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Curvature Dependent Diffusion Equation

Naohisa Ogawa
Hokkaido Institute of Technology, 7-15 Teine Maeda,
Sapporo 006-8585 Japan
Abstract: Particle diffusion in two dimensional curved surface embedded in R3 is
considered. Additional to the usual diffusion flow, we find the new one which has
explicit curvature dependence by using second fundamental tensor (Euler
Schauten tensor). New diffusion equation is obtained, and we explain new
curvature dependent anomalous flow.

Keywords: Diffusion, Curvature, Reaction Diffusion, Char fish
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How to present the heart of Newton’s Principia to the layperson:
a primer on the conic sections without Apollonius of Perga

Takeshi SUGIMOTO
Kanagawa University, 3-27-1 Rokkakubashi, Kanagawa Ward, Yokohama

Abstract: Newton’s Philosophiae Naturalis Principia Mathematica is written in Latin and deeply
depends on Conics by Apollonius of Perga. Both are the hurdles for modern readers to keep away
from Principia. Language problems may be solved by good translations. The aim of this study is to
prepare a primer on the conic sections dependent only on the knowledge of the first year students
in the tertiary education without using calculus or higher analytic geometry. The purpose is
fulfilled by use of symmetry, i.e., a circle and a rectangular hyperbola for elementary
demonstrations, as well as coordinate straining to generalise the special results. In case of a
parabola its symmetry is made most of, too. The result is structured by three definitions, two
lemmas and six theorems to tackle at Newton’s Lemmas XII, XIII, XIV and Power of a Point
Theorem.

Keywords: Principia, conics, circle, rectangular hyperbola, coordinate straining
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A New Interpretation of the Symbolic Codes for the Hénon Map
Yoshihiro Yamaguchi! and Kiyotaka Tanikawa?

'Teikyo Heisei University, Tokyo 170-8445, Japan
2National Astronomical Observatory, Mitaka 181-8588, Japan

Abstract: After the completion of the horseshoe for the Hénon map, periodic orbits are
characterized by the symbolic code represented by 0’s and 1’s. The resonance regions are
constructed using the stable and unstable manifolds of saddle points appearing through
the rotational bifurcation of the elliptic fixed point. On the basis of the concept of reso-
nance regions, the code is separated into several blocks. Separated blocks are represented
by new block words. Thus, all periodic orbits are represented by block words.
Keywords: Horseshoe, symbolic code, resonance region and block word.

0000 [1]0,00000000000000000000000000.0000
0,0000000000000000000,000000000000000000
0000. 000000000000000,000000000000000000
00000000000000000000 [2).

00 1.0000000000000000000
1)00000000000000000000.00000000000000.
2)000000000000.

3)0000.

0000000000000, 00°00°'1’0000000000000000. 00
00000000,000000000000000000000000000000.
00000000000000000000000000000000000. 000
00000000000000000000,000000000000000000
ooo.

0000000000000000000000000000000000,000
000000000000000 [8)00000.000,0000000000000
0Doooo0oo0ooo.

Yn+1 = yn+af(xn)v (1)

T+l = Tn+ Yntl- (2)
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000 f(z)=2—22000,¢000000000000. P=(0,000 Q=(1,000C
00O000. POOO0OOOO,QOO000000
0000000000000,000000000000000000000000
00000.00000000000000000000,0000000000000
ooo.
D0000000000000000.000000«000000,000Q000
000 QO0000000000000. 0005000, 10000, 11000, 10110, 11110
0QO0O000000000000005000000 4. 000 111000 10100000
0-00000000000000000000 (5. 0000000,00000000
000000000000000000000000000,00000000000
00000000000000000.
0D0000000000000000000000000000000000000.
000000000000000,QO0000000000000000000000
00000000000000.000,0000001/30000000000000
0000,0000000000000000000000.

E(1/3) =001, S(1/3) =101, F(1/3) =011, D(1/3) = 111.

000 1/30000000000.000000000,00000000D0O0000OO
gooooboobboo. boobbooboobbo. oboobboobooon
gbobgobgooboooo.

E(1/5) = 00001, 5(1/5) = 10001, E(2/5) = 01101, $(2/5) = 11101.
00000-000000000000000000000.
E(1/2)E(1/3) = 01- 001, S(1/2)E(1/3) = 11 - 001.

0000000000000000000000 4000000000 0D0. 00O
0000000000000000 hjooooooooooog.

gboodg,bboodbbodgbbuogobooobbuoobboobo,bboabn
gbobhooogooboboogoboboogan.

goog
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3-Incenter Theorem of Tetrahedron in Octahedron of 4-Fold Symmetry

Keimei KAINO
Sendai National College of Technology, 989-3128 Japan

Abstract: An octahedron of four-fold symmetry ABCDEF has the incenter and the crane
center P (See Fig.1). When the tetrahedron ABCE is divided into two tetrahedra by the
plane BEP, the line joining two incenters of those tetrahedra is perpendicular to this plane.

We will show a simpler proof of this theorem by using a foldchart of tetrahedron.

Keywords: Crane center, Folding tetrahedron, Three-incenter theorem

000000000000000000000000000000000000000000000000
00000000000 [1)0000000000000000000000 ABCOOO LOOO CAD
000000000 POOOOOO ABP,BCPOOOOOOOO M NOOODOO MNO PBOOOO
00000000000000000000 1)J00000000 1(b)0000000000000000
0OPOOOODOOOO
02)000000000000000 ABCDEOOOOD z=000000000000000PO0
000000 ABCEODOO BEPOOOOOOOOOOOOOOOODOOOOOOOOODOOOOOOO
00000000000000000000000000000000000000 (200000000
000000000000000000000000000000000000000000000000
0000000000000 00000000000000000000000000000
000000 EABCD 0000000000000000000 2e) 00000000000000
00 AEABOOOOOO ABCDOOOOOOOOO EOOOOOE, 0000E,, E;, E, 00000
00/E,BE, 00000000 ACOODOOODOOOPOOOOOOOOOOOOOOOOOOOOOO
00000000000000000000000000000000000000000000000
0000 B00000000000000026.)0000 ZOBP=46, /ABE= a, ZABO= 3, /CBE= 7,
/CBO=6000000 2(b) 00 LOBP= }/E;BE»-Z/OBE; = (LOBE; — LOBE,)/2 0 0

O=(a-B—-v+46)/2 (n
0000OPOODDN OP=tanf 0000000000 a=1,¢c=2000 OP=1/(8+53) 0000
B
/ M
N B P N
C “W' A %///
| P (b)

0O 1: () 0000000000 MNLIBPO(b)OOOOOOOODDODOOOODOOOOO

1.
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02 (a)0000000000 PO(b)DDODODOOODOOOODOOODOOOOODO

Cy

Cs el Oy

03:00000000000000000(a) D00 EABPO(b) D OO ECBP

0000000 EABP, ECBP000O0O0OOO M,NOOOOOO M,NOOOO EBCOOOOO
000 Q,Q"O0000MN LABEPOOOOOONONOD Q,Q°00000000000
() 000 EABP 00000000000 O00OO00O00O0 3(a)000000 AABE, AAPB,
AAPE 00 BE,PB,EP 00000000 ABEPOOOOOOOO ADDDOOO Ay, Ay, A;0000
AABED AABPOODODODODOOD /ABA, 000000 BGUOOOOOOOOODO AP0 BGO
0000000 MOOOOOOO QOO0O00/PBQ=e¢ /PBE=¢00000
/QBE=¢—¢ e=(—a+3+0+¢)/2 (2)

0000(@G) 000 ECBP 000000000000000000000 3(b) 00000000000
/PBQ’=¢, /PBE=¢ 000000000000

[/Q'BE=¢—¢, ¢=(—+6-0+¢)/2 (3)
0000 (3GE) (2)00 (3) 0000000
/QBE - /Q"BE = (a0 — 8 — v + 6 — 20)/2 (4)

0000 ()O0O0O0 00000Q0 QPUUO0O0OUC0OD0O PBEOOOODOOOOOOOOUDO QBEDO
Q'BEOODOOOOOD QO QOOO0O00ODOOOO0O0ODOOOO00ODOOOO0ODOOOOO0DOOOoOoDoD

goood
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U Lo, Mg & O iE s X m B ISR E SR L LWEZ FF > T\ D, £ 2 Tik, W
(RSO BLH A A RN I BL L 7R, BMEZR 0 IR B D i b I RINCIR Z 0 . bivbh DK% F > T
<NTWD, ZOZRMEL, ~7n 77— JURTRME, T, B YU X 3B & DR 4l
DERIEZ S > TRIE L, L& 2 BRFEDGETITES 31T T, 8IWEZ £ o 7o e AR A4
FRZIT LWL THREIZAR > TS, ZAUE, In vitro GRERE OH) T, *hisd 2 Hustioxt
T HREOINE Z @O RICHET 5 Z E BB THETHLZ b b BT 5,

ZORIEIGEZ VBT D720, bhvbhdEs o+, PusoMians K & ofies 1. Mill~
—h— A A E LR R ECRET L ZEAERAE LM L[], ik in
vivo fifigs L~V CHISEME IS BT PE AL IR E & 45 2 ORI O ZE R E LR O h TR TE | In
vitro XV b EOGEINEIZITWATRL 255 Z 23k 5 (http://macro. dokkyomed. ac. jp/), oL
DT = OBFZEfEIE % Immunohistology Sk L 2B LTV 5,

KHEWTIE, TTT v bV U8 L MIEICHOWT (M 1), EFIREOIAREE L. Mtz
2, WIS BEET LV [2-4] 2> T, FF—LARX Mo S ilaomioszism, B
JREER, %7 — Tl HEIMISE & fasEiSOS DBl 2 7R L L2,

[1] Matsuno K, et al. J. Exp. Med. 183: 1865-1878, 1996.
[2] Saiki T, et al. Tranplantation 71: 1806-1815, 2001.
[3] Zhou S, et al. Int Immunol 20:385-94, 2008

[4] Ueta H, et al. Hepatology 47:1352-1362, 2008
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Study of geometrical optimization of collector electrode pat-
terns in solar cells
Kei Obinata, Yasuhiko Takeda and Tomoyoshi Motohiro
TOYOTA CENTRAL R&D LABS., INC, 41-1 Nagakute Aza-Yokomichi, Oaza Nagakute,
Nagakute—cho, Aichi—gun, Aichi—ken, 480-1192, Japan
Abstract: Photovoltaic conversion efficiency of solar cell modules of a large area
composed of multi—cells is lower than the value of a small single cell. This lowering
is caused by an increase in internal resistance and a decrease in active area due
to shadowing by collector electrodes. The purpose of this research is to suppress
this lowering. Accurate calculation of efficiency of the modules using complex
collector electrode patterns based on the Maxell equations create two problems of
poor convergence and long computation time. Instead, we employed two approximation
methods. We will report result of photovoltaic conversion efficiency of various

collector electrode patterns based on these approximations in presentation

Keywords: Solar cells, Energy conversion efficiency, Electrode pattern, Ap-—

proximation method
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Self-assembly of laterally stacked quasi—superlattice structure
and its application to photovoltaics

Tomoyoshi Motohiro
TOYOTA Central R&D Labs., Inc., Nagakute, Aichi, 480-1192, Japan
Abstract: Optimization of nano-scale composite structures of donor and acceptor
materials interpenetrating each other has been a key issue to attain higher solar
energy conversion efficiency in organic thin film solar cells. As for the ideal
extreme, a laterally stacked superlattice has been realized with much effort by laying
down a vertical slice of conventional vertically grown thin filmmultilayers. Here,
a method of formation of laterally stacked quasi—superlattice by purely geometrical
self-shadowing effect in oblique co-deposition is proposed which may be equally

effective with the ideal structure with less effort even for large area.

Keywords: organic thin film solar cells, interpenetrating, laterally stacked

superlattice, self-shadowing effect, oblique co—deposition,
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Searching a goal in a labyrinth by swarm robots
- Spatiotemporal patterns of swarm robots -
K. Kaji, Y. Sasaki, M. Fujita & T. Hirata
Department of Human and Artificial Intelligent Systems, University of Fukui, 3-9-1
Bunkyo, Fukui 910-8507, Japan
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Communication Networks Comprising on-Duty Groups in an Educational Field
Atsushi YOSHINAGA Toshiki Endo
JIYUGAKUEN College,
1-8-15 Gakuen-cho, Higshi-kurume-shi, Tokyo 203-8521, Japan
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Network Modeling and Visualization of the Educational philosophy
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Development of An Ontology Driven Learning Support System that Interlinks Fields
Subjects.

Yumi Nakamura®, Kazuhiro Yasuda', Motomu Naito?, Shu Matsuura®
Tokyo Gakugei University, 4-1-1 Nukui-kita, Koganei, Tokyo 184-8501,
2 Knowledge Synergy Inc., 203 Residence Tokorozawa Nibankan, 3-747-4 Kusunokidai,
Tokorozawa, Saitama 359-0037
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Abstract: We constructed an ontology-driven online learning system to support to extend
individual learning in science, daily life, etc. The ontology-driven system is profitable to extend
or reconstruct its backbone ontology structure rather flexibly.
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Pattern Selections in Volume Filling Keller-Segel model
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0 O

Pattern selections in the volume filling Keller-
Segel model are considered. In two dimensions,
the spot patterns and stripe patterns are obtained.
We compared the stability of obtained patterns by
free energy. Moreover, we also perform the same

analysis in three dimensions.

Keywords

Chemotaxis, Pattern Selection, Keller-Segel

model.
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Cell Behaviors Causing Epithelial Invagination
H. Honda*, M. Nishimura**, T. Kondo**, S. Hayashi** (*Hyogo Univ.; **CDB Riken)

Abstract: Using the 3D cell model, invagination of the epithelial tissue was
simulated, in which three cell behaviors, extension and contraction of circumferential
length of apical polygons, inner migration of epithelial cells and arc arrangement of
apical edges around an invagination center were included.

Keywords: epithelium, invagination, trachea, cell model, computer simulation
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Classical Phenotype-Based Taxonomy Was Ratified by Genome-Based One (II) :
Classification of wide range (‘Order’ difference) insects and identical species of a plant

Shun Komazaki!,Shamim Ahmed!,Masahiro Takahashi!,Sachika Ueno!,
Manabu Komori!,Manish Biyani3, Yuko Miyazaki2, Akiko Satake?,
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Abstract: The degree of the correspondence between phenotype-based and genome-based
classifications of species is pursued. Interestingly, these were proved to be widely
well-corresponding (at least upto the level of order taxon) regardless of the genome-based
methods, the GP (genome profiling) or the 18S rDNA sequencing approach. GP is shown to

be a more beneficial approach for classifying organisms globally than 18S rDNA one.

Keywords: Genome-based taxonomy, classical taxonomy, genome profiling (GP), 18S rDNA
sequencing, genotype/phenotype
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WO TICHEFE L TTEDH4E
WA O IR &% D
ES NITHYT 8% b
SEREIC T 1w b L THER
U7 AR ZER], Bk b
FEELFIDOUT N B DB ITFEIC
kB L OICHEEL, Ak
T 5, o THERAIZ TR
X, ZoEMEOH HHE
Hlizaog=—RIcEED &
ZZ25N5,

SCHR

[1]Kazunori Yoshizawa,Kevin P. Johnson(2005). Aligned 18S for Zoraptera (Insecta):
Phylogenetic position and molecular evolution. Mol Phylogenet. Evol. 37, 572-580.

U %, it F, =85 RET, Y IA T—A vy R, /JME BRI B #, fHE H—
(2008). JEEIC X 5 sy S 2 Uit L 7= ) B K B 00885, BEOF 750, 23 (2),
ppr188-189.
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7 AT FoNHEE (Parnassiiae) BT AR D OBRHEEIZHOWT
FOER
BN 37k
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e-mail : citrina846@terra—aa. com

On the emergence hook organ from a cocoon in Parnassiinid butterflies

Akio TERA
Lepidopterological Society of Japan
Abstract: Larvae of some Parnassiinid species make a cocoon, and newly eclosed adults tear it
with the hook organ at the base of the forewing upperside to escape from a cocoon. Each
species has the various morphological hook organs according to the structure of cocoon.
Keywords: Parnassiinae, hook organ, morphological character, structure of cocoon, emergence

<ETLEEBE >

— A5 B Lepidoptera @ 9 Bk OB IZFEZ1ED Z LN L MBN TV AR, D
hREIEFE ENWAEES 2, L L7 AT ZFoNdift (747 8F a 7 F Papilionidae) o fif
fMO—MITREZEDL Z ERMbN TS, HARETIEY AT & Parnassius O 7 AN
1 F 3 7 Parnassius citrinarius, t X 7 A3 1 F g 7 P, stubbendorfii, 7 A% F 3 7
P. eversmanni ® 3 fE T 5,

<gANVBRF a UOEN»L OB OS>

AN aF g U< L R E A DI AITIER L TERM S
FEOmMEEY 0P Tl 2, TOBRMATIET 208, UYREZO@EIH LM T2 Z &
MARFRTED, TA 2T IITREN 2 7> D BERHNRIE Z > TRl 0 2R LTV 5 08,
AN FaDEEITZIOL I REEKITIAGAT, ZORHFEITIAHTH -,
BEORER, MATIHE LR BRET b X OWHEMICMm L2 5 EHZHNTHHLTWD Z
Enbny . ZoYWnE BIXaiBEdE o Emicdh 5 1 ko FiRkEsE hook organ % ff - T\
HZ AR L (5F, 2006),

SURANRT FANHER T AT a v PAOMEIITE S 0>

DANRTFNHERNI 2K, SE. N T0 TR ENTWD, TD ) BbINEN 8 E,
I8 FED PRI BEIC O W TCERBEMBE CHARIZEZ A, AR BT 3 7D L I ITHOEIR
DHLOMNG WL R, HDVIEZEDO L) REERBD LN NVEDFE THA Th o7z,

<EIRERE OFAR L O & O BIfR >

ANRT FANEROEBEICOWTOBEFITL+HE (1979) ICk-o T—fn#HE ST
Wb, TNHND, BEREAELIFEIISVERGEZHEL, HUO@b L < e ixnvx
BRNEIRADEFTY ZELZEOREBEIZRESNRIBIRTH D Z &N . sk eE
BORIREEOME S ITERWVEBRRH D Z ENRBRIND,
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<Oy TR L SR O BIE >

FEA (2004). Nazari B (2007) 153 h=> KU 7 DNAICL D . & 2 AT F A O
YR O FHILEATV . A 7 27 7758 Hypermnestra [ A AT FARITIELS | 7 AAT 5
ARSIV E STV Y ) 7 7 g Archon IZEEAMC S # A A7 4 N Zerynthia |3
WIZ ER LT,

— B IR BORIRBEE RS & A 2T 7 Hypermnestra helios 17 %37 A I
HDHOERU LD Bk ERE 2R H . > U 7 7 4~ 2~ Archon apollinus (X4 A A7 7N &
LRIE L 5 e R (L o 7. = B 0GR BR T TR 0L B D BRI & E < G
LTWn5,

!

-

AN OFIVEZDEREE £ L HAASOFIYORBRS HL HREEOME (HEHEY

MILTRAFIVRD) ET AAEKBZEOHLEKR AT HRHIKHFE D SEM B (A &B)

< 5 H 3Tk >

[1] F A0 (1979) A DT Fay. FEptt.

[2] B AR (2004) 7 237 7~ #i B (Parnassiiae) m Ik 0 ~ O PRk . =2 — AL X —
No0.12:21-26, %8 DNA W3t <.

[3] ¢ K (2006) VAN mF avDRNLOMHIZOWT, BELI 57(4):291-295. H Aff#

I
B

[4] Vazrick Nazari, Evgueni V. Zakharov, Felix A.H. Sperling(2007)Phylogeny, historical bio-
geography, and taxonomic ranking of Parnassiiae(Lepidoptera, Papilionidae)based on morph-
ology and seven genes. Molecular Phylogenetics and Evolution 42:131-156.
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BIGICRELWZERDOBEA -SIZREAD=X LA
AR R, EHEfE
biEiE KT - BERE - BB RFHE
T 060-8589 by iE ALMR i AL X AL 9 74 9

matumura@res.agr.hokudai.ac.jp

Insertion and withdrawal mechanisms of extremely elongated genitalia
Yoko Matsumura & Kazunori Yoshizawa

(Laboratory of Systematic Entomology, Department of Ecology and Systematics,
Graduate School of Agriculture, Hokkaido University, Sapporo 060-8589, JAPAN)

Abstract: To understand the insertion and withdrawal mechanisms of extremely
elongated genitalia in the leaf beetle Lema coronata, we investigated the morphology
of the internal sac, behaviour and genital mesh.

Keywords: Chrysomelidae, Criocerinae, endophallus, internal sac, preadaptation

[FFam]— Wil R B 2R T oA ADO R R ERIL L OB TH A ST % (Eberhard
1985) [fl 21, #F2rZHLICHE L& O, AR ERI LT ik 2175720 O I,
ZLTREIERTDIEEEVEDORE]. 2O IR ITEM LA Tho7oIc# L TEE
£ 255 (e.g. Hosken & Stockley 2004). —J7, S HERIE i DR FE A3 HE 91T L, KR IFIC
ZOWNPREIZRDZENTRIND. EE, KRIVEWRRBSREZF DAY TIIITURMHE T
HOINRZ TN NDZENHE I TS (Kamimura & Matsuo 2001; Matsumura & Akimoto
2009). TiE, — AWK ZEI R\ E R E M2 R T - RZREBREFAIEDIHNF > TNDIDEA
I, FIT, REIVEWKRBEFEFON T IERI ALY EANWT, K RKFICAAKN T
ALBIERLSAN =R LD % BB LT 98 21T o7

(MEFETIE] ZeR sl (BB 8 E) oM, HITHmELERESREZRE S (A
REMONRENEIINIME O —H, AAXA M FIFEREE ~2RDBDLIE, THDIE)
(Matsumura & Suzuki 2008) . M7 7 ZERYNLY DR BEITFFICELS, KED 2 (ZI0ET 5.
FADMEEITIEF I 2 EY THY (B 2um LLT), ZRFITIZIAZDOZ O ENIC
ffi A& (Matsumura & Akimoto 2009) , #5723 ik S b.
FITREFOFARZ B OIMEEEIET D20, T AR IBRNNOERELTEMICBIZE L. &
DICATE O 52 & g 1349 30 43 Tho7zleh, REHMOT %1, 1.5, 2, 5, 10, 15, 20, 2557
TREEL, R OMERER B s O & Bk 2~ 7.

.....
........................

SHE

5]

[ - BB ] A APNASII R 4 B G, 8 Eo—EAsmL L=/ F
Lo Th, B O— M EL, BiIcE VR RENERIA TN .
. SHICHEE SO —EMANMITH AL, R, “EOREFMRL 1 B O
TW(BLE, SR BEOM A EFE M A 2 Bz  Nlo RN o)
B AR DR LI 3%, PO B LTI A\ A D M 35 LT, B P 55 5 T

. T
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F O FEEIE AR - S OB D BE F AL B E ST e, — 07, B R O EEIE, BEfEErIC
IXEBEL TW s, RBIORIZL s onER T2, ZOBEONMNE, #7eZEiiE (RS
2-10um) (T DI TW e, Fo, WRIOBEIZA BB 153005 5 53 10T Tha IR AL,
ZORMANEZ & ORI T /2SS Tz,
[f R A &Gl EhETm ] FAZRIFDMEEDARZREDIE ~OfF AL, LR 1.5
SCBIAL 5 T AIIT FAICIASH W, Lo, AT A3 TR T 52
WRENTZ. L DT T, ZRBIENS 25 53 £ T, fHASNIIREED VTV,

7o, BRI S DR LI XTI E 5 258, B CHENT-. ZOLEDAREHL T,
BENICAADO R RPN TR > TNDZ &R oTe. ZOZeMD, SIERE T o R TH T
58T T HIENHERIS T,

[ A7 0 e ] ZRMGNS 5 3 EFTOERB THMOBAKEEL, ZORE, WRNTEK T
WS TnieZend, NROBEOKEEIZEENOE SO EFIZE-T, EAMLEEhdZE
TEIHEEALND. £, WIRO KRG (B0 H A B oS - L H A A A O LA E
ESNTWD (M, Z2H)) 07D, BEOKEAAY OO FRINDIEREZS. SHIC, ZORET
DRI DIEE, MR ZONPATHNDDT, O RERIZHEV R RS AN LS5 81Z
8%, ZOLE, REOHA N EARZREOIE DAY A DM EN —HLTHWDHDOT, Ml f
R EBARSZ R DIE ~HASNDHI LIRS,

[ - 0l &7 o A] Verma & Kumar (1973)1%, NAVEOMAICOWT, BEICAH 5T 56
DI I KV E DI IA BN ZHZEaREL TS, AFETH, HFEEE 26ND 0 H DR,
FEICN AR DI (ff = 1 20 B0 A TR IS LT Y, AFETH W O IUHE IZ KD B D HRVIA 7»
WEZDHEHER S ND. M REIZITH AT A LRV, WROK R E (O Y 1 ok
S WAL E AN A O EANZEESILTND) B3 ELRD, DB IA TN R E A IRVIA T
5. DD, A P OUHE ICEVEVIA ENHBRT, MR EZ OB RND’ ZRATOREIZERE
HEEZEZHND.

[ L OBEOER] A BIXAHZOB 7 atAT, NUlOREAHEESZ il HH
SRz T, HEDIL, ZOBEPMIEEZ oL LB RIS, KONMIZBZ I
M7 58 OELAI DS BEER T DEHER L T D, IEH IZHE OO 3 1% (adhesive) 2 FF S22 ETHA
BRYTVOMOEL, M L EE O 2REICAL, TR EEE2EDRERN THHIE
N> T (e.g., Autumn et al., 2000). ZiUdE, YEVICEA OB G TiEn, BB THHIS
A# P OEEZL D, MEMZED TODLIENHLILD (e.g., Gorb & Beutel, 2001). 222
N RPBR ORU/NZEBRSNL, ZODOHIELTHLL THWLIEND, 5%, ZORICET 5T
FHIRT T a—FILLORRE N LB TH A,

Autumn K, Liang YA, Hsieh ST et al. (2000) Nature 405, 681-685.

Eberhard WG (1985) Sexual Selection and Animal Genitalia. Cambridge. MA: Harvard University Press. 244p.

Gorb SN, Beutel RG (2001) Naturwissenschaften 88, 530-534.

Hosken DJ, Stockley P (2004) Trends in Ecology and Evolution 19, 87-93.

Kamimura Y, Matsuo Y (2001) Naturwissenschaften 88, 468-471.

Matsumura Y, Akimoto S (2009) Entomological Science 12, 215-217.

Matsumura Y, Suzuki K (2008) Zootaxa 1845, 1-32.
Verma KK, Kumar D (1973) Journal of Natural History 6, 699-719.
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Mathematica® NearestFunction & SAELE % ¥ — v T
~F%&§yﬁwﬂyx%%®ﬂﬁm%%fwji@~
WIEHEZ L, FEAIEE? BELT?

b 3, BRI E 3\ FEmZRSR S
DEREANEHABREIZS ESF 769-1501 &1 I = & 7 & ff BT b 1k 2621

DG - AT AWFIUHERE KB ZEET  190-8562 B AUHS S )1 T Ak IT 10-3
NFEINNKFE LR 761-0793 &1 A M AL = AHBT# = 1750-1

E-mail: numa_san@nifty.com

Spatial point pattern analysis
with the NearestFunction in Mathematica®

Toshihiko Numaharal, Masaharu Tanemuraz, Kiyo Numahara®

Junko Moriue3, Ikumi Yokoi3, Yasuo Kubota®
1)Iryohojin Numahara hifuka, 2621, Hijidai, Toyonaka-cho, Mitoyo-shi, Kagawa,769-1501
2)The Institute of Statisitical Mathematics, 10-3 Midori-cyo, Tachikawa-shi, Tokyo 190-8562
3)Faculty of Medecine, Kagawa University, Ikenobe, Miki-cho, Kita-gun, Kagawa, 761-0793

Abstract : The Nearest in Mathematica® is used to find elements in a list that are
closest to a given data point. If Nearest is to be applied repeatedly to the same
numerical data, you can get significant performance gains by first generating a
NearestFunction. Computation time was shortened to a one-80th when we introduced
NearestFunction into our Hopkins Skellam Index calculation program.

Keywords: Mathematica®, NearestFunction, spatial statistics, Hopkins-Skellam Index
(HSI), epidermal Langerhans cell

1. [FL&HIC

1988 FF U U — X X 7= Mathematica®lZ, MR THRH XU 7L/ 7 o — N JLEHE T X
TA“CEf?)é[l] 2007£|5Mathemat10a®6 2008 K ( H AFERKIX 2009 445 )Mathematica®

TICK VB3 EEZ &, WMIAWSIFIZBIT2EEI AT ANEEFL TS [1],

NumaharaT SR *ﬁrfﬁ‘f‘ﬂiﬂ’j@ FECThH REREOEL D [RET TN
Z A fE (ELC) | D ZE L E N Z — I BlBR 2 R b, ZEMMEF 20 L72iF9% (BASIC
Scx W7 e 77 Ax%) ZMG L Tz [2], Mathematica® [X, 1993 /3 —
Var2olIVEAL, BIERZWEo TS I3]-19],

Mathematica®lX, %8 COMBEMBIEDO - DI KT VI3 A LhZFL, Mz T,
FHLWEEOT LT Y XA EEHFRMEIZITHOIL TS, Mathematica® 728U U —
ZAENTZDOEMIC, SETHERLTELEFn 77 00U B 2L TWDS, AENIE 2007
EFKD Y R Y 7 W THE LTz Hopkins-Skellam Index (HSI) [10]DHEH 7w 775 A
[711Z, NearestFunction Z#E&E A9 5 Z & T, MHEHEFEHNEMIZKEINT-,

2. SEEALI=- PC: Mathematica®®D/\—>3>

MacBook & (7 v 7/l B o —#% 2007 A28 2. 16GHz Intel Core 2 Duo, 3GB 337MHz
DDR2SDRAM, Mac 0S X 10.4.11) : Mathematica® 7.0.1.0 for Mac 0S X x86
(64-bit) (April 23,2009),

3. Mathematica® MD#AH A &% Nearest

& Nearest |3, FEEENTZT =X HICHERBITWI A NP OHERLE BT D204 95,
& Nearest |Z, HEDO Y A K, T V), XFEIHOY A MNIFEZ 5,
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& Nearest 1%, FfET —Z12%F L TIx7 7 # /v b T EuclideanDistance % 9 . 5%
D4 1% EditDistance Zf# 9 .
& Nearest Z# [f] UEET — Z 10 K L A3 2354, &#MIC NearestFunction % /&
5 ENRT F—~ U RATKREBEEDENH D
ffii& & L C. NearestFunciton Z & AR# DO HSI R 70 77 A0 X MFIHxREZ
fFLTHDA, LFEFREIL 804D 1128 HME S iz,

4. FEOH

2007 &£V U — A @D Mathematica® 6 & bt LT3, Mathematica® 7 (21X 500 % #E %
LR X O ERERE S B EN TV S [1], Mathematica®(Z /A K TIRMARFHRE 27
LATHDHIN, 12—V —RNZOREREZMDZLIIARARETH D, Mathematicae® THH
27 7 a—FFLHRFICIE, Y —F—RELEK ST T - XV EE
E< - KV REL) RTDIHERSZABEALTVWDZOTIERZWNER S, BORERO
Mathematica® L — % —/3 Tips ZXRICIZMTE DL LI RERE (A—VU 7 U XEFR
7 nal ete.) NhNIXEE-TWD,

HEE

AL BRI e FEIZE 7 1 75 A2 X » TiTh vz (2001-ISM-CRP-0003,
2002-1SM-CRP-2034, 2003-ISM-CRP-2028, 2004-I1SM-CRP-2036, 2005-1SM-CRP-2038,
2006-1SM-CRP-2043, 2007-ISM-CRP-2003, 2008-ISM-CRP-2003, 2009-I1SM-CRP-2006)

X #K

[1] Wolfram Research W =7 %A & http://www.wolfram. co. jp/

[2] Numahara T, Nakagawa T, Takaiwa T. Mathematical assessment of the spatial
distribution of Langerhans cells in guinea pig epidermis. J Dermatol Sci 1992;
4: 202-207.

[BIWEFAZ, TR, ma 2. EGRLHE - mGET - BOoRFE~0Fn  ~
RET TN A MRZEMBEOEIT~. 2 Ea—FF A A 1994;1:5-16.
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2006 ; 20 & 2 5, 186-187.
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®ET/04Z 4 ( NearestFunctionfERE D) 1/2

870424 ( NearestFunctionfE B#&L) 1/2

ve (» BesEEOEPEL RIS A BBERKASE 2009F118 »)
(» Mathematica 7 Hopkins Skellam Index =)
[~ %Ki J0% > 5 - NearestFunction#lf] by NumaharaT 2009 »)

(» X=2ar - FHEEM L
Clear[joken, t1, t2, pt];

joken = "Mathematica " <> §Version;
tl = AbsoluteTime [DateList[]];

(x F=% - FaLH U »
ResetDirectory[];
SetDirectory["mathematicadata"];

(» T—% : 77A)E - EREEHNES - B «
Clear[tdir, tx, txsub, x1, yl, xyunit];
Clear[txl, txsubl];

txsubl = "lc"; tx1 = "929C5 (2009katachi)";
tdir = Directory([];

tx = txl;

txsub = "fig_hsi_" <> txsubl <> ".png";

%l = 600; yl = 400; xyunit = " m";

(« BMEHS - F—SHIAD
Clear([g, xy, n, [p¥, onbjl;

gl{x_, ¥_}1 = (xx-x)%+ (yy -1 %;

xy = ReadList[tx, {Number, Number}];

n = Length[xy];

nf = Nearest [xy];

gnbl{(xl_, ¥1_}, {x2_; ¥2_}}] i= (x1-x2)*+ (y1-¥2)*;

(» E-EE&E BoaEiER

Clear[c, r2, r2§, r2data, r2M, r28D];

r2 = {};

Do[r2 = (r2, [gnb[Nearest [xy, xy[[c]], 211}, {c, 1, n, 1}1;
r2 = Sort [Flatten[r2]];

r25 = Pluseer2;

r2data = Sqrt /e r2;

r2M = Mean [r2data] ;

r2SD = StandardDeviation [r2data];

(» B-S5AGH BoEEER )

Clear[c, ce, rndxy, rl,[nfrd]rllist, r1S, hsi, hsindex,
hsindexSD, clqg];

clg = 1000; (» clg=ALHRBOKVELEH »)

hsindex = {};

hsi = Table[0, {clg}];

Do[rndxy = Table[ {RandomReal [x1], RandomReal [yl]}, {n}];

rl = Table[0, {n})];|nfrd = Map [nf, rndxy] ;|
nfrd = Partition[Flatten[nfrd], 2];
Do[rl[[c]] = SquaredEuclideanDistance [rndxy[[c]], nfrd[[c]]],

rlS
{c,1,n,1}]; rl18=Plus@@rl; hsindex = 25
.

; hsi[[ecc]] = hsindex,

{ec, 1, clg, 1}];

(» HAL )

Print[

Print[“ § Hopkins-Skellam index (HSI): EFHAOE (M,
Clg, IIE) II];

Print[

" |Nearestl"unction¥llﬁ - %IT70 ﬁibl_hy NumaharaT 2009 "] i
Print[];
Print["the directory<< ", tdir, " >>"];
Print["the file name<< ", tx, " »>"1;
Print["the number << ", n, " cells / (", x1," x ",
yl, xyunit, ")"];
Print["s Eé—E&MBREEIER r2- ", ram, " (", r2sp, ")", xyunit];
Print[" min/max= ", r2dataf1i], "/",
r2data[n] , xyunit];

(» Hopkins-Skellam index (HSI)®E & HHh2 «)
hsi = Flatten[hsi];
hsindex = Mean[hsi];
hsindexSD = StandardDeviation[hsi];

hsindex X
1+hsindex '

x°-1 (1 - x)o-t

If[haindez< 1, Clear[a, b, sg, x]; a=
b = Beta[n, n]; sg:NIntegrate[ . (%, 0, ﬂ)]i

Print["s# HSI- ", hsindex, " (", hsindexSD, ")", " p=_",

ve (» BSEROMEL L RIVA BHBERKXE 20095118 )
(» Mathematica 7 Hopkins Skellam Index =)
(» BF0YZ A by NumaharaT 2009 )

(» X=Par - FHEEM «
Clear[joken, t1, t2, pt];

joken = "Mathematica " <> §Version;
tl = AbsoluteTime [DateList[]];

(« F=F - FALHRY x
ResetDirectory[];
SetDirectory["mathematicadata"];

(» T—% : T7A0)E - EREEEHRES - B «
Clear[tdir, tx, txsub, x1, yl, xyunit];
Clear[txl, txsubl];

txsubl = "lc"; txl = "929C5 (2009katachi)";
tdir = Directory[];

tx = tx1;

txsub = "fig_hsi_" <> txsubl <> ".png";

x1 = 600; yl = 400; xyunit = " m";

(« BMEH - F—sHIAD
Clear[g, xy, n];

gl{x_, ¥} 3= (xx-2) 7+ (v -0 7%
xy = ReadList[tx, {Number, Number)}];
n = Length[xy];

(» EE&-EE&E BAEER

Clear[c, r2, r25, r2data, r2M, r28D];

r2 ={};

Do[xx = xyllc, 1]; yy = xyllc, 2]; r2 = {r2, Sort[g /@ xy][2]},
{c, 1, n, 1}1;

r2 = Sort [Flatten[r2]];

r2S = Plus @@ r2;

r2data = Sqrt /@ r2;

r2M = Mean [r2data];

r2SD = StandardDeviation[r2data];

(» BR-S¥ LGl BoREER )
Clear[c, cc, rndxy, rl, rllist, rlS, hsi, hsindex, hsindexSD, clg];
elg = 1000; (» clg-EALMEROEVELEHK )
hsindex = {};
hsi = Table[0, {clg}];
Do[rnrlxy = Table [ {RandomReal [x1], RandomReal[yl]}, {n}];

rl = Table[0, {n}]; Do[xx = rndxy[c, 1]; vy = radxy[c, 2];

rl[[c]] =Min[g/exy], {c, 1, n, 1}]; rlS=Plusearl;

rls
hsindex = E; hsi[[cc]] = hsindex, {cc, 1, clg, 1)];
r

(» AL w)
Print[

NN SEENSSEENESEEEESEESSSNEEEEESEEESSSSEssasEssssessssssses”];
Print[“ § Hopkins-Skellam index (HSI): ErFhHAOE (",

clg' ||E) ||];
Print [

" [BY0#35A___by NumaharaT 2009"];
Print[];

Print["the directory<< ", tdir, " >>"];
Print["the file name<< ", tx, " >>"];
Print["the number << ", n, " cells / (", x1," x ",
¥l, xyunit, ")"];
Print[*s (EK—EAMBEIRER r2- *, r2v, * (", £28D, *)", xyunit];
Print[" min/max= ", r2dataf1i], "/",
r2datan], xyunit];

(» Hopkins-Skellam index (HSI)#®E & HHh2 )
hsi = Flatten[hsi];
hsindex = Mean[hsi];
heindexSD - StandardDeviation[hsi];

hsindex A
1+ hsindex '
xo-1 (1 -x)o-t

b

Print["# HSI- ", hsindex, " (", hsindexsD, ")", " p= ",

If[hsindex< 1, Clear[a, b, sg, x]; a=

b = Beta[n, n]; sg;NIntegrate[ . {x, 0, a)];
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Bg]i]F

If [hsindex z 1, 8g = Null;
Print["# HSI- ", hsindex, " (", hsindexSD, ")"1;1;

(» AEEY Y TR »)
Clear[flab];
flab = "HSI=" <> ToString[NumberForm[hsindex, 3]] <>
"  p="<>ToString[TraditionalForm[sg]];
Clear[figl];
figl = ListPlot[xy, AspectRatio -» Automatic, Background - White,
PlotRange » { {0, x1}, {0, yl}}, PlotStyle » PointSize[0.01"],
BaseStyle » {20, FontFamily -+ "Courier"},
FrameStyle - Directive[Black, 20, Thick],
PlotLabel -
Style[tx <> "; n=" <> ToString[n] <> "; mean r2=" <>
ToString[r2M], 20, Darker [Blue] , Background -+ White,
FontFamily -+ "Courier"], Frame - True,
FrameLabel -» Style[flab, 22, Darker[Blue], Background -+ White,
FontFamily + "Courier"], ImageSize - 600];

(» HH3: ARETT )
Print[figl];

t2 = AbsoluteTime [DateList[]];
pt = N[t2 - £1];

(» HFE »)

Print["FTEMM ", pt, " ¥ :Date=", DateList[]];
Print[joken];

Print[

(» EBOIUT =)

Clear[tl, t2, pt, joken]; Clear[tdir, tx, txsub, x1, yl, xyunit];

Clear[txl, txsubl]; Clear[g, xy, n,;

Clear([c, r2, r2S, r2data, r2M, r2sD, clg];

Clear[c, cc, rndxy, rl,.rlli.st, rlS, hsi, hsindex,
hsindexSD, clg];

Clear[a, b, sg, x]; Clear[figl];

Clear[flab];

§ Hopkins-Skellam index (HSI): EvFhI0i% (1000H)
| NearestFunction#F|/ - 4817045 A] by NumaharaT 2009

the directory<< /Users/numa_MacBook/mathematicadata >>

the file name<< 929C5 (2009katachi) >>

the number << 346 cells / (600 x 400 pum)

1 (B —EEEREEIERE r2- 21.0871 (3.94229) um
min/max= 8.4214/34.7845 um

# HSI= 0.297017 (0.0125714) p= 1.51977x10**
929C5 (2009katachi); n=346; mean r2-21.0871
400

soof °

100 200 300 200 500 600
HSI=0.297 p=1.51977x107%¢

PR 6.89755 FIDI : Date={2009, 7, 5, 18, 0, 0.554014}

Mathematica 7.0 for Mac 0S X %86 (64-bit) (April 23, 2009)

59]5]5

If [hsindex = 1, sg = Null;
Print["# HSI= ", hsindex, " (", hsindexSD, ")"]1;];

(» REEETYTER «)
Clear[flab];
flab = "HSI=" <> ToString[NumberForm[hsindex, 3]] <>
" p=" <> ToString[TraditionalForm[sg]];
Clear[figl];
figl = ListPlot[xy, AspectRatio -» Automatic, Background - White,
PlotRange -+ {{0, x1}, {0, yl})}, PlotStyle » PointSize[0.01"],
BaseStyle » {20, FontFamily - "Courier"},
FrameStyle » Directive[Black, 20, Thick],
PlotLabel
style[tx <> "; n=" <> ToString[n] <> "; mean r2=" <>
ToString[r2M], 20, Darker[Blue], Background - White,
FontFamily » "Courier"], Frame - True,
FrameLabel - Style[flab, 22, Darker [Blue], Background - White,
FontFamily + "Courier”], ImageSize - 600];

(» H73: JEEBET VT »)
Print[figl];

t2 = AbsoluteTime [DateList[]];
pt = N[t2 - t1];

(» 714 »)

Print["ﬁ?ﬁﬂ%f’ﬂ ", pt, " ¥ :Date=", DateList[]];
Print[joken];

Print[

" = = —= —= —= = ||].

(» EEOLUT »)

Clear[tl, t2, pt, joken]; Clear[tdir, tx, txsub, x1, yl, xyunit];
Clear[txl, txsubl]; Clear[g, xy, n];

Clear[c, r2, r25, r2data, r2M, r28D, clqg];

Clear[c, cc, rndxy, rl, rllist, rlS, hsi, hsindex, hsindexSD];
Clear[a, b, sg, x]; Clear[figl]; Clear[flab];

§ Hopkins-Skellam index (HSI): EXFAHHOFE (1000E)
IB70#5A_ by NumaharaT 2009

the directory<< /Users/numa_MacBook/mathematicadata >>

the file name<< 929C5 (200%katachi) >>

the number << 346 cells / (600 x 400 pm)

Bk —EEM B EER r2- 21.0871 (3.94229) um
min/max= 8.4214/34.7845 pm

o HSI= 0.2974 (0.0126058) p= 1.93758 x107%*
929C5 (2009katachi); n=346; mean r2-21.0871
400 g - T r;

12)0 00300 .4.00 : =) '.sn
HSI=0.297 p=1.93758x107%*
FRERSM 558.66 ¥ : Date-{2009, 7, 5, 18, 10, 25.469197}
Mathematica 7.0 for Mac OS5 X x86 (64-bit) (April 23, 2009)
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The diaphragm: a key organ for evolutions of the mammal and the human
Hiroko KITAOKA, hirokokitaokaO00@hotmail.com

1. X CHDIT—WAFEDOERITEYI ) ?

WAL, BBAELIICK DR BEEZREE T HFHESOME EXINTWD, L, BEI Y
DEHIRIVEDOHAIEL H 5, HEITHZ W LR, IR EIFIIIARETH D L, BRIk
DLREBEON G 2 DRI, FITRET 5, —IZ, ZA—TDOERIFA LV ASA—BHEOEMETR I
Do (1) TRTORAA=DE L, (2) AvA—=FIRbh, (3) ZOBMERLTIHEA L A—
DEELRRND, LWV oBHETERINDIONEE LW, BEESE 1 OF5M2imz S, ik
HURBIEE SOEMEMT-S 20, B1oORELED LY, RIZL T, 350%&MEE2-ZTEE. b
LIS ENHILEIIO DDA 90, HDH, BRETHLH 1], 1T/ AVICHHEBEERSH D, U
= (EHFEH) OFIZiE, MEEEICEPOREEZ S L ONH DM, e & gL 2 T 2 H O TlikZew,
K2 — 3 2RI 2 FF O DI LS T Th 5, EXFOmBLZFAT HHHEMD 5> 5, Wit
BIIMEIZER A B A D ETHIEEZ S W, MiNICERT 5, B ERroRREIX, e DAL
WXV BNICREREEZRE S, AREEZE KIS, Wiz THERIEZ 120> - 72 gL, Wik
o h EITEBURICHNIC K& R E21ED Z L ZAlREIC L7z, AEMRAEIL. PR LI Ok & 2 IR
HAR &, Wil & ) EHE NI E 2D B 1P 7=, MRS RIE ek b LI (K
M) 35 & BTEREESRIC L > TEM SN T LE W, FERAE T T 5, F/-. BB 2R
He T, BIREZ RN THE S5 L BHRIIMER A IR D, BAEORENRIITE LSS, =Tk
DOBEIZH > T, BAENR ZEETHO0EERV, 208512, Mlahis v s ERREFEOH 7272
BRI DSRRPRIRIZ X > THFLEEIC 5 2 v, BRZE L W O FRIRTE OB 72 2B 13 2 OFIFEY) & a3 &
Thd, BEEIX (722253 £ ThH oD, UL, MoK S LYY ] Tho, BEEEICL S
WFLEA~OHEIL, EMia~DHE(k &0 A T, MM PRE LN ELHTHEEOMA TH 5,

2. WHILEEDOATEEMEIT LOHAS: Lungs Of Health And Sustainaility

B O EEM T H D Milaliiz, LosL, BEOM LY L BBEBGIREMENZ A5 Tn5,
SR D 2vh 0 IO 2R EE (S0 & LTHY, MAKDIER T b T AT HEIZ I
AL CTEBENMIKICER Y AEN DM EEST-, —J7, WILEOM I, MilaN Tl A I
ZESIIR CEZ W - TR E N D 728, FER A IR FT R 72 22 SR AT, BB IR N
KFT 5, WEIC, WLEZ RERE L9222 LIRS IIEECIXn eSS, L
N, TWOEES e NBFTRT 2MiFLESE AR SEICS 2 DITLEICZ T AR T
MoT=TodIZ, MR ADBECHIEZ EFXT D2 EE2IEDTZOTIIRNES I M,

e BHEOMOBBEBIGIRILEL . ERFMORToEH TOEELZARRIZLTWS, BESLE
HRIOM 2> CW=Z EMEAaNBHEEINTE Y, BWBREBEIGEN NS LZE RS- E
ZHNTWD, LndIZ, BIEOH EOBENHAIETH 2 DIX MWD 2725 9 i, Regitpgiz, i
{EL7= 7 Th D BHHIIMD 2 Z=IRSF 7= D9 2

JEDOPEREIX, T AAZHABERE ST THID D & TIidAeVy, ZERMR 24 280, 22h o irilEky BE
EWAT D EIFEET b, RRHFOBERE N5 ThiuX, WA EOWEREE ) NG %L
FTDHDRERERE 0D, EERICE > T b BERNIFH LT, KNICIEE S22 TED F R
EEBITHEHT A2 ETH D, B MIBWTIE, KR 0.5 OBED 9 0 %lTZ 0 F MR F I HEH
ENDHN, BHETIE50% LPEH SN2 E T2 EBRFENH D, ZDOENIT, KFLEEOENE K
LT %, MFLEROKIE O/ MRITE A+ 1 T, WAMBOFIEHIZ TS 720 A4 XeRFFL T
BN, WNEE w DZEREBME 2RO BEROMICH - Tk, 22K B ITE LB EE o Bk H IR
EEZBND, WILHOMIIMBERDRICBWTE DL LOD, BATE TR ARSIk 5 RA
YR R IZ T L C, RIEN ORI T RE/RIEREBI L AT A Tho7- 2 LA, BHICELIEXREZ LT
BLIEEEZDLND, REMIEORRIT, ik B A K 2 W L CHIEREENME T L), &
THWHNEIITH D, EiL, FFIEREEIC X 2 BIETS > 72 FIREMEN & 5.
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3. b MOESBHITORIR—KEAERIE

b R OEIZH > T, KEMRZE O RIS > THEHIMBITHHESL SN EEZ LN TWB[2], B
BITORIFRE LT, 1) EEZBAHRICL GEROEEOFERICHWS, 2) REKEZEMICHESZ &
TRARZIERT D, REDPIGRMIRBEESNTWDEN, WELETEHIT ARV, FAUE, SIS K - THERR IR
DOFERFENESE—FTDHZEICEB LT, [HELEFICHKI D] WO ERET D,

I L > THEFIX, B FORGEEFRRRIC, R LEOaIa=r—a VOEERY L THD,
t I RYOKIZITERH Y . RIS CCTHREERT 2 2 EnRKEDOHETHMOENTEY ., BB E

FEORIRE THIEMBIRE SN TWD3], &, B, TFH AL, ST ol IFRiEE AV TH
%ﬁo@% I, WIS EEREZEN ST, BREOFENIE, FmREoERGE T TR,
MR AESE (K%, OXR, BREE) binbs, FHRZESIELEZNDOIRE DEENES
FENC—F L, EERBIENTREICR D, ZOZEN, HOBMNESLT LB EEZOND,

FEARRBIXEAMNZ MO R— 2RO E L TR Y | (RBE L OFFETRD & H S i F0 2 A TR 23
BET 5, nIEd 2 & R—2RN 2 McBE LT, MiadEE LIRKRDNRAT S, hasiiEd 2 &t
FLR O PEE TN L0 G LT, FERAHEI S L, R—ARTOMEICR D, JTATHEET S
BRIV IE i S U CABRIE 2 BENC BB S8 5, £, WA DEZIHER O — % IUHE <8 Chif
MEREZ M S5 &, MMRENS S SIZEMICBEIT 5, ZAPBEXMERTH S, b MILERERIE
ITHER 2 D7y, BFE ORI 2175, K 1iX, 7T~F 2T lEN (S 25> Tn
5 EEDREZTLE LD TH B[], BRI XL 0 FERREOA EI1ZF 15cm ETF L, BFETOK
TEOHIE Thbi 5,

t MIWMAEOF TR LD LFETHY ., o, BEF L EFRICHKS 2N TE S, BEiFofE#R
RHZ LD XIS B HITEI N AIREIC 22 D, B EOMHASCHADIERLEETH L0, HHhE
HETHFERH-TZZ, HEOHEMHEMCHREERAER L UTREFL S 5, BREZKEIZL
TREIT D Z LT, B & BB RN 2 S8, DWICIHEMICHEA O SFERR 2R
L72DTIERWTEA D I,

beginning of insp. end of insp. begmmng of exp. end of exp.

inspiratory phase post- mspwatory phase expwatory phase
no singing no singing singing

Fig.1 Body motion during singing a Noh song

4. Bz

22 23 D HEBN) OHEIZ B > T, ARFEDALAR A PR DS HT 7 70 AT RIS & A A L T
Tl WAZHIEEOY A ARRE~OHISE LA LD DI L, MWERE OZEMEEN SHEOENE
FEHRLIDZ L, 2L, ZRHOBRICEH ESWTC, WA [HEMREFEEE diaphragmal | | b
b %& TKPAERREIFSE horizontal diaphragmal] &FESZ & ZHEET D, F7-. Homo sapience 1%
PV, Homo cantale (D72 (V&) LIESTZ & A#ET D,

SCHR
1. Kitaoka H and Chihara K. (2009)The Diaphragm: a Hidden but Essential Organ for the Mammal and the Human.
Proceedings of 11" Oxford Conference (in press).

2. Stanford C. (2003) UPRIGHT the evolutional key to becoming human

3. Okanoya, K. (2004) Song syntax in Bengalese finches: proximate and ultimate analyses. Advance in the Study of
Behaviour, 34, 297-346.
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Morphology, Function, and Development in the Butterfly and Moth Wings
Akihiro Yoshida
JT Biohistory Research Hall, Takatsuki, Osaka 569-1125 JAPAN
Abstract: Morphology of the butterfly and moth wings and its relevant function
are described and discussed. Transient wing morphology during development and its
relevant function are also described and discussed.

Keywords: morphology, function, butterfly and moth, wing, scale
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Spore like structure formed by self-spreading behavior
of phospholipid molecular assembly

Hiroyuki Aoki

Department of Biochemistry, Okayama University of Science,
Ridai-cho 1-1, Kita-ku, Okayama 700-0005

Abstract: Spore like structure formed by egg-yolk phosphatidylcholine myelin figures has been
studied by use of an optical microscopy. Budding of giant liposomes (GUV ~ 50 um) from the tip of
spore like structure were observed. The size of GUV and the forming behavior were discussed using a
geometric packing shape and a phase separation phenomenon of phospholipid molecules.
Keywords: phospholipid molecular assembly, spore like structure,

myelin figure, egg lecithin, self-spreading behavior.
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“Lively” Dynamic pattern formation

in an active liquid film

Department of Physics, Kyoto University
Yongjun Chen, Yuko Nagamine, and Kenichi Yoshikawa

[Introduction] Pattern formation is ubiquitous in the nature.
Labyrinthine pattern formation was found in physical systems of
reaction-diffusion system, a thin magnetic film, amphiphilic
Langmuir monolayer, type | superconductors in magnetic field, a
droplet of ferrofluid in magnetic field and Hele-Shaw flow. The
formation of the pattern is complex. General mechanism of pattern
formation is the competition between two antagonistic interactions.
The system tries to obtain the minimum of the energy and the
stationary pattern maybe corresponds to the state located on the
minimum of energy. The labyrinthine pattern formed in
aforementioned systems is steady in the evolution of the patterns. In
this presentation, we will discuss dynamic labyrinthine pattern
formation in an active system (see Ref.).

[Experiment] The experiment was performed at room
temperature. A thin film of pentanol was deposited on the surface of
pure water. A small hole larger than some critical size was created by
blowing air-organic interface. The phenomenon was monitored by
video camera and data was analyzed using image-analysis software.

[Results and Discussion] The labyrinthine pattern is formed
spontaneously by contact line after dewetting of an active liquid film
from an aqueous layer. Figure 1 show a typical pattern. The pattern
changes its morphology in an autonomous manner. The thickness of
the film and surface concentration of the active molecule in air-water
interface are governed by diffusion process. Considering the motion
of interface, we propose a geometric model which reproduces the
dynamic pattern. Numerical result is shown in figure 2 and
reproduces dynamic behavior of pattern.

Scaling behavior of interface growth from active motion is
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discussed in this presentation. As shown in Fig. 3, the growth of a
domain pattern obeys scaling behavior. We perform comparison with
the scaling behavior predicted by Kardar-Parisi-Zhang (KPZ)
equation (Fig. 4). In the simulation, we found that KPZ equation can
interpret the essential aspects on the domain pattern formation.

t=0 t=1.0 t=2.0
Figure 1 A typical pattern. Figure 2 Numerical results.
Scale bar is 2cm.
0.2 T T T 0.2 T T T
0.1 - ok _
0 -
0.1 - 0.2 -
= 02 - = 0.4 .
g 03 - S
D 04 f - o 0or y
3 0.5 P - 3 0.8 = -
ok ] T .
08 | - = .
-0.9 1 1 1 04 1 1 1
-1 -0.5 0 0.5 1 -3 -2 -1 0 1
Logio t Logao t

Figure 3 Log-log plot of width (W: cm)  Figure 4 Log-log plot of width (W) of
of interface against time (t: s) from interface against time (t) from
experimental measurements of a free simulation based on KPZ equation.
growth of interface.

Reference
Y. =J. Chen, Y. Nagamine, K. Yoshikawa, Physical Review E 80, 016303 (2009)
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Spatiotemporal Patterns Formed by Ag and Sb

on the Electrode Surface
Yuko Nagamine, Kenichi Yoshikawa
Spatiotemporal Order Project, JST/ Faculty of Science, Kyoto Univ.
Department of Physics, Faculty of Science, Kyoto University, Kitashirakawa,
Oiwake—cho, Sakyo—-ku, Kyoto-shi, Kyoto

Abstract: The spatiotemporal patterns formed by Ag and Sb on the electrode surface
are an intriguing phenomena because the patterns are formed by metals. To elucidate
the mechanism of the pattern formation, we have investigated the characteristic of
the patterns. In the presentation, one of the experimental results obtained using
the radiation light (SP8) will be introduced. The result indicates that the pattern
is formed by the phase separation of Ag and Sb and the solid electrolyte of Ag and
Sb contributes to the pattern formation.

Keywords: Spatiotemporal Pattern, Phase Separation, Electrode, Solid Electrolyte

[BW] Ag & Sb 2D LI KBKPICEEICEFEABEmEZ 2 KA L, BEEICER
EWMT L TAg Ll Shax—HoEmMEmEICRESEDS, ZOWAFICLY, EMERmICE
EHDOARNTIA T NDRDSHEBRIFEM AL -V BNELD, ZNLONF =T ENLE
Wm EZ2E <, TNETOMRET, HOA N TA FITEFERNEZLGENL, BEOX T A
TET v TFEUDEZLFENTNDH I L EZ R LTS (Y. Nagamine et al., Phys. Rev.
E 72, 016201 (2005)), “H O DFERNSL . Fx T, FFlcth o2 —r 1o (a7
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TOBRIZR D, T ORFZER N Z — TRk DAL T G TR & 4v 5 FE 1 BH iR o
ZERINH — v LR 0 HIENT A —HIiC kD HEITIRSCEER 2 EA L Rl OGS %R
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Application of Fibonacci Spiral to Image Technology II

Riichirou Negishi, Kumiko Sekiguchi
Saitama Institute of Technology, 1690 Fusaiji, Fukaya, Saitama, 369-0293

Abstract:

An application to image technology was studied for two arrangements of pixels as the Fibonacci spiral; one is
“Sunflower spiral” simulated from sunflower seeds, and the other is “Pineapple spiral” simulated from
pineapple ramenta[1]. The study included improvements of image quality due to Moiré being prohibited and
visibility of the images and arbitrary sampling from the information obtained through the images. The results
have confirmed the improvements.

Keywords: Image technology, Pixel, Fibonacci spiral, Moiré, Visibility
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Continuous Deformation Extending over Three Sphere Packing
Structures—Simple, Body-centred and Face-centred Cubic Structures
Y. Teshima® and T. Matsumoto™?

! National Institute of Advanced Industrial Science and Technology (AIST),

1-2 Namiki, Tsukuba, Ibaraki 305-8564, Japan
2 Kanazawa University (Prof. Emeritus), Japan
E-mail: yoshinori.teshima@aist.go.jp

We show the existence of a continuous deformation extending over three sphere
packings corresponding to simple cubic lattice, body-centred cubic lattice and
face-centred cubic lattice. Throughout the continuous deformation, each sphere makes
contact with at least six spheres, and the entire structure sustains a packing structure.
The changes in packing density, contact number and space group under the deformation
process are explained in detail.

Keywords: sphere packing, hexagonal lattice, simple cubic lattice (SC), body-centred cubic lattice
(BCC), face-centred cubic lattice (FCC), continuous deformation, packing density, contact number,

space groups
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Models of Polyhedra and Space Filling Crystal Structures
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Delivery service of the Science Museum, Niigata University
— “Universities in our livings” (TOKI MESSE, 11-12 Sept., 2009)-

Takashi NIKAIDO and Atsushi MATSUOKA
Niigata Univ., lkarashi 2 no cho, 8050, Niigata 950-2181, Japan
Abstract: The Science Museum of Niigata University gave a delivery service at TOKI
MESSE, Niigata Convention Center, as one of outreach activities. The contents of the
service were as follows: 1) promotion movies of the Itoigawa Geopark, 2) exhibition
of fossil/mineral/rock samples, 3) sketch drawing of these samples

Keywords: University Museum, outreach activity, delivery service, Itoigawa Geopark

[ZL®»IZ

20099 A 11-12 H (& - L) O H, STHEFFE WAL 20 4 BB PRI A R 78 4 5
BHEE KB LOFIZHDHRFE —HBOKFET, HFILLWASEZAST LS BHEBEHO
KEA Y (FiEarXryvarkry—) CTHEINE., HSFEEOLMBIT, HERN 13
RFOLATRKFHEETH D (RER: FBEFTERT). FRERZOHIRIZKIT S Mo
i) &L TCORESCHIBLEMAZIE Y E WO BLENG, FEE - Rl - KRy — o2 &
RER L. FERFHRZENS IV AT RAI 22—V T AN KRy —IcHE L.
B E

2009 4 8 H 22 AIZRAI T A NR—7 PR A R—7 IZEINTZZ & &% T,
BRECTHI AT AI 22—V T LEHIVOELERME (REOE L) [2BWT, %
BN A R—=T RN T HREREZITo TV, £, PAZVAI 2=V T A, HEI0O
FHRERE, FRERCARBFRE, fRIT 7y~ 12— U7 AREET L AL
Y778 FE L, BROIREEOLLREL TS, SEOHF A Al 2 =TT A
OHETY—E 21T, HERIEOFEIHEN & W 5. HEl— B 22k 5658 — 1 Ti,
UTD3mEERK L 1) REJNTA =7 O BEO KM, 2) filnd “I 22—V
T LT TObA - I BAEAORER, 3) BREREHWERAT y FIKER. B, 4
BIOITHICIE, FH1IELOEERBICODEDL 84N, AX vy 7 E L THEFICEHEDS .
FEH

AEEE, FRRKETA T AI 2=V T 2AOGFHEZELTRIZTE—LT25 5 2T
KEnbole. £, Ay 7HELELEHOERREMOR WSS Lol ERDMNDY
RTWVWT TS A ML B AREDILATE T TR L, MR E LR os
AERIZONTY, BEEZNT CAZr v F 2R LERGEN S -T2, VA N—T L \)
FEDORZDOLWEDDFMEEZT E—NL L LD ETDHERITIE, FIZHK - TERERICND Z &
NTELERDE DT =N, E=F—THRLIFHL LIZRKREWZ ERnbho .

-151-



24 2 (2009)

A IBIE B R DOREEE L iREE G
AV S

PEFEBINMAWIFERT, B ERs5ET ISTA
ogawa-t@koalanet.ne.jp
Function and Logical Structure of Trafic Signal System
Tohru Ogawa,
National Institute of Advanced Industrial Science and Technology (AIST),
Interdisciplinary Institute of Science and Technology, and Art (NPO-ISTA)

ZITEY BT BOR, ABFLZE L STEOBRICONTOEFORAERT, SIT4 LR
02 ReHIFIZ 0 BE LT 2 7 Z 7 VR G LR D 1970 AT R4 Y TRIZ L. IR
WS 7= HR - BIEORATT. RO HOOFEETTN, HFERELEH L0, BEELE LT
Tyb—E R L THROEEAL

L. G5 DR,

II. 4 XSEROREESITIED S BEOBERIT,

§1 MMEFDOE®R

RARFEDOR B2 5 T < EHBOFE R =BT KIZ XD ZBEFICONTOFERTH L, [H
FHEATE L, RiTlEEi) &, DO ARANDFB THEH - TWDHFNA, HRFE 21297
THE CERTIEZRW E W S & U CRallo ZARMESCIRIRO B RIS DWW TR L 720,

HIEED TETIFAT) 8% T 22 &k, BAARMICIE TESEE W > TENnA S, LarL, H
KT [+ EEEZHL ST LW EERD ELTH, REROESNA~HOITH D THEF])
(and/or [#H5) VAR LI CBRIND, &2 A, 30 RERT, WERFMA T oSN Ty
ROV KA Y CIEIRFICER LN O RERNDHIE L ZA, FRERL T FA Y NZ&D BRI
oo THIMEBEDOTZHE-TZ] &I DTHD, TIULE I ITIEWRWA, HARD BB EIEEEE OfF
B TCIEHY 9D EThD, FEETENOLINTAIT LI E X2, RESHDOEEITR
272> TDH DL, YO BARTIIF#RE (51Ebo L TRENTVDE G LAWY, ThH
BHARER & THUTE D WIHEFHIERH Y 2 & 5 72!

HBEIZ DO O DO/ IHIEZBNERDL Z LIXTE eholz, L, B THIUL, RER
O TR LTEBTERY) LW RO DCAEN BN S D 2 L 13, 15
SRR LTWAERIE, HETHLEOE NICHAT2@ITHETH D &V ) RFTREFEZEO 3%
ZEHENTH D Z L3NS, B ER TIIER I L ICHHAOE S AHRE TS Z & T,
HilE O B B EE DS TRIERVICHE KT 5, FIHEANL, EAZ00 G A EHEIC A D LA TS - Hidr
T, JRAHE B ERGIE B IRICHEIZE > TOIUE, FBITE Z 6520 0 ) BUELR A Z D,
— Rk EBR LT, ZDH D 30 REDHIZ, ARD T AT LEWNANALDLTRAMD>TND Z

1 Z OGO SCFET 1993 IO UL SHEBIRE TR O U bEE 31 (LESTI) 12 T2 24 & inE
OMi=b] EELTENEDR, FEAEFEIZZ2EZECTWRNVWOT, AEOT7T—<I2iEi%4 7
HLZUDITTRBISE WX, MEREE L2,

-152-


http://ja.wikipedia.org/wiki/%E7%B7%91
http://ja.wikipedia.org/wiki/%E9%BB%84%E8%89%B2
http://ja.wikipedia.org/wiki/%E8%B5%A4

EITHENTS, RITEATYH, ALV —FHICREZR T LBMEZK L5, 2777V
D& RIFRIZEIC K DB HESEEFOEA L H D,

§ 2 4AXKREROEESIE DS BEOERS T

SNFERBUE L TV X RO TER D DRRELZ WX DR EREEZ D, TNENNE 1
L LTBZ 9, £, BRICHDLE T, AAmIT T 5,

WIR, TORERITIT A FRZENZEIUT, EOWRAEFHAFEYLICH Y, BITEOBEN LKA
TWb, fE->T, m—& U —btwn HFRIE & T 5,

AR TIN5 2 HFEIC DWW T, FEARMICIEFESE (A2FE) IZH] O BERE L5 Th D,
UL, FAYTREFITIE, ERMIZE 2B BIZE STV, HDHHM (ENEiEATYH
[FS 728 RAETC . WL DIEE LTH I D) NHIRAT 2 HOIT SEITIE 3 DD ATREMEN &
0T, ZOHATEH, FEEIF4HFMFO 1 HH BIIXRARD) ZFET5H, 2oL EicfE
bAHOIEFEEILTH H000, HhILTWRWEEIL 3 Fo A0 & AL, BTEDER
D THRNTHED 5, MBILE OIS T O & kTR ORIRTh 5, AT+ O dsy
BEE S, 4 e bEpI3ED 5, —ERRIO% ., B2 IXRFE EALONEICHE AR & H A #ED
R TEELEX ST-RHCH A IV TRUESHEDLIVTEE L THED 5.

ZOHRITEHETZ N, RO WRWIB T E WS- lIG 2% Tz, TORAARTHLERL LAY T
VINRERS—HFATHY, ARG ICHED D BEEDAY v b bHLEKTICSED,

e
— =

— ' 2k
iy '3

N s Emuno
SHOITRSAYA .

=0

]

1970 FARE T A Y TR 4 XK OWE, EMEITICE S TRRLTND, K
HEOTREER L, AD LSS T2H DR, 2hEn®—0. @—0, ®—0., —hbn—FK
ICHEITT 5, GREEMICIZTZENEN 1 B CTHANLT D)

(X€) =i Ry 721 R ¢ 3 1A

BITEITHRAL TRV KD T HENS DB DOEEAZFF LT 3 HF MGt M L THED 24K
W TH D,

(M@ =l xfibhaHnzmrl, OZFA LRI EITEOH Y F CHATRHE,

-153-



24 2 (2009)

BB LCEORIRO— F L ihigMER

EARREE, Bghli—ER2, KEHEAS RS, ARG
1ff$F'ax1hIﬂj< FYA FER T651-2196 5 T PE X AP PEET 8-1-1
2 RER A Y AT L TLEEER, T 470 — 0393 W v HEERT PR ST 101

SN TP IEEABAES, T470-0392 {7\ BT )\ T 1247
AR T 3EIFIHHFES, T921-8501 A4) 1 EH ) ERE  HHBTESAS I 7-1
5o FAERRAEES, T112-0011  BATERSCRUX T4 4-46-10

Analysis and Conservation of Petroglyphs in Central Asia
Ryuji Takakil, Junichro Toriwaki2, Shinji Mizuno3, Ritsuko Izuhara4, Makito Kashiwabara®
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Abstract: The method developed by the present authors to characterize shapes of petroglyphs is
applied to obtain a correlation between distances and shape-code differences among several
archaeological sites in Central Asia. A good correlation is found for sites with distances less than
500 km, so that nearby sites have similar styles of petroglyphs. This fact seems to show that
cultural interchanges were occurring among sites with distances less 500 km.

Keywords: Petroglyph, Central Asia, Archaeological sites, Shape code, Difference of styles
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EWRAREIC R o T2 2 BN D,

72770, SFETORRIT. TAXy I AT EEAUTHNT LT b D720 T, TOBER TR+ THD,
AHBIE, TA Ry 7 AZONTEL PN TODMOE) (X, U~ 7¥) IZOWTHT—H &R,
FVRNWEEEZTHZ LEEFBL TS, 2B, B FBEIHDPNTW AN, F#HOa AT 2 —L0%5
TV, EEEZFESTHDHONREL . ZORAAIEEE T,

SE 3R

[1] mARFER], Blmili—aR, AKEHE L MRS, TR 7 OG LB O BT OB P58,
20 % 2 5, 177-178, 2005

[2] R. Takaki, J. Toriwaki, S. Mizuno, R. Izuhara, M. Khuianazarov and M. Reutova: ”“Shape Analysis
of Petroglyphs in Central Asia”, FORMA, 21, No.3, 243-258, 2006

[3] miARFER], Spidi—as, AKEHE L HESZF THRRT D7 OGZREE O & IR 7 TEORMFEES,
23 % 175, pp.67-68, 2008
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Shapes of Water
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RARBELER Pantanellium D5 BREIZHLNHBRFALDOE T HRX &
APk Z¢ {k1

wE B E5% B ZERBZ BHEAN ATRE’, BRAETF 0E #°
1) BRRFEER, 2) REXFEHIZE, 3) (R) SFREARKBHIKIRREAR
o8 —, 4) REARZIEMER, 5) RRFERFHEFLE
matsuoka@geo.sc.niigata-u.ac.jp

Mode of pore arrangement in cortical shell of

Mesozoic radiolarian Pantanellium and its variation

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) Kyoto Univ., 5) Tokyo Gakugei Univ.
Keywords: Pantanellium, radiolaria, pore arrangement, variation, X-ray micro CT, layered manufacturing

[ZC®IC

X#g~A 7 v CT Hiifft & B IEIEIC X 0 b a OO FARET NV EAERT 5 Z &I 20V TIEdk
W L, b OGRS TREERIC I B35 2 L 2R L1, EERET V25 5o
Ffpl & LT, HARMGR R Pantanellium OAVEFIZ T 5 DAL OFEFIHEAIZ DWW TR L7z (2]
[38]. =D, FHILOESEERDZEENEEZ I SN T 5 720121%, BIOEEIZ OV TR 2 %38
NHHZ xR AEl, 2-OH D Pantanellium ([T DOWTCEEET VE G B WS4 Fhi
L72DT, ZOMRERET D, b, AWERIL, FiaRTF27 - 27—y ay TEORFHE
s —) BHED DS BEETRLEIED —EH Th D.

Pantanellium D3FEE & A& EFH

Pantanellium 1%, FAR NV 7 ARICHBELL, AEALAE TCERELLHBERO 1B THD. KE
DOEHRIX, BALOH HEROINEZR L 2 KO Z > Z & TRESIT 6D, SEZO A
WX E BICHEZR Y, NiEkl Mg s 2B SEEOMNE— L0 FET 5. AEHIZH D
LD ILOEL, AN ORAR, WO R S, Mo Ui EOBEIZEZRIZ I #Z < ofEn
FLHl STV D . Pantanellium D OIRAET DB L ZHH Y, REIXHAERITHK 2 i ho—
HThorLWVWR 5.

AAFZETH HBWAEARIE, ~ U 7 T UWHE ORI 2> 5 EKFES X 0 SRE S vz A fRC AT o

b THD. RRETIE, FLROMEE L, AiEFRE L@{K% Pantanellium 1% (X 1), 4[H
i \os 7 28{K% Pantanellium 275 (X2) £35.

Pantanellium D5 B IZH 5 B3R FLOEZSI
Pantanellium D% fL1%, SMEZIZ 5 5% 72 L CRAIT 5. 1, 2089 Il Z K E
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X, SHERTHRILDOELVICHONT, HLORBEB L5 AR E 6 ATROEEEYFR T L,
TROL IS, HEFL0 b EDIZHLHETOIOMumEA, WMBIZHET L2 KB L TV
5. LA FIC Pantanellium 1 5B X2 5IZOWT, ZRFLOBFIRNEZ RT .

Pantanellium1 5

3+7+7+7+3 = 27 (GEILOBEEK)
2+1+6+1+2 = 12 (5/HFEOMEK
1+6+1+6+1 = 15 (6AFOEK

Pantanellium?2 5

3+8+6+8+3 = 28 (GHILOKEK)
1+4+2+4+1 = 12 (5AFOHEK
24+4+4+4+2 = 16 (6/HEOMEK

1  Pantanellium 1% 2  Pantanellium 25

BTN I B3 D FRILOKENL, Pantanellium 1 50 27 {El, Pantanellium 2 573 28 il
HD. 27T 1 FIIHL, 6 AN 1IEEZTZZTTHLIN, ZARORIEERITRE AL
TWLZENDND. ZAROREIZOVTIE, MELH, HFORLTNTHALALIZEDH
PED RN Z ERH BT R > TN D.

3k
(1] #2fd 5 - FUEEH L (2008) A kiAW O FARE T IAERL EAFGE « BE~OFIH. OF
FRE 65 [ AR YU A BORERGEE, 23(1), 11-12.
[2] #ARE  EEI1ED (2009) ARG S Pantanellium OANEFRZ I 6 10 5 5% FLOECHIEE . T
DOFFRE 67 [ ART U A BORFREE, 24(1), 33-34.
[3] &% FEIED> (2009) HAERSEHE R Pantanellium DAMEFRIZ Ir 55 3% ALO 812, FED
B 67T M AR DT A BOREREE, 24(1), 35-36.
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Structual Mechanichal Verification of Succession of Skeleton Evolution of
Radiolarian Mirifusus

T. Yoshino!, N. Ishida?, N. Kishimoto®, A. Matsuoka?, T. Kurihara?, K. Kimoto®*, and S. Matsuura®
1) Toyo Univ., 2) Niigata Univ., 3) Kyoto Univ., 4) IORGC/JAMSTEC, 5) Tokyo Gakugei Univ.
Keywords: radiolaria, genus Mirifusus, frame structure, structural mechanics, evolution

1. [FC&HIC

AWFZE TIT B R A OBARICER L THMZR N FMELEEL, ZoLERB %2 T
R ENOBRET 2. FAY VIHBREREEOTEN ST FRNICHATE 5 L HERM L
7. LU, ZTHE TITHERERICR L TREE D2 O 3T =L,
BHIZIREEOMELZ B O, ZNEMRT2MaNED LS RMEEER>TWD
ONEBRETHIENARARTHDLEEZLND. £ T, KL T, HiINER-TE
WoBBRIZONWT, HiflEZEET28MBEICERL, 20 NTFHMEEZHERLIZ LICL
7.

AW THENT OXtGe L LTz DI Mirifusus §ToH 5. ZOREIE, AR =271 DbH
AT CTAER LT, b otk ETRRBOFE S D7 Vv —7 Th 5. Mirifusus
BOFZM—1 27T, ElI2RoBRERL, AIETH06 BT TRk Bsko i
A2 ERLTWD. Mirifusus BITERROEHDMNVERICL > THEEICHESE I, &KL
LCHiEEZ LTS, 207 —70%, #kzid U CHERDOIZIZ B - 72 ZE0iE 72
WA, i AT OOV EREEIEALL TS ZERmLER TS,

2. BHBBEDNF

BT U I THERL S Mirifusus dianae baileyi /|

; s b 8EE 0L
NTWnWa=oio, 2RI 100um il PRRRAXX XX XLV
DignE RIgT LR T 50000888885,

X2, ZIT, MIGHME
AT 2 VT, Bk DOZE
FEAZOWTHET 5. Al e e iae e
ﬁ iz ﬁ Z T % ,,%,, *ﬁ % .,..\ AAAN Y A
R 2 WA L7 ; ,

BHMEY ), Thbb,

AT — A L LR R SN LR
&4 - 7. T

X — 1 : Mirifusus J& DB & % OB GO LE.
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-Type 1 - - Type 2 - -Type3- .

Srdvevkvivily SHSSSEN]]

unit cell > y
L/n X

B — 2 : Mirifusus J& DE&ET V. B — 3 : ARMFIE THENT I % 8 1 85 A i

X-2 |2 Mirifusus B O BMHEEORNKZ 7T, EEOEIIL, FEEIZELLNDEK
OREEOHBNEIZHE T T, Typel 206 Type 2 8T Type 3 ~EEEL TWVDH EIRKEL
T3 5. Typel & Type 2 IO\ T, HimfWEEZNTZEEZOEREHEL, £F
DYIREE LR D Z & T, Mirifusus BOEKOEEZ#EFOICHRFT 5. HEHL
TW D EEEEIIMER R 20T, FAEERASEZEH L, SOIICHi=R2EHL T2 %koc
Wi EOMEICERT LS. MEOHSN 2=y FEAOEFEIZL > THEKRINLTWDS & A
By, M-3 IZEDEZXFETRT.

2=y FENLVEHERT 2T X TOHEMOMIME~ N 7 206 2=y bE/L2EOMIM
~ U7 R%ZRD, MIEFTBRRXZM ZLICE-oT, 2=y FEANOHALEMRRD S
N5, 2=y bR TFHIIEELTWVWDIOT, B+ 2 MEOHICB W TEMDI KK
W03 B E el a=y bR EHTH L. 20D, K EHOHRZEN]IZD
WT, fEHT 2 ERCFRDOEMBEDICOHERT S.

3. MREEE

Type 2 IZOWTHEMimEL X OE AWM EOW HIZ X DERN /NI D HEZ KD
HE, TAXRT NEEWN/PNSWEAIZEWT Type 3 (IR AE N (K—4). Typel
OV TORBKRFETIE, TROOLUESHEBETIHE (FT7 LT —L 2 b T XA 78
Bonl (K—=5). A—&Hob ETHLoNTEMEIZOWNT, Typel & Type 2 THEAL
DREIZWLLIZEZA, Type2 DIFH>N/NMEL, L0 IFHICHEANLREETHD &
EzohDd. ARG NTMEINIEL Mirifusus J& OB E SR L TWA. EEICAE LT
#EARIE, ZZ T L NFRRERDANOFELRET OLERHD. L LR b,
1 7 AL FE & WO R Z T K o T, BRSO (LI DWW THET 72 ISR 2 AT RE (1T
ol RITER T RETHS.

3Rk
[1] &8 1T H(2009), kb Mirifusus J& DAL & BRSO 2 Rk, &
1% 5m 4R, 12, 35-42.

OO

0000000000000
YA Y Y TR XOOGOMOCOMOGNCONCGNNINK

O omonu
— 4 : Type 2 DI 5 FEHEZER TN — 5 :Type 1 D1 5 LA F /)
g oM. HiEom.
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FEMEAEOLMTET) Y - OF (Aperture ) DREELEDEFHNER

An=#' K FHE, FAEF  LMES, REH, AHEA", WEH°
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Advanced Geometric Modeling of Planktic Foraminifera:

The apertures and taxonomic implications

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

1) RIGC/JAMSTECG, 2) Toyo Univ., 3) Kyoto Univ., 4) Niigata Univ., 5) Tokyo Gakugei Univ.,
Keywords: Planktic foraminifera, chamber formation, apertures, taxonomy

1. FLUSIC

FEMEARLE , BECEETHAHNEERBIN TSR THY , RBALSVLONEKZ
FEHRTS . COABRBERORE—~EXE , $#2VEFRFEOFION— (RE ) FEERICES]
LTHRMEELTWSFERERERT . ThENOFI/N—RAIPTOL (Aperture ) ZS L TV E DI
BhroTHY, ASMICEERENZELTVWS . BEICE>TFIUON— , OAOFKES KTHEHIA
BB, szt EICLEERNBENEN D BEERNTESHF/ >TVS .

HeF 2008 FREORZED VRZVALLEVT , ChoBZEREAROKEZHRENICHENTTE LD ,
FION—OEZBERIZPEMBEMEFIIEZRELL[L]. COEFEFLITRREDBFICEBELT
WBZBEEEARICOVT , IXTOR (Family ) LRI TREZOEINEREHAITD LN TEL
217, FION—OBIICEREBEVNTVELS , OF (Aperture ) DERFERENTWE . FZT
AARTE , COETFINICAAZERTDLEOONTA—Z2REL , REBRICFETHFEEICLYE
REFEMELROFENETFI VI 2EA . CoTHESWEYZIL—2a V0 RE, RRIC
FEITAZEMEAREDOFEOLBEKRNEZT 2 1OTHRETS .

2. O (Aperture ) DEEM

BARICEST , AARBFIVN—ABCEEL TV MABEN EAY TBEHOBOMELTO
BREAZE>TVWRN , OADONBESHSLICFNENZFIVN— (BRERE ) 0EBEZRHTI I
b, HEBLIDTEEZTOILTEDCELERBHENVLODTHD . FAROOAOHNEZEMET
LTERBTBCEIL LT, BEOESHELYERN , FENICRIZEN TE , OAORFORAM
ERBEECODVTOBERERSHICTEENFTES .

3. ®EFIN

SEOETFIITRAROFIVN-—FERETI(L)ICAAONEZRETDLHOD/NTX—X &M
LTVS . FION—FERETFIGE , B2OF I /N—ZKTELL , TOHRLDOUEEL ¥EDEL
ZRALLEENDTHD ¥RETFIVN-—OFLBERESTNhTIAELBIIOBRICHDEL , FI
DIN—OHRLERESERNIBIAREICL—ETHD . TOLY , EFILEERTINTX -2,
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1) ¥ROM™AOMLES r, 2) O 2KOPLEEREZ xv FEALCRELLERE 4 3) HKoFiz
BABRHNBT 0 4)HO 2 KOPLBERE -8 (EEH ) CRELERE L, ZLT ,5)FT
OIN—DE n HS5BD .

SEBALEEFIE , BRETELUL EOADNEZRRITSZLHIC , ESIC32ONTA—2%
BEALTWD . DEDR, AADKEEICHETS , KIBOXE » THD . AAOKESEFION
—DERIIFWLT—ELLTHDEREL
EOT,r BEROERICHTSBIRIEOD
¥REOLTHD . EKYD22EF , OO
NEICHZETS , IKOPLH SIKIFOH
DABADIRINILOBEZTZRTZA
E ¢ BEY ¢, THD . B2 TR
NDEFEZENELTVS . ZF0d) ,
NSOAENERZELMZICTENKEH
REICEDAYRTVRS ICEEGHEZE
BEELE . ROFLASEKIEOHLAD
mENxy FHELTAEZ ¢ &L,
HROPLEBY z B FITRRIBNILZE
BIZLTHBOPLEZOGEES LI AER
g, ELE . BBHICSAE , BERNS
FION—DOFEEGENSREEEIC,
Eh<sWEZEVWTVWRDOALE , Eh
<SVHEZBEVWTWEWAICHEEL TV

2.

4, #R
EREFILZAVTEBRTELZEEEARDOHZRYT . N REOEBFICEET D ZFEMEEGAER
NDEFEHEEG , ANFVI1L—23ICEDEFILTHS .

1( &) : Globigerina quinqueloba

( r=12,d=156=-13,1=02,n=11,r'=05, ¢=-01, ¢,=04) JREKEBOFI>V/N—EKN 45,
AARBERTFION—ICOHARATVRS . ThUFEOOARFION—ORBAICER TS RAL
(A

Rl 2 ( £ ) : Globigerina rubescens

( r=12,d=18,0=18,1=0.16,n=13,7'=05, ¢ =02, ¢, =-0.1)

BREROFION—8IEF 4 T, OAGBROMEE (PRE ) CHLETS . OAOMIKIEE 3 2OF
IVN—EHiE>2TVWS .

-164-



X 3 (4 ) : Gallitellia vivans
( r=115,d=13,0=44,h=04,n=13,r'=03, ¢ =0, ¢, =-04)
BEEROFION—%E 3, EROSEA SV . AAFHERICNETS .

AEFILERAVBEILKY  REEBLTVRREALEDFHERMEAROOAZED LHEEZS X
AL—KTE , KWYUTUTAOHZIFENFERLTEL . TS5 | FEXEAROOADOFEE
Bl BEEXNICTFION-—CHIZIKREOERETOFEETRATEDZLZERLTVS . BET
BERTELFELEAROHERBEREIZIBEOLE , REOADNTX—REDRRIIOVWTE
BZIT5 .

Sk

[1] EHEE A (2008) FBEMEABRF Y UON—FERETI ZTO 1: EFILERE , FORELRHF,
23(1),75-76 (¥ VRV LEE ) .

[2] RTREFH(2008) FHEMEARFION-FERAETI 0O 2: REITIHREEOLE, KO
BIELE , 230), 77-718 (VARSI ALEE ) .
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The rules of ATAKEBONES scissors type folding structure.

ATAKE Katsuhito
ATAKE Institute Inc.15 Omoteadi Tenpakuku Nagoya Japan
Abstract: The scissors system ATAKEBONES made by only three kind of parts can be
applied various shapes. The scissors based on diagonal of isosceles
trapezoid and the flexible hinges provides these characteristics. The some
rules to fold up this system are below.
Keywords: scissors folding—structure ATAKEBONES dome polyhedron
XL ®IT
HEETFIERETIZFEO R DLV —AEER (NP IROFAAEZAAEDE
LEEMEE) TY 7ROV - AMEL LRSI EL I LR F—AREHIK,
BTy RRZEEDIZN., BIORiT & VWol ARk eERkicTs b T 5, VW
—AFFERETROM A AR L TEBY, FvP—Xzolvafr MEI7Lxv
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TWOHIMERH L, 22T b TFhoET) ELTZoHAIZELED D,
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ST ERF Yy MIBWTIERROMBEILIMmOE AMrExE 24 F LRI ZHEMES
EL, HiEEr L LTEARCL,2,3,4,6 BLEDMEICR > TWVWD,
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FIG. 2
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ZD4 ARY VT TEMAPNEI VXDV DANBEEZRI XS
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TRERAT %),

FIG 3.
PO £ A % =
— O JE& B

s

ZD5. 5AYVTIEIREE
5 AV TIEY Yy I —R— RO BEHRMEEICH T 2088 HEIXE » OAE R > T
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Modular Space Structure Design Inspired by Marine Morphology of
Marine Plankton

N. Kishimoto!, T. Yoshino?, K. Kimoto®, T. Kurihara*, N. Ishida®, A. Matsuoka®,
and S. Matsuura’
1) PRESTO, Japan Science and Technology Agency (JST), 2) Toyo Univ.,
3) ORGC/JAMSTEC, 4) Niigata Univ., 5) Tokyo Gakugei Univ.

Abstract: Morphology development of marine plankton, which has a five hundred million
evolutional history, is really diversifying fitted to environmental changes. We focus on modular or
unit system of skeletal structures of the marine plankton. Modular or unit system is effective for
space structure systems because they must be manufactured and tested them on ground, and
transported by rocket cargo. We try to design modular space structures based on geometrical
symmetry inspired by marine plankton through this research.

Keywords: Modular Systems, Space Structures, Marine Plankton, Bio-inspired Design
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TEX. L, ThEEBEOBED~EELL S L35 L X101, NFENREZNER
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Nambu-Goldstone Mode and Spatiotemporal Chaos
Yoshiki HIDAKA and Shoichi KAI
Faculty of Engineering, Kyushu Univ., Fukuoka 819-0395, JAPAN

Abstract: If a continuous symmetry of a system is spontaneously broken, an excited mode of which
relaxation time for wavenumber — O is infinity is induced in the system. This mode is called as the
Nambu-Goldstone one. The homeotropic alignment system of a nematic liquid crystal has a
continuous rotational symmetry, and the symmetry is spontaneously broken due to a kind of buckling
instability by applying an electric field. Further increasing the electric field, a periodic convective
pattern appears by the electrohydrodynamic instability. Consequently, in the homeotropic alignment
system, the short-wavelength convective mode coexists with a Nambu-Goldstone one. The interaction
between them induces a new type of spatiotemporal chaos, soft-mode turbulence, which gives us a
new viewpoint for spatiotemporal chaos.

Keywords: Nambu-Goldstone mode, spatiotemporal chaos, nematic liquid crystal, electroconvection

soft-mode turbulence
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Visualizing physiological information based on 3DCG

Tsuyoshi Matsukawa and Kiyoko Yokoyama
Graduate School of Design and Architecture, Nagoya City University,
2-1-10 Kitachikusa, Chikusa, Nagoya, Aichi 464-0083, Japan

Abstract: The purpose of this study is to develop a visualization system for estimating
physiological condition based on 3DCG. This system represents human motion and biosignals
simultaneously. This system obtains motion data by optical motion capture system.
Electromyogram and electrocardiogram are measured synchronously with motion data.
Keywords: visualization, motion capture, biosignal, 3DCG, physiological information
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An Algorism for Generating a Pseudorandom Number using a
Motion Process in Dual Space

Akihiro Sugiura Hiroki Takada
Department of Radiology, Gifu University of Medical Science
Ichihiraga-Nagamine 795-1, Seki 501-3892, Japan

Abstract:The Mersenne twister (MT) is well known as a fast pseudorandom number
generator with a period of 219937-1. In this study, we expressed the generator in terms of a
motion process in dual space. We compared the degrees of visible determinism in the generator
with that in the motion process; these degrees were estimated by our Double-Wayland
algorithm.

Keywords: Pseudorandom number, Motion process, Dual space, Double-Wayland algorithm
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Application of Spectroscopic Method of FRET (Fluorescence Resonance

Energy Transfer) to Study both Static and Dynamic Structures of
Supra-Biomolecules
Koushin MIHASHI*, Hiroki TAKADA**
! Graduate School of Mathematics, Nagoya University, Furo-cho, Chikusa-ku, Nagoya 464-8601, Japan
2 Gifu University of Medical Science, 795-1 Ichihiraga Nagamine, Seki, Gifu 501-3892, Japan
# Aichi Medical University School of Medicine, Nagakute, Aichi, 480-1195, Japan

Abstract: In symposium, several examples of our FRET studies are presented most of which were done

with actin and myosin which are essential proteins in biological motility in living cells.
Keywords: FRET, biomolecules actin, flexibility

In living cell, most of biological molecules (proteins etc) function in forms of supra-molecular structure.
Among spectroscopic studies of both static and dynamic structure of the biological supra-molecules,
method of FRET (Fluorescence Resonance Energy Transfer) is very powerful, because FRET occurs
between two fluorescence molecules, energy Donner (D) and Acceptor (A), and the efficiency of the
resonance energy transfer depends primarily on the inverse sixth power of the distance between D and A.
So that FRET is so far largely applied to study biological structure in nanometer scale.

Actin is a single polypeptide globular protein (G-actin) of molecular weight about 42000. Under
physiological salt solution, G-actin polymerizes into F-actin, in which actin monomers are aligned in a
form of double-stranded helix. Contacts between neighbored actin monomers are made of several groups of
non covalent bonds. Therefore, double-stranded helix of F-actin is not very rigid but has flexibility as a thin
filament.

Experimentally, actin monomers are labeled with two kinds of fluorescence molecule, ones with
fluorescence donner D and others with acceptor A, respectively. Both kinds of labeled actin monomers are
mixed polymerized in solution. In resultant F-actin, two kinds of actin molecules, labeled with either D or
A are arranged randomly in two stranded helix.

Fluorescence intensity of Donner changed depending on flexible motion of F-actin. Time dependent
analysis of fluorescence of D showed several typical patterns which depended apparently on the interaction

of actin helix with myosin. Details are given in symposium with theoretical base of FRET.
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Relaxation phenomena in forced Swift-Hohenberg systems

Syuji Miyazaki, Kai Morino and Katsuya Ouchif
Grad. Sch. of Informatics, Kyoto University, Yoshida-Honmachi, Sakyo-ku, Kyoto, 606-8501, Japan
Kobe Design University, 8-1-1 Gakuennishi-machi, Nishi-ku, Kobe, 651-2196, Japan'

Abstract: The Swift-Hohenberg equation, a two-dimensional model of Rayleigh-Benard convection, with
a periodic forcing exhibits a relaxation process to a speci ¢ spatio-temporal pattern which depends on
the amplitude and the frequency of the forcing. Corresponding to the nal spatio-temporal pattern, the
speci ¢ wave number is chosen and the intensity of the Fourier transform of the state variable at its
wave number diverges in the course of time. The intensity of the Fourier transform as a function of the
absolute value of the wave number, which is averaged over the angular direction of the wave number
obeys a scaling law. The difference between the scaling laws with and without the periodic forcing is also

discussed.
KEYWORDS: Pattern dynamics, Relaxation process, Swift-Hohenberg equation
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Creating an Online Trans—disciplinary Knowledge Base
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