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Deformed structure of subaqueous landslide deposits in the Lower Miocene Orido Tuff

Member at Inamura area, Kamiichi Town, Toyama Prefecture

Kazuo Kaneko', Hiroyuki Arato?, Shonen Kunika®, Koichi Hoyanagi*, Yuzuru Yamamoto®, Yasuhiro
Yamada®, Kazuya Shiraishi’, Shun Chiyonobu?, Takeru Yoshimoto®, Yuki Sekimoto®

1. Tateyama-Kurobe Geopark, 2. Akita Univ., 3. Kurobe Yoshida Science Museum, 4. Shinshu Univ., 5.
Kobe, Univ., 6. Kyushu Univ., 7. JAMSTEC

Abstract: The deformed structure found in the Orido Tuff Member at Toyama Prefecture revealed
that it was created by subaqueous landslide caused by rapid deposition of the tuff layer above the
alternating layer of sandstone and mudstone.

Keywords: deformed structure, subaqueous landslide, geopark
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Eliud Nicolai’s Enigmatic Map of the World (1619)

Takeshi Sugimoto
Kanagawa University, 3-27-1 Rokkakubashi, Kanagawa Ward, Yokohama
Abstract: German geographer Eliud Nicolai wrote a travel book ‘Newe und Warhaffte Relation
...7in 1619. The book bears a sheet of the world map consisting of two planispheres. This printed
map contains Iezo (Hokkaido) as an island north of Honshu for the first time in the European
history. In the main text as well as this map there are Ainu words: ‘Ainomoxori (Human Land)’
and ‘Rebuncur (Alien)’. Nicolai told these was informed of by a trustworthy person lived in the
far east for years. P.F.B. von Siebold referred to Nicolai’s book in ‘Nippon (1832-1852).’

Keywords: Era of Exploration, Cartography, Iezo, Ainomoxori, Rebuncur

1. WE<h

Eliud Nicolai (fl.1619-1621)i%. @D AW72, " {EOEZOLTHLN D, WThIZh, H
MARZ LN TWAENDL, WEF EMNEBEMNTE2O08% Y755, O —1/EH Newe und
Warhaffte Relation ...CH7f B it B P 1 > R H1EE)’ (Miinchen, 1619)1%., KATHERACIZI T 28
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(3) 1616 I EINTIEY OF— VIR TnDd Z &
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a. lezo
In. Ainomotoxi (In.=Insula /& ; 7 A X #& Ainomoxori @ flip)
b Rebencur (77 A Xi& Rebuncur @ flip)
LHoT, A XALED T T L FF De lezorum insula’ (Jap—-Sin 34, £55) D Fe#E I 9,
ZOXEE, RELZREBRESICHEITL CHKRA LT ~F 2 7 HKAIA 7> >4 - F
LA T BERC L7 BRI B o ARV b A VEE THARERE (Declaragdo) | 72 H 8B L 7=
RO DT T L EEREE b D, ELA 7O HAKMBOHRE A 72—~ TER I LT
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Figure 1. Eliud Nicolai’s World Map of Two-Lobed Planispheres
The map is adjoined to Nicolai’s travel book in the Era of Exploration (1619).
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Vonder SamoyadenLandt in Tartarien ..."(Amsterdam, 1612)fF & @t 5 #i[X] 73, Nicolai (1619)
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Study on Utilization of Large—-Diameter Logs for Structural Timber
Part 3. Results of the Full-Scale Experiment on the Floors
ONO Satoko*, SUGIMURA Yasushi, KATO Kenji and ARAKI Mitsuko
%1 KINDAI University, 11-6 Kayanomori, Iizuka City, Fukuoka, Japan 820-8555
satoko@fuk. kindai. ac. jp

Abstract : This research aims to design and construct non-residential buildings
using large—diameter timbers as structural members in order to
promote the use and expansion of large—diameter timbers. This paper
describes the results of a full-scale experiment on a floor with the
idea of utilizing large—-diameter lumber for the floor.

Keywords : large-diameter logs, thick wood plank, full-scale experiment,
flooring with large—diameter wood
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Exploring Brainwave Patterns in Problem-Solving: Insights from
Simplified EEG Devices and Gender Differences

Atsurou Omine!, Takayuki Hirata?, Hiroki Takada?
!Department of Mechanical Systems Engineering, School of Engineering,
University of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan
2Department of Intelligent Systems, Graduate School of Engineering,
University of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan

Abstract: Recently, propelled by remarkable advancements in biometric technology, the
prevalence of simplified electroencephalogram (EEG) devices has significantly increased. These
technological strides have democratized the measurement of brainwave activity, rendering
complex equipment unnecessary for routine assessments. We employed these EEG devices to
record brainwave data from a cohort of 17 high and middle school students, both male and female,
as they engaged in problem-solving tasks from high school entrance exams, specifically in
mathematics and classical literature, and then subsequently conducted a comprehensive power
spectral analysis of the collected data. This research scrutinizes the a-to-p wave ratio, elucidating
the intricate interplay between brain activities during problem-solving and the participants'
responses.

Keywords: biometric technology, simplified EEG devices, a-to- wave ratio, brain activities,
power spectral analysis
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EGG Denoise Processing by CycleGAN
Tomoki Fukuoka!', Takayuki Hirata?, Hiroki Takada®

'Department of Mechanical Systems Engineering, School of Engineering,
University of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan
*Department of Intelligent Systems, Graduate School of Engineering,
University of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan

Abstract: Electrical activities in the stomach can be recorded as electrogastrograms (EGGs).
However, the amplitude of the electrogram signal is fine and known to be contaminated with
artifacts. Noise reduction techniques have long been of interest to many researchers. With the recent
development of artificial intelligence, a new technique called CycleGAN has attracted significant
attention. In this study, we applied CycleGAN to EGG denoise processing to verify its effectiveness.
Keywords: CycleGAN, Electrogastrograms (EGGs), Noise removal techniques, Deep learning
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Feedback generation for Students’ Free-Text Answers by
ChatGPT

Miu Yamada', Koichiro Miyamoto?, Kieko Ido®, Shu Matsuural,
'"Tokyo Gakugei University, Faculty of Education
4-1-1 Nukuikita Koganei, Tokyo 184-8501
’Keio Senior High School,

*Tokyo Gakugei University, Graduate School of Teacher Education.

Abstract: Feedback using ChatGPT was given to the free-type answers of university students
to provide new perspectives and ideas not found in the answers and to introduce phatic
expressions as a communication interface. Learners could sense that the feedback was
appropriately based on the content of the answers and that new insights could be gained.

Keywordsi Feedback Text, Free-Text Answer, Generative Al, Education with AI.
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Planetariums and Science on Form: Exploring the Expression of Form

Tasuku YOSHIOKA
Toyama Science Museum, 1-8-31 Nishinakano-machi, Toyama, Japan

Abstract: We explore the planetarium as a space for the expression of form, using 3D models and

visual techniques. Our challenges include expanding interest and demand for these unique

applications.

Keywords: planetarium, 3D model, museum education, science communication
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From Planetarium to Dome Theater:
Its Practice and Future Prospects
Masami Okyudo
Wakayama University, 930 Sakaedani, Wakayama 640-8510, JAPAN

Abstract: We have projected various visual contents (astronomical phenomena,
museum materials, sports, etc.) on the dome screens of planetariums. Through these
practices, several issues have become apparent when projecting bright subjects on
dome screens. We expect that the recently introduced dome using LED panels will
be the ultimate dome theater that can solve these issues

Keywords: Planetarium, Dome theater, Virtual Reality
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Electric Dipole moment under the Magnetic field and Pendulum

Naohisa Ogawa
Hokkaido University of Science, 7-15 Maeda, Teine, Sapporo 006-8585

Abstract:

It is well known for the experimental scientist who creates crystals that when
strong maghetic field is applied, the convection is inhibited and crystals are
created with better quality. The reason why the magnetic field inhibit the
convection is not yet clear and is open question. In this talk I will give a toy-—

model which include electric dipole moments. This might answer the question.

Keywords: electric dipole moment, magnetic field, pendulum

§1. Motivation
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§3. Fixed Points
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Naohisa Ogawa, Shu-ichi Nagasawa,
cond-mat/0703744v1, 28Mar, 2007
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Reflection Spectrum of Feathers of Forpus coelestis, Pyrrhura molinae and
Lonchura oryzivora

Tsuyoshi Ueta!, Gen Morimoto?, Midori Ueta® and Rie Hiratsuka*
'The Jikei University School of Medicine, Division of Physics , Chofu, Tokyo 182-8570
*Yamashina Institute for Ornithology, Abiko, Chiba, 270-1145
3Tokushima University, Faculty of Medicine, Tokushima 770-8503 182-8570
*The Jikei University School of Medicine, Division of Biology, Chofu, Tokyo

Abstract: In herbariums, the feathers of Forpus coelestis, Pyrrhura molinae, and Lonchura
oryzivora (white Java sparrow) are soaked in herbal oil, which has a refractive index almost the
same as the keratin, that is the main component of feathers. So that the feathers having no pigment
and no structural color appear transparent. In fact, we found that there exits no pigment and no
characteristic internal structure in the feather barbs of white sparrows, and that the feather barbs
of Forpus coelestis and Pyrrhura molinae have no pigments other than melanin, giving them
structural colors of blue and green, respectively. From cross-sectional SEM images of the feather
barbs of these birds, it was confirmed that the spongy structure underlying the cortex exhibits
structural color. In the present study, we measure the reflection spectra of the feathers of three
species of birds and report on their characteristics while comparing them with that of the
previously reported red-flanked bluetail, namely, Tarsiger cyanurus.

Keywords: Structural color, Bird feathers, Reflection spectrum
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[1] T. Ueta et al : EPL, 107 (2014) 34004
[2] Tsuyoshi Ueta, Garuda Fujii and Gen Morimoto : Forma, 35, (2020) 21-26
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Parastichy pairs in Desert
Riichirou NEGISHI
Research Institute for Science Literacy, 6-15-7 Kamishibachou-nishi, Fukaya, Saitama 366-0052, Japan

Abstract : Parastichy pairs in desert were determined by applying the discrete Fourier
transform method to connected dunes.

Keywords: connected dunes, discrete Fourier transform, order, Pineapple, Parastichy pairs

LIZ LI

Negishi & (2019) 1XZ4VE T/XA T I & W adi7e V|12 X % Parastichy pairs (DA%
Pp) OWREEEMRE L THE L[], 2L TEEDOOE DY OFRIENO/NEDE R D IZ XD
Pp /T Discrete Fourier Transform (LA#% DFT) Z#EH 352 LICL > TRETEDHZ L ERL
7z[2l, 22T DFT #5833 Ty P OER D IZHEMTE 5 Z & 2R L, WEOEZRDIZ
&% Pp OBSF AT ~D IS OMEHR R & e 2,
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[1]#R/=1322(2019), 5 I & % parastichy pair #RET 5, & 88 BIEOR T AR ATRLE,
pp.41-42.
[2] Negishi, R. (2019), Asymmetry in Plants, (eds. Bir, B., et.al.), CRC press, Chap.16, pp.241-262.

Negishi, R., et. al (2023), Determining Parastichy Pairs for Florets and Seeds on Sunflowers, Forma, pp.39-49
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Transformations between Development and Perspective Model of the Hypercube
and Their Materialization

Akihiro Matsuura'  Takafumi Otsuka
! Tokyo Denki University, Ishizaka, Hatoyama-cho, Hiki, 350-0394 Japan.

Abstract: We present two types of transformations between the three dimensional development and
perspective model of the four dimensional hypercube. The first one is based on the dissection that uses
smaller cubes and the second one is based on the dissection that uses a certain tetrahedron which we call a..

Keywords: hypercube, development, perspective, dissection, transformation
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[1] T.G. Abbott, Z. Abel, D. Charlton, E.D. Demaine, M.L. Demaine, S. Kominers, “Hinged Dissections
Exist,” Proc. of 24th Annual Symposium on Computational Geometry (SCG’08), pp. 110-119, 2008.

[2] M. Dehn, “Uber den Rauminhalt. Nachrichten von der Gesellschaft der Wissenschaften zu Géttingen,”
Mathematisch-Physikalische Klasse, pp. 345—354, 1900. Later in Math. Ann. 55, pp. 465—478, 1902.

[3] T. Otsuka, A. Matsuura, “Transformations between Developments and Perspectives of Three and Four
Dimensional Cubes,” Proc. of 20th International Conference on Geometry and Graphics (ICGG 2022).
LNDECT 146, pp. 197-208, 2022.
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Improvement of a Color-Matching Rotating 3D Jigsaw Puzzle
Manato NAGALI', Yuji IKEGAMI?, Kenji YAMAZAWA? and Yoshinori TESHIMA "
!'Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan
2RIKEN, 2-1 Hirosawa Wakou, Saitama 351-0198, Japan

*yoshinori.teshima@jit-chiba.ac.jp

Abstract: We Improved the color-matching rotating 3D jigsaw puzzle. Improved points are as follows. The color
of the main body was changed from white to black, and the coloring on each face was changed to inserting
colored parts. Two types of shapes for the center piece were prepared: a cube and a sphere. Protrusions or holes of
different shapes were provided on all six faces of the cubic center piece. We also made several other design
changes that have improved the puzzle's usability.

Keywords: 3D jigsaw puzzle, color-matching rotating puzzle, assembly, disassembly
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3D R )& W= BIK#EE Corallina berteroi ToHREDFEAR
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3D puzzle for understanding algal body structure
Miho S. Kitazawal *, Safiye E. Sarper2, Kazuya Horibe!
10saka University, ZRIKEN BDR
*Center for Education in Liberal Arts and Sciences, Osaka University
1-16 Machikaneyama-cho, Toyonaka, Osaka 560-0043, Japan

Abstract: Many marine algae show morphological plasticity in response to environments and
have a potential to be bioindicators of environmental changes. Especially, a red alga species
Corallina berteroi (Corallinales) exhibits characteristics ideal for a bioindicator, such as world-
wide distribution, easy access to its habitat, and hard calcified body that enable instant
observation without any complicated fixation. On the other hand, low recognition hampers the
practical application as a bioindicator. To increase the awareness and understanding on C.
berteroi and its body structure, we developed a 3D model, which can be played as a puzzle.
Using this model, it is expected the recognition of C. berteroi morphology would be increased.

Keywords: Morphology, Red algae, Corallina, Branching pattern, Bioindicator
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Towards More Realistic Forms of Foraminiferal Amigurumi

Tasuku YOSHIOKA' and Yumiko OIZUKI!
'"Toyama Science Museum, 1-8-31 Nishinakano-machi, Toyama, Japan
2 Volunteer of Toyama Science Museum

Abstract: We made foraminiferal amigurumi, capturing their morphological features to make
them look more realistic. For some larger foraminifera, it was even challenging to express that
they were foraminiferans, but for extant planktonic foraminiferans, we were generally able to
represent their morphology at the species level.

Keywords: foraminiferans, amigurumi, handicraft, museum education, outreach
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The Tail of Comet Kirch

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

Keywords: Heliocentric View, Geocentric View, Egocentric View, Phase Angle, Altitude
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Abstract:
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Abstract: In 2022, I found 21 living radiolarians in plankton samples. The number

exceeded that in the previous year. Two of them recorded the longevity of 71 days.
Keywords: it fH MEELE KBS 2=7 F 27 2 —FHHKZA
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Reconsidering Voronoi Adjustment Methods in the Plane, on the Sphere and
in the Space (III)

Masaharu Tanemura'
'Prof.Emer. The Institute of Statistical Mathematics, 10-3 Midori-cho,
Tachikawa, Tokyo 190-8562, Japan

Abstract: Voronoi adjustment methods have been successfully applied to many phenomena by the
present author. In this series of lectures, the details of the methods themselves are reconsidered and in
the final lecture, we consider the Voronoi adjustment method on the sphere.

Keywords : Spherical Voronoi polygon, Settlement of territories, Center of gravity method, Lexell’s

circle, Vertex mean method.

1 ELC®IC

Bl ZHETIC TRE ) £ L ORI E1T-T, FHiB L OEBICHET 20 OhOFkE
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The potential of image generation using generative Al

'Tassei Yoshida, “Hiroki Takada and “Takayuki Hirata
Department of Mechanical and System Engineering, School of Engineering, University
of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan
Department of Human and Artificial Intelligence, Graduate School of Engineering,

University of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan

Abstract: Generative Al has become increasingly popular since the free release of
"’ ChatGPT’ on November 30, 2022, Al technologies that automatically generate images are
emerging one after another, attracting a lot of attention. Possibility of these image-—
generating technologies is discussed. The generative Al can produce images that look
as if they were drawn by professional artists or illustrators. With the aim of exploring
the potential of image—generating Al that can create intricate and beautiful images
with a single command, we compare various mages generated by different prompt commands

Keywords: generative Al, generated images, potential of image—generating AI, ChatGPT,
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Fig. 1 AJITRIDAERBI Fig. 2 AJjldog) DERLH

@&MEMzCFar7 kA7

[BAFE] R R, Blr. FRIT3E, BHAROILFRRZ BT 51 5%

[2£3E] Dogs, Shiba Inu, parent and child, three puppies, a background reminiscent of
Japan' s Edo period.
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Four-Dimensional Clock

Koji MIYAZAKI (Prof.Emeritus, Kyoto University, Dr.Eng.)
miyazakiijok@gmail. com

(CG : HHIPE/A, Motonaga ISHII, Bandai Namco Research Inc., Ph.D)

Abstract: This paper describes a 4-dimensional spherical clock as a 4-dimensional version of the familiar 3-dimensional circular
clock. While the 3-clock measures the passage of time relative to the circular rotation of the Earth, the 4-clock also tracks the passage of
days following the Earth’s revolution around the Sun, which can be approximated as forming a torus. Therefore, a torus-shaped 4-
clock (Fig.1) is constructed first and subsequently shrunk to a sphere (Fig.2) . Each of these clocks has 3 hands for days, hours.
and minutes, so that the rotations of them describe rose-shaped planar curves which spread according to 2 coordinate axes. This shows
that the passage of time in 4-space may be depicted by 2 lines on a plane, as opposed to the 1-dimensional line from 3-space.
Keywords: 4-space,clock,time,sphere,torus
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1. P—2AEREH Torus-shaped 4-clock
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2. IR 4 RuKE Spherical 4-clock
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Progress in research and outreach activities by Space—Plankton Group

A. Matsuoka', K. Kimoto?, N. Kishimoto?, T. Yoshino?, T. Yoshioka®
1) Niigata Univ., 2) JAMSTEC, 3) Kwansei Gakuin Univ., 4) Toyo Univ., 5) Toyama Science Museum

Abstract: The Space-Plankton Group is the most active unit in the Institute of Science on Form in Niigata
University. X-ray micro-CT and 3D printing technologies are key components for our collaboration. Our
activities including planetarium are introduced.

Keywords: radiolaria, planktonic foraminifera, shell morphology, X-ray micro CT, planetarium
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The form of planktic foraminifers and new Japanese names

Katsunori Kimoto, Haruka Takagi, WG members of Japanese name of
planktic foraminifers
Japan Agency for Marine—Earth Science and Technology (JAMSTEC)
2-15, Natsushima—cho, Yokosuka, Kanagawa 237-0061 JAPAN.
Dept. of Earth Science, Graduate School of Science
1-33, Yayoi—cho, Inage—Ku, Chiba-shi, Chiba 263-8522, JAPAN.

Abstract: The Japanese name (Wamei) given to the planktic foraminifera, a
shelled marine protist, has not been widely used by researchers and the general
public. Here we introduce that we have assigned new Japanese names to 24 genera in
order to popularize the names of modern planktonic foraminifera. This work will be
published as part of an illustrated book on marine plankton by the end of 2024.

Keywords: Planktic foraminifer, Japanese names, Morphology
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Mechanical Analysis on Radiolarian Skeleton Structures

Naoko Kishimoto

Kwansei Gakuin Univ.

Abstract: In this paper, the natural frequency, a measure of the stiffness of the entire structure, is used to
evaluate the structural mechanical properties of the radiolarian skeleton. Optimality as structural mechanics
may not be the optimality that living organisms strive for, but it is considered a necessary requirement for a
skeleton to be a real structure.

Keywords: radiolaria, planktonic foraminifera, mechanical optimization, X-ray micro CT
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Design of Spherical Musical Instrument SphereHarmonic and

Its Representation with the Dome Master Format

Takashi Yoshino', Maria Mannone?

1) Toyo University, 2)Ca’ Foscari University of Venice

Abstract: We demonstrate a detailed description of the spherical musical
instrument SphereHarmonic and its new representation based on the dome master
format.

Keywords: spherical music instrument, SphereHarmonic, spherical geometry
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Projection Mapping: Eaves, Planetarium and Sugegasa

Hidekazu Tsujiai
University of TOYAMA, 180 Futagami Takaoka Toyama 933-8588

Abstract: Projectors have been projecting on rectangular screens. As projectors have
become more powerful, they can now project to a variety of locations. In recent years,
projectors have been used to project not only on flat screens, but also on
semi—circular screens such as planetariums.

“Eaves Projection Mapping” showed that projection mapping can be easily done
using three projectors on a horizontal projection site. “Donburi de Planetarium”
provided content that allows both children and adults to create planetarium images.

“Sugegasa Projection Mapping” proposed projection mapping as a decoration for
Sugegasa, a traditional Japanese bamboo hat. And we also report examples of projection
mapping for other locations.

Keywords: projection mapping, planetarium, sugegasa
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Fig. 1:The location of the projection Fig.2:360-degree image of Eaves

for Eaves Projection Mapping Projection Mapping
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Radiolarian assemblages from the Sambosan Unit of the Southern
Chichibu Belt in the vicinity surrounding Ryuga—do Cave in Kochi
Prefecture, southwest Japan

Nana Koyama and Kenji Kashiwagi®
“"Department of Environmental Biology and Chemistry, Faculty of Science,
University of Toyama, Gofuku 3190, Toyama 930-8555, Japan
*“Department of Natural and Environmental Sciences, School of Science,
University of Toyama, Gofuku 3190, Toyama 930-8555, Japan

Abstract: Cherts and siliceous mudstones of the Sambosan Unit of the Southern Chichibu
Belt around Ryuga—-do Cave vyield well-diversified, well-preserved Middle-Late
Jurassic radiolarian assemblages. Among them, genus Zhamoidellum was classified
morphologically based on outline of test, pore arrangement, and degree of stricture
at the boundary between thorax and abdomen.

Keywords: radiolaria, Jurassic, Zhamoidellum, ornamentation
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Radiolarians and sponge spicules

from the Upper Jurassic Bau Limestone in Borneo

1 2
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Muroto Geopark Promotion Committee, 1810-2 Murotomisaki—cho, Muroto, Kochi

781-7101, Japan

Abstract: Late Jurassic radiolarians and sponge spicules were extracted from the Late
Jurassic Bau Limestone in Borneo. Among radiolarians, Vallupus is one of the
representative tropical taxa.

Keywords: radiolaria, sponge spicule, Pantanellium, Vallupus
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Visualization of brain activity
related to ocular dominance mechanisms

) )

Akihiro Sugiura, Saki Hayakawa', Yuta Umeda", Masami Niwa®,
Masahiro Suzuki Kunihiko Tanaka', and Hiroki Takada®
1) Department of Healthcare Science, Gifu University of Medical Science,
795-1, Ichihiraga—Nagamine, Seki, Gifu 501-3892, Japan
2) Graduate School of Engineering, University of Fukui, 3-9-1 Bunkyo, Fukui,
Fukui 910-8507, Japan

Abstract: In this study, we used functional magnetic resonance imaging (fMRI) to
investigate the differences in brain activity between the dominant and non—-dominant
eyes. The results revealed increased activity in the precuneus and occipital lobes
while using the dominant eye, suggesting the existence of specific brain regions
responsible for dominant eye mechanisms.

Keywords: Dominant eye, Functional magnetic resonance imaging (fMRI), Peripheral

vision, Occipital lobe, Precuneus
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Personal history and proof of transverse intersection
Yoshihiro Yamaguchi

We study the area preserving map 7" included in the family of Hénon map. The map T' (yn4+1 =
Yn + a(ry, — 22), Zyi1 + Yna1) defined on plane is characterized by a parameter a(> 0). There exist
the saddle fixed point P and the elliptic one @ at a > 0. Let u be a primary homoclinic point at
which the unstable manifold W,, starting from the saddle fixed point P intersects the symmetry axis
named the dominant axis of Q). The stable manifold W also intersects W,, at u. At u, let &,(u) be
the inclination of W, and &s(u) be that of W,. The transversality means that &, (u) < &s(u) holds
at any value of a (> 0). Using a new geometric method, the transversality is proved.

Key words. Stable and unstable manifolds, Transversality, Primary homoclinic point, Dominant

axis, Subdominant axis
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