREE I E N R(ONLZ LN TREIND.

AL G ORE B E 2B Z EIKDMELHE B G CREL T2 HIEEZSEZIC, NTIEDA
VR B EAL N R E 72 i TR T AN D TSNS Al REZRYERE i O SRR & 1X, &
JBAZIRD T, 7 B AR 8RO WS i O FTRE 7R E T I G 2 R 2 L T D,

S E Xk
(1] “PEEE = (2008) , HEREHORLHERMEE — TV AOREHAHLT—, 77 1Lk
s —.

[2] AJRIE= (2010), v u—X X2 — DFV/ET L, B RIFEORFEL VR
v A, FEORFSEE 25(1), 23-24.
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EDHEMFE X
R ICBRERAT 2RI HR A HiE DA AA(1)
AW ITLERE 2 3 ROCA IREEENUC G4 353 2
(zoFrleLc) 4 RTEEREOKIKY: : [(#B) 2HREHR] H5VIE [BERLEHEE
VLI S
B FEMT PR SEAT ISTA, PEEEMNRAMIZETT (F8), BURKY (&EH0R)

4 WITHBERE & 1%, 4 ROTZERNCAFAET D EROFBHE O BER T, BFHFIL 3 ok £HT 5, 4 KTiE
Ziak (I 5 ok, 1E 8 fufk, 1E 16 fafk, 1E 24 fafk, IE 120 fafk, 1E 600 jafk) 2N ORTHRIE,
YR TH D,

HFex3 W NOWEEIT, 2 a+m0ICRBUsZE L THAEMRIZET 22 L2I2H D, TOLRITHOVWTIR
RHEON, BEIOANTH S, [(H#HEh) 2 BKFIL ERNELET) 4T TR, 2L, #BIHIE
BEOTD, EZETHIZE I NX. RETHD,

R, BRI & g LT IR R 2 IS B L RBLE Wo TRV, ZOFETELD 523, 4
WOtk ERE % 3 WonZERICBRT 5 DI, TOH T, EAGEBROMNE % L > 415 (stereographic
projection) NIl TH 5, Z DO TIEFHEREIC 2 HOMNIZGHRT D08, 72 & 2 ITAERXNIT, i
PR ZRBWebOT, e fbicks, RENMEL RS, ZHUTELSBNT L0 TH- T, HAT
KIGFIRIZ IS U TR E D,

WILEED D & WAPEROFL T, FREMYIZH D ATEROERmICK D, B2 Rt OIT, 4 KTEREIC
TRCOADPBAEE T 5 EZHENE L THDA, HRERZ W OIX, FRIE - ThH, BRI
LRI 2D, —hH. T2 RANDIT 4 IRTHEIKTH 5 1E b FaRIZTEAEN 5 L7 S8R0
T, Hlo THRADERE, MBI LTREET S, L) Ok, B-KICREEN DL, HGmo:
BrpoT, FHENAHE RS, T TIIHRRAZBEISETO 2 Foieds) 542 7o, SR oB#Ehic
o ThH D RN —FHFOROUMENLMENCBE T2 & 5 RGaR E2BEL TN D,

LT BB BEDOBNINEET TREK, BROIFT AT 4 7T bSO BERDT, 22Tk
HEVFEVIZL R, SEIOV VRIS TLATOT = ICHETIRADHHERTOEMRI LD A
LDTETH D, BT, BET L EAIRE 2T TR,

VEATER — THURPERC O L] Wi a B sg i 3 TR ) 2RO (1967 1)
Hilbert D. and S. Cohn-Vossen, An Schauliche Geometrie (1952)
FFER ;. TEBE] (e -r b a—r - 74 v v FIRIE=R, 1956 £ §E5)
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Cyclo 2(n+2)allotropic—tetrahedrons made of isosceles triangles

Yoshiaki Yokota
TAMA college for citizen
Abstract: Isosceles triangle making cyclo 2(n+2)allotropic—tetrahedrons,
is aXsec360° /2 (n+t2) in height, when it is 2a in base.

Keywords: cyclo-allotropic—tetrahedron, sec

1. ZL®] /2%@3@%@H$4@¢0ﬂ7&3@%1%%éht4ﬁ¢)

O ZOAHKTL DD 2%HLIAFRDIERDLE 2T 200X, TN ENOFRERKATL
B LEAZTS., F20200BITAEWIC 90° [TEEIMEBEBRICHD.

Q@ OTCHRLEBEZREIB LT 2 4 HAOESITELIC/EY HE 208, ZOHESHOHE %
Pefi L C T DBRIRIE, 4R MEEME T 6 LL LS, 70 H 2 (n+2) Hl oS I
RBosd., (nlxl,2,3, « « B

T, —MRIZ 2(m2) O FIFE 4 mECTERREEZEV HT 250 3 AR LTV 0

ThHA A2, THLEWALNZTHAZEDRARmOEBRETHD.

570 3 a7
R 4 Ftk R 4 E ke

A 2

E— 1
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Patterns on Jomon Potteries and Characteristics of Ropes
Ryuji Takaki!, Makoto Ueda?

Abstract: An experiment of making rope patterns on clay plates was made and some geometrical
properties of the patterns were measured. A mathematical analysis is made of the angles between
lines of patterns and the direction of rolling of ropes. In the experiment and analysis two kinds of
ropes are considered, a wound rope and a squeezed rope.

Keywords: Jomon pottery, Rope pattern, Rope making, Pitch angle

1. [FLME

%< ORCHEHTIT, MRZEE)S U i S 7= AU it S T
W5 (1B, oL, BRI ESLAEL S OVITRE
BOMEGEE LR 1ok d, 51T, 1 AOSKIT, BHFICEVVNE
WA (il L5 O ) TTETHT, FEHOERD AT 70
NodHHEDOHEERLTND, ABROBRIT, T HDOHED :
WE, & L OE OB RFE T D B 1 L LBOME s

RSO — ORI, EBRIFBIZ OV T, ESREnz  —o, &E=a—# 7> No9
WL, [2], [8], £z, ABFFEDFEE HIZ LD PRI ERIZONT e T W
A2 ABEDOTE Y 2 — LTl EROFEHBICOWT 5 HDHAE
HEFERTHEL(5],

F9. M 2EEH D Z LA ET D, 1 20F, #OMETH
Lt (0 BeOff) %, BEWICHEERT 2 X5 I8E 2175 b0 T, &
ZOM GEEM) ) EIPATELS (M2(@), 2ok, MEal -
STHELTHILICEY, BRCEEDIEATEEZ ST D, 1O~ J5m(s) sneorsm,
O, MEBEXOTH, SOITHBIFED ST TR 2N 50
T, DO GEZS) ) EMPATEL, MO TIE, MO—EA SN THEMIz/R Y, @
OHFEIHIIEZEM 2 522 ABE LTS (K2(0)), 1 B OB G 2 R OMEESD & & b [k
DOEEIZ LY | BEOTHM, fiDOTE DL D, BlZIE, | BROMDFED DT, 2 BB & Sl
DLXFX, MSEWHilnahGx%, | B EOMEIESD & &1, HllL, TEOMEY DA Z VT
4525,

2. EBALELBR

EAE 1-2mm < HWVOFIHKDO =3 Y 2 K2 M- T1EAOME SV, LI EROM2 A0 D 2 B
HoOfix A FEE- 7=, TNOARETIO BTN L, 00T ERAd & OREEZRIE L
7z B3 1%, 4 FEOMEM OB TH L, HOFIL, 2547 LI UERBND DT, T b DM
BEOOEENT M E ., 1 EEROBEIEE DS, K41, AEOHEERTH D,

3. FlHOAEOERERLH

FOAEL, M2ITRLIZE Yy FA 6 BOEMIUL, ROX I RIEZEL ZEICEVRED,
RE 1 BOERE DETDHE T —BIOEERT x DIZTBEIT 5, 1EOBOEREZRET D &
D=4RT®H% (M5@), ThnbRAEH5,

— 61—



A MM
o & *SM
600 &
'Y amMs
=] e & h @55
i a = |
4T Q mﬁﬂ‘ A
500 o
3 BB
= ’
=2 st o7
400 % - o LR R
at.'. + &
@
Bo
300
300 400 500 600 700 BO0 800 101
BD AR

4. 4AFEOMBIZ L DL BiOAE DA,

(a) (b)

3. 4 FEFEHOMIC L DR, 3 EOAVEIE. [FUED
iz R, TNEOR EEWmNT AR5, T, SIS,
fioFmERT, O: MM, @: SM, ®@:MS, @®: SS

tanB =27 R (tan¢ ), 4n R=tan¢ 2.

. N2 G ¢ " I . DA B DIRTE, ZXOFHICD
B3E2 : BEOUITIE, 1BOWITESIOE 15 e
FTHND, L, OO EREREEN I E SR
DT, AHEARIR Y SR B D EAET D &L K5 0) IR L D T ORI ERYEE 2 RE B,
PRR, By Fa (=tand) OOHEZHMOMPPLRIT (1 +a?) THZHNDDOT, iz 2
RDLE. a=1 (¢6=45" ), B=tan(1/2)=26.57° 725,
R7E 3 : FEODIFHETIE, ATBOMONMES 25T, K 2(0b) DX H IR EFIEL T\ D,
e, ZHORHFEOOE, $=19.38° | B=13.2° Lizk,

HioMmEIX, 1B, 2BOMOEYFMA o, ¢, ZMNTI0—¢,+ ¢, THDI LREIND,
4. B

FIZROT-SEOMEOHGREIL, EHXOU0M (MM, MS) OFBHHOITHE (SS, SM) (2~
TRENEWOBHAITHEME & —EH LTV a23, JIEMIZHETH 20~30° < HUvhEw, ZoPE
HIZDOWTHEET D,

IS, R ETRBAEES T & & E 1 AR 72T, fERE ORI OT R N E T, A
D ERBEDS D LT FTREME DN B D, £ 0T DL, BIIKREL 25, H212, BXOIFHT, RIEBOMOD
HIRERDMEE 2 12 LR > T 2RIZR D & (K 5(b)) . & OLsmOAE IS NS 12 f51fEA A
SROMIEI 3/2 FHOND, ZO X I RKRERIT= 2 ) OME T CE 2V T, B OO
o F ML 45" LW RELRDTHAH, 2BEAOMTIE, 1 B H O E W o iR i 5 0 T,
BEDITBERODTROMHIZONT, EvTFALBIEIIDIZRELRDHTHAI,

HiOAEOHGRMEIZ, MM &H25NE SS OLH (¢,=¢,) 90° 12720, MS &5\ SM D6
90° UUTHHWFLLEEZR D, ZORREOHEM & ITZRIT—E L T2y, MM & SS TOfED
FURREICRDZ &, SM TIEEN LY K&, MS TIFEN LV /NEL 25 & H BN ER &
—H LT3,

ST, MOERBBRIZONT, bo LEERVWELENUETH D,

SE

(1] WiES TR S LERORBRY, JesE e, 1979

o] &R B TSSO SCEAR ) (ST ERskpk 3. %), ##k4h. pp.162-167, pp.193-199, 1981

(8] wIVEiEZE « RESCORE SRR & SCkk ) TR 28], W7 A7 aE— 3 > pp.965-980 . 2008

(4] EARMER AHE B [0S % — OB — S R SURII W T, IRORMSEAEE, 25, 3 7, pp.241-242, 2010
(6] Wi E, mAMER] : [EEGRESTOEREII) . BARZ HES 2011 FERE - K, EFBERY, 5 A 29 H, 2011



26 1 (2011)
BOSERHSATIREZ AT U ORKBRICEH O 5

Ol &, ZHE#Eth, AERFEE!
FORRE LR, T 184-8588 HURUHR/ NS HHT 2-24-16
URRIRE N KB T2 ERE, T 240-8501 #7311 IRAR I i fR - 7 B E A 79-5
E-mail: hrym@cc.tuat.ac.jp , s-iswt@ynu.ac.jp
Study of ants’ way of choosing paths in artificial grids between their colony and
a feeding source
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Droplet motion driven by chemical reaction

Hiroyuki Kitahata®, Natsuhiko Yoshinaga®, Ken H. Nagai®, Yutaka Sumino?
“Chiba Univ., "JST PRESTO, “Kyoto Univ. “Univ. of Tokyo, Aichi Univ. of Education
1-33, Yayoi-cho, Inage-ku, Chiba 263-8522, Japan

Abstract: We propose a theoretical framework for the spontaneous motion of a droplet coupled
with chemical reaction inside the droplet. The nonlinearity of the chemical reaction gives rise to
inhomogeneous concentration profile, which leads to interfacial tension gradient on its surface.
The interfacial tension gradient induces self-propulsion of the droplet itself through the
surrounding flow due to the Marangoni effect. Numerical calculations for the dynamics on the
concentration profiles inside the droplet together with theoretical results on the flow fields at low
Reynolds number well reproduce the experimental results obtained using a droplet of
Belousov-Zhabotinsky (BZ) reaction medium.

Keywords: spontaneous motion, interfacial tension, Belousov-Zhabotinsky reaction,

reaction-diffusion system, Marangoni effect
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\Vortices, Waves and Instability
Keiko M. Aoki
Toho University
Miyama 2-2-1, Funabashi, Chiba 274-8510, Japan

Vortices and waves are generally related to cuids. However under certain
circumstances, they can also be observed in granular materials. Vortices and
waves, in both cuids and granules, are discussed in connection with instability.

Keywords: Fluids, Granules, Computational physics
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The Growth Process of Konpeito
Tomoichi Nakata
Chukyo University
Department of International Liberal Studies
Abstract: We will discuss the structure of Konpeito(sugar candy), then discuss the
similar structure Gallstone, Kidney stone, and Nickel.

Keyword: Konpeito, Growth Process, Growth Structure, Crystal Growth
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Colony formation in bacteria — experiments and modeling —

Mitsugu Matsushita
Department of Physics, Chuo University
1-13-27 Kasuga, Bunkyo—ku, Tokyo 112-8551, JAPAN

Abstract: We present experimental results of colony formation of bacteria and argue
modeling attempts for them. The growth behavior really reminds us of the formation of
human colonies such as villages, towns and cities. We have established the
morphological diagram of colony patterns, and then examined and characterized both
macroscopically and microscopically how they grow.

Keywords: bacteria, colony, pattern formation
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Mechanism of Urinary Stone Formation

Shinichi Sakamoto, Tomohiko Ichikawa
Department of Urology, Chiba University Graduate School of Medicine
1-8-1 Inohana Chuou—ku, Chiba, Chiba, Japan, 260-8670

Abstract:

Urinary Stone is relatively common disease observed in 15. 1% of male and 6. 8% of female.

Recently relation with metabolic syndrome has been noted. Most common urinary stone
is calcium oxalate stone, while magnesium ammonium phosphate stone is related to
urinary infection. Inherited type of stone is cystine stone that is seen in Cystinuria
patients. Our analysis revealed that majority of Japanese Cystinuria patients possess
novel P482L mutation that has not reported in European countries. Each urinary stone
possess unique structure that is composed of organic and inorganic substances

Evidences derived from basic researches lead us not only to understand the mechanism

but also to prevent the urinary stone.

Keywords: Oxalate, Cystine, Urinary Stone, Kidney
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Cubism and Glass Architecture

: the Transformation of Mentality Induced by Modern Technology

Tomoki Akimaru
Art Historian 12-2 Kitashirakawa-nishiiori-cho, Sakyo-ku, Kyoto 606-8257, Japan

Abstract: How has glass architecture transformed human mentality? Moreover, how has
the transformed mentality influenced Cubism? Several researchers, such as Walter
Gropius, Sigfried Giedion, Laszl6 Moholy-Nagy, Gyorgy Kepes, and Colin Row, have
addressed the abovementioned questions. However, their explanations are yet to be
categorized and examined in detail. This paper presents a general interpretation of their
studies and submits some new viewpoints. Glass architecture permits the hovering
relations and transparent interpenetrations of glass planes. This transformation of the
concept of substance produced by glass architecture can be related to floating and

overlapping images in modern paintings such as Cubism.

Keywords: Cubism, glass architecture, transparency, simultaneity, modernism
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Potential of the Shibori dying Il
At previous symposium I talked about potential of Shibori dying, and I had

collaborated with to make a pattern of Shibori dying. I’d like to analyze the difficulty
of dying and consider another potential of Shibori dying.
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Asymmetry of the diaphragmatic motion during vocalization
may cause the laterality of the speech center in the brain
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Power rule and dynamic scaling in leaf population growth
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Modeling of phenotypic plasticity in the leaf development of
Neobeckia aquatica

Akiko Nakamasu, Suematsu J. Nobuhiko, Seisuke Kimura

GCOE Meiji University,1-1-1 Higashimita Tama—ku Kawasaki Kanagawa 214-8517
Abstrhact: The leaves of the water plant Neobeckia aquatica show extreme phenotypic
plasticity depending on their environment (ex. temprature). The fractal organization
of the compound leaves indicates the involvement of a periodic patterning mechanism
in their development. Therefore we used a reaction—-diffusion model to simulate the
development of different Neobeckia leaf morphologies under various environmental
conditions.

Keywords: morphogenesis, development, reaction-diffusion model, phenotypic

plasticity
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Cyanobacterial Cell Lineage Analysis of the Spatiotemporal AetR Expression
Profile during Heterocyst Pattern Formation in Anabaena sp. PCC 7120.
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Abstract

Under nitrogen-starved conditions, the filamentous cyanobacterium, Anabaena,
differentiates nitrogen-fixing cells called heterocyst. This is one of the simplest regular
multicellular pattern formations with cell differentiation. We developed a culture
system to monitor simultaneously bacterial development, gene expression, and
phycobilisome fluorescence to analyze the spatiotemporal dynamics of heterocyst
formation at the single filament level. Then, we performed cell lineage analysis, and
observed neighboring cells competed to each other to become a heterocyst, suggesting a

lateral inhibition system.
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Morphogenesis, cyanobacteria, pattern formation
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Changesin Cometary Theories: a View from Celestial M echanics

Takeshi Sugimoto
Kanagawa University: 3-27-1 Rokkakubashi, Kanagawa Ward, Yokohama 221-8686

Abstract: In liberal arts ‘astronomy’ is the subject that deals with dynamics of geometry. Among
celestial bodies comets played a very important role in establishment of celestial mechanics.
Aristotle deduced comets as meteorological phenomena. He classified two kinds of comets with
and without tails: the former is a hairy star, whilst the latter is a bearded star. At the dawn of
modern astronomy Kepler imagined a straight cometary orbit. Flamsteed, the first Astronomer
Royal, posed a repelling theory for cometary mechanics. Newton succeeded to determine a
parabolic orbit for the great comet in 1680 in Principia (1687). Halley established his synopsis for
a cometary theory in 1705. Halley’s Comet reappeared in 1758 as he predicted.

Keywords: History of Science, Celestial Mechanics, Cometary Orbits
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Forcing Relations for Homoclinic Orbitp of the Reversible Horseshoe Map
Y.Yamaguchi (Teikyo Heisei University)
K.Tanikawa (National Astronomical Observatory)

Abstract:The forcing relation for homoclinic orbits of the reversible horseshoe map is studied.
First, we prove that the linear ordering holds for the homoclinic orbits whose inner core’s length
is less than or equal to seven. Next, we prove that the homoclinic orbits are classified into
families and the linear ordering holds for them.

Keywords:Reversible horseshoe map, homoclinic orbit, forcing relation and linear ordering.
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Collison dynamics of barchans using a cellular model

Atsunari Katsuki!, Hiraku Nishimori?, Noritaka Endo?®, Keisuke
Taniguchi?, Macoto Kikuchi?®
1.College of Science and Technology, Nihon University, 2.Department of
Mathematical and Life Sciences, Hiroshima University, 3.Department of Earth Sciences,
Kanazawa University, 4.Faculty of Science and Engineering, Doshisha University,
5. Cybermedia center, Osaka University
1. 7-24-1, Narashino—-dai, Funabashi, Chiba, 274-8501, Japan, 274-8501

Abstract: Sand dunes are found in many places such as deserts, the sea bottom and
the surface of Mars. They are formed through interplay between sand and airflow or
water flow. We focus on the collision processes between barchans, which are crescent.
Here we used a cellular model of dune. The model shows three types of collision
patterns: coalescence, ejection, and reorganization. Also we found that the type of
collision is determined by competition between the filling-up of the interdune
between two barchans and the change in height of each dune.

Keywords: sand dune, barchan, collision process
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Pattern formed by microtubules and dyneins

Ken H. Nagai®, Yutaka Sumino®, Huges Chaté®, Kazuhiro Oiwa® ©
*Univ. of Tokyo, ®Aichi Univ. of Education, ‘CEA-Saclay, dKobe Advanced
Information and Communication Technology Research Center, “‘Univ. Hyogo
7-3-1, Hongo, Bunkyoku, Tokyo

Abstract: Flocks of birds, schools of fish; both represent types of the collective motion of
self-propelled objects. Although these systems possess internal states, such as memories, they are
often modeled using self-propelled objects without additional internal states. Here we demonstrate
that a simple additional variable, indicating an internal state, of a self-propelled object
dramatically alters collective behavior. We used microtubules spontaneously moving on an
axonemal dynein-coated surface as an experimental system. A group of microtubules
self-organized into stable vortices to form lattice structure. Examination of the motion of a single
microtubule confirmed the persistency in the curvature of its trajectory. A mathematical model

adopting such persistency in curvature as a memory effect reproduced the vortex lattice.

Keywords: Collective motion, Active matter, Dynein, Microtubule
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Improvement of visibility by the expression using dispersed pixels

Riichirou Negishi, Kumiko Sekiguchi
Saitama Institute of Technology, 1690 Fusaiji, Fukaya-city, Saitama pref. Japan

Abstract: In case of forms expressed in images, the time recognition can be improved at faster
rate if the pixels are expressed dispersedly. This report is analytical results for the dispersion
techniques.

Keywords: visibility, golden ratio, prime number, aspect ratio
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The developing process of the ATAKEBONES scissors technique
partl ATAKETOWER

ATAKE Katsuhito
ATAKE Institute Inc.15 Omoteadi Tenpakuku Nagoya Japan
Abstract: The scissors system ATAKEBONES characterized by the scissors based on
diagonal of isosceles trapezoid and the flexible hinges, can be also applied
for the towers. On the developing process the height of the tower is acquired
as the reduction of the plenary shape. The useful applications of this system
in space etc. are expected.
Keywords: scissors folding—structure ATAKEBONES dome polyhedron
XTI
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Experimental proof of geometrical optimization for collector
electrode pattern in solar cell sub—modules

Kei Obinata, Yasuhiko Takeda, Naohiko Kato and Tomoyoshi Motohiro

TOYOTA CENTRAL R&D LABS., INC. , 41-1, Yokomichi, Nagakute, Aichi 480-1192,
Japan

Abstract: We have previously constructed a simulation model to find the possibility
to improve conversion efficiency of solar cell sub—modules by optimizing collector
electrode pattern. According to the simulated results, we have fabricated electrodes
of 10 cmX10 cm in size with patterned metal collectors, and revealed that electric
resistance for the optimized pattern was significantly reduced compared to that for
the standard pattern.

Keywords: Solar cells, Energy conversion efficiency, Wiring pattern,
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The dynamics of colony pattern formation of motile cyanobacteria

Yuki Fukasawa', Hideo Iawasaki''?
1. Faculty of Science and engineering, Waseda University 2. Metaphorest

2-2 Wakamatsu—-cho, Shinjuku, Tokyo

Abstract: We have found that the photosynthetic filamentous cyanobacterium,
Geitlerinema sp. shows an interesting and complicated colony pattern formation both
on solid and in liquid media. This bacterial strain moves back and forth repeatedly
and develops specific colony patterns depending on the agar concentration. We suggest
a possible importance of its oscillating behavior on the resulting colony patterns.
Based on this hypothesis, we compared its pattern formation process with that of the
non-oscillating filamentous species, Pseudoanabaena sp.

Keywords: colony pattern formation, oscillation, cyanobacteria, morphology diagram,

fractal, phototaxis
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Flow Simulation and Visualization

Atsushi Masumizu
Moroe Kuwahara

Institute of Computational Fluid Dynamics, 1-16-5 Haramachi, Meguro, Tokyo

ABSTRACT: Incompressible high—-Reynolds—number flows are simulated by solving the
Navier—-Stokes equations. A finite—difference method with third-order upwinding are
employed without using any turbulence model. Multi-directional formulation is
applied for improved accuracy. Examples are presented to show the applicability of
the present approach to variety of problems. For understanding computational results,
visualizing is very important.

Keywords: Fluid mechanics, Navier-Stokes equations, Simulation, Visualization
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Simulation study of bacterial colonies formed by
different locomotion of individuals

Ryota Morikawa, Takeshi Miyakawa and Masako Takasu
School of Life Sciences, Tokyo University of Pharmacy and Life Sciences,

1432-1, Horinouchi, Hachioji, Tokyo, 192-0392, Japan
Abstract: Pattern formation of bacterial colonies and their microscopic dynamics
are studied using simulation model treating bacterial individual. Applying three
kinds of locomotive rules to bacteria, we find that the difference of these rules
is not correlated with the final patterns of the bacterial colony, but is correlated
with the dynamics of their formation processes.

Keywords: bacterial colony, computer simulation, individual model
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Straw and rubber band tensegrity

Kiyoshi Kudo
Pavilion of handicraft science toys
1104, Nakano—-2chome, Fukui 918-8186 Japan
Abstract: The method of forming tensegrity using straw and rubber band is shown.

Keywords: tensegrity, straw, rubber band
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The display of Sibori dying.

At previous symposium [ talked about potential of Shibori dying, and I had col-
laborated with to make a pattern of Shibori dying. I’d like to display the work of
Shibori dying.
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