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Main Hall

Short oral presentaion | Interactive Session

[INP] Interactive Session, Short Presentation
Session Chair(1):Yusuke Okawa(Chiba University), Satoshi
Hasebe(Fuji Xerox Co., Ltd.)

Session Chair(2):Katsuyoshi Hoshino(Chiba University), , Haruo
Uyama(TOPPAN PRINTING CO., LTD.)

10:00 AM - 11:36 AM Main Hall (1st Floor, Keyaki Kaikan)

[INP-O1f] Formation Process of Gold-Silver Hollow
Nanostructure Obtained by Silver Halide
Photographic Methods
*Satoshi FURUYA', Fumiyuki SHIBA', Yusuke OKAWA'

(1. Chiba University)
10:00 AM - 10:03 AM

[INP-02i] Transparent Electrode of Gravure Offset Printed
Fine Silver-Grid Lines Laminated with
Conductive Polymer
*Natsuki hashimoto', Masato Ohsawa' (1.
ULVAC,Inc.)
10:03 AM - 10:06 AM

[INP-03p] Gravure Ink for Flexible Food Packaging -The

Market and Regulations-
*Hidemaro Uchida’, Hiroaki Muratake' (1.DIC
Corporation)
10:06 AM - 10:09 AM

[INP-04f] Direct Formation of One-dimensional Silver
Nanostructure on an Electrode with
Electrochemical Technique and Photographic
Development (3)

*Takuma MIYASHITA', Shin SAITO', Fumiyuki SHIBA',
Yusuke OKAWA' (1. Chiba University)
10:09 AM -10:12 AM
[INP-05i] Evaluation of the Friction Properties of Papers
against Rubber Rollers - Influence of Paper Lint -
*Yohei Sato1, Misaki Asada1, Yosuke Tsukiyama1, Isami
Nitta' (1. Niigata University)
10:12AM - 10:15 AM
[INP-06p] Photo Amphoteric Compounds Generator of
2,4-diaminobenzenesulfonic Acid as Counter
Anion
*Takuya Marushige1, Shigeru Takahara' (1. Chiba
University)
10:15AM - 10:18 AM

[INP-07f] Detection of Radiation Using Distribution of

Latent Image Specs of Silver Halide
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Photographic Materials and Plasmon Resonance
(3): Decrease of Background Light by the
Improvement of Microscope System
*Ken'ichi KUGE', Takahiro ADACHI", Atsuhiro
UMEMOTO?, Tatsuhiro NAKA?, Satoshi KODAIRA® (1.
Chiba University, 2. Nagoya University, 3. QST)
10:18 AM - 10:21 AM

[INP-08i] Evaluation of the Powder Adhesion Amounts by
Laser Microscope with Wide Field of View
- Real Contact Areas of Rubber Rollers -
*Tetsuya Tsumori1, Keisuke Kato1, Yosuke Tsukiyama1,
Isami Nitta' (1. Niigata University)
10:21 AM - 10:24 AM

[INP-09p] Development of Porous Metal Foil and Its
Application
*Hirokazu Sawada’, Jyuniji Kawaguchi1 (1. Fujifilm
Corporation)
10:24 AM - 10:27 AM

[INP-10f] Development of Nuclear Emulsion with Silver-
bromide Crystals Introduced Edge Dislocation
*Akira NISHIO', Kunihiro MORISHIMA', Mitsuaki
KUNO', Yuta MANABE', Nobuko KITAGAWA', Ken-ichi
KUWABARA', Tetsuo YOSHIDA! (1. Nagoya
University)
10:27 AM - 10:30 AM

[INP-11i] Color Mixture of Interference Color by Niobium
Oxide Thin Film Using Photolithography.
*Yuta Abe1, Isao Komatsu1, Shuichi Maeda' (1. Tokai
University)
10:30 AM - 10:33 AM

[INP-12p] Drying and Curling of Thin Liquid Films with
Photo-curing Reactions: a Confocal Raman
Spectroscopy
*Hirokazu Yoshihara1, Masato Yamamura' (1. Dai
Nippon Printing Co., Ltd.)
10:33 AM - 10:36 AM

[INP-13f] Searching the Nuclear Emulsion’ s Supporting
Base for Improvement of Detector Performance
*Yuta MANABE', Kunihiro MORISHIMA', Nobuko
KITAGAWA', Akira NISHIO', Mitsuaki KUNO" (1.
Nagoya University)
10:36 AM - 10:39 AM

[INP-14i] Crystal Form Transitions accompanied by redox
reactions in Copper Phthalocyanine Films
Prepared by the Micellar Disruption Method

*Yuta Kato1, Yumi Miyara1, Katsuyoshi Hoshino' (1.
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Chiba University)
10:39 AM - 10:42 AM
[INP-15i] Jet Velocity Control Method Using PVA Gel for a
New Ink-jet Generator
*Mao Maeshima1, Hajime Onuki1, Chihiro Kurihara1,
Akihito Kiyama', Yoshiyuki Tagawa' (1. Tokyo
University of Agriculture and Technology)
10:54 AM - 10:57 AM
[INP-16i] Volumetric 3D Display System using Rotating
Screen
-Improvement of Visibility of 3D Image-
*Ken Muto', Makoto Omodani', Chiemi Fujikawa' (1.
Tokai University)
10:57 AM - 11:00 AM
[INP-17p] Loss of Folding Endurance of Book Paper by
Aged Deterioration of Books and its Causes
*Yukiko Mochizuki1, Toshiharu Enomae' (1. Tsukuba
University)
11:00 AM - 11:03 AM
[INP-18i] Evaluation of Electrical Circuit Structure of
Powder Electroluminescent Device on Paper
Substrate
*Naoki Takeda', Toshifumi Satoh' (1. Tokyo
Polytechnic University)
11:03 AM -11:06 AM
[INP-19f] Inside Imaging of Kasuga Tumulus by Muon-
radiography
*Katsumi ISHIGURO', Kiyohide SAITO', Masahiko
HIRATA?, Mitsuhiro NAKAMURA?, Kunihiro
MORISHIMA?, Akira NISHIO® (1. Archaelogical
institute of Kashihara, Nara prefecture, 2. Ikaruga-cho
Board of Education, 3. Nagoya University)
11:06 AM - 11:09 AM
[INP-20p] Proposal of Integrated Analysis System for
Retinal Fundus Images and Classification of
Retinal Areas Using Spatial Frequency
*Toshio Modegi' (1. Dai Nippon Printing Co., Ltd.)
11:09 AM-11:12 AM
[INP-21i] Enhanced Mobility in Solution-Processed Short-
Channel Organic Transistors: Reduction of
Contact Resistances using Spin-Coated MoO,
Injection Layers
*Tomoya Aiba1, Takashi Nagasem, Takashi
Kobayashi1'2, Yuichi Sadamitsu3, Hiroyoshi Naito'2
(1. Osaka Pref. Univ. , 2. RIMED, 3. Nippon Kayaku
Co., Ltd.)
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11:12AM-11:15 AM
[INP-22f] Improvement of Brightness for Color Images
Using Reversible Data Hiding
*Kotoko HIRAOKA', Shoko IMAIZUMI' (1. Chiba
University)
11:15AM -11:18 AM
[INP-23p] A Simple Color-vision Test Pattern for
Determining the Type and Degree of Color
Deficiency
*Masaki Nose1, Aya Oohiraz, Yoshihiko Azuma3, Keiji
Uchikawa® (1. Ricoh Company Ltd., 2. Otake Ganka,
3. Tokyo Polytechnic University, 4. Kanagawa Institute
of Technology)
11:18 AM-11:21 AM
[INP-24i] Charge Transport Properties of PN Junction
Type Organic Semiconductor Film Analyzed by
AC Impedance Spectroscopy
*Eisuke Minamida1, Kazuki Nakamura1, Norihisa
Kobayashi' (1. Chiba University)
11:21 AM - 11:24 AM
[INP-25f] An Information Embedding Scheme with
Resilience against Clipping Attacks
*Saori MORINAGA1, Shoko IMAIZUMI' (1. Chiba
University)
11:24 AM-11:27 AM
[INP-26i] The RU-518 New Relay Unit: Improvement on
Decurling Ability and Adjustability.
*Akira Tsunoda' (1. KONICA MINOLTA,INC.)
11:27 AM - 11:30 AM
[INP-27f] A Study on Calotype in the Dawn of Japanese
Photography I
- The Translated Book of Calotype Tecnique in
Shimazu Historical Materials -
*Chihoko ANDO1, Masashi IWASAKI" (1. Kyoto
Institute of Technology)
11:30 AM - 11:33 AM
[INP-28i] Measurement of Dynamic Interfacial Tension
with High Time Resolution by Shape Analysis of
Collided Microdroplets
*Natsuki Yamaoka1, Ryohsuke Yokota1, Taichi Hirano1,
Shujiro Mitani1, Keiji Sakai' (1.The University of
Tokyo)
11:33AM-11:36 AM

Reception Hall
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[PS] Interactive Session. Poster Presentation
1:00 PM - 4:00 PM Reception Hall (3rd Floor, Keyaki Kaikan)

[INP-01f] Formation Process of Gold-Silver Hollow
Nanostructure Obtained by Silver Halide
Photographic Methods
*Satoshi FURUYA', Fumiyuki SHIBA', Yusuke OKAWA'

(1. Chiba University)
1:00 PM - 4:00 PM

[INP-02i] Transparent Electrode of Gravure Offset Printed
Fine Silver-Grid Lines Laminated with
Conductive Polymer
*Natsuki hashimoto', Masato Ohsawa' (1.
ULVAC,Inc.)

1:00 PM - 4:00 PM

[INP-03p] Gravure Ink for Flexible Food Packaging -The
Market and Regulations-
*Hidemaro Uchida', Hiroaki Muratake' (1.DIC
Corporation)
1:00 PM - 4:00 PM

[INP-04f] Direct Formation of One-dimensional Silver
Nanostructure on an Electrode with
Electrochemical Technique and Photographic
Development (3)

*Takuma MIYASHITA', Shin SAITO', Fumiyuki SHIBA',
Yusuke OKAWA' (1. Chiba University)
1:00 PM - 4:00 PM

[INP-05i] Evaluation of the Friction Properties of Papers
against Rubber Rollers - Influence of Paper Lint -
*Yohei Sato1, Misaki Asada1, Yosuke Tsukiyama1, Isami
Nitta' (1. Niigata University)

1:00 PM - 4:00 PM

[INP-06p] Photo Amphoteric Compounds Generator of
2,4-diaminobenzenesulfonic Acid as Counter
Anion
*Takuya Marushige1, Shigeru Takahara' (1. Chiba
University)
1:00 PM - 4:00 PM

[INP-07f] Detection of Radiation Using Distribution of
Latent Image Specs of Silver Halide
Photographic Materials and Plasmon Resonance
(3): Decrease of Background Light by the
Improvement of Microscope System
*Ken'ichi KUGE', Takahiro ADACHI', Atsuhiro
UMEMOTO?, Tatsuhiro NAKA?, Satoshi KODAIRA® (1.
Chiba University, 2. Nagoya University, 3. QST)
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1:00 PM - 4:00 PM
[INP-08i] Evaluation of the Powder Adhesion Amounts by
Laser Microscope with Wide Field of View
- Real Contact Areas of Rubber Rollers -
*Tetsuya Tsumori1, Keisuke Kato1, Yosuke Tsukiyama1,
Isami Nitta' (1. Niigata University)
1:00 PM - 4:00 PM
[INP-09p] Development of Porous Metal Foil and Its
Application
*Hirokazu Sawada’, Jyunji Kawaguchi1 (1. Fujifilm
Corporation)
1:00 PM - 4:00 PM
[INP-10f] Development of Nuclear Emulsion with Silver-
bromide Crystals Introduced Edge Dislocation
*Akira NISHIO', Kunihiro MORISHIMA', Mitsuaki
KUNO', Yuta MANABE', Nobuko KITAGAWA', Ken-ichi
KUWABARA', Tetsuo YOSHIDA! (1. Nagoya
University)
1:00 PM - 4:00 PM
[INP-11i] Color Mixture of Interference Color by Niobium
Oxide Thin Film Using Photolithography.
*Yuta Abe1, Isao Komatsu1, Shuichi Maeda' (1. Tokai
University)
1:00 PM - 4:00 PM
[INP-12p] Drying and Curling of Thin Liquid Films with
Photo-curing Reactions: a Confocal Raman
Spectroscopy
*Hirokazu Yoshihara1, Masato Yamamura' (1. Dai
Nippon Printing Co., Ltd.)
1:00 PM - 4:00 PM
[INP-13f] Searching the Nuclear Emulsion’ s Supporting
Base for Improvement of Detector Performance
*Yuta MANABE', Kunihiro MORISHIMA', Nobuko
KITAGAWA', Akira NISHIO', Mitsuaki KUNO" (1.
Nagoya University)
1:00 PM - 4:00 PM
[INP-14i] Crystal Form Transitions Accompanied by Redox
Reactions in Copper Phthalocyanine Films
Prepared by the Micellar Disruption Method
*Yuta Kato1, Yumi Miyara1, Katsuyoshi Hoshino' (1.
Chiba University)
1:00 PM - 4:00 PM
[INP-15i] Jet Velocity Control Method Using PVA Gel for a
New Ink-jet Generator
*Mao Maeshima1, Hajime Onuki1, Chihiro Kurihara1,

Akihito Kiyama1, Yoshiyuki Tagawa1 (1. Tokyo
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University of Agriculture and Technology)
1:00 PM - 4:00 PM
[INP-16i] Volumetric 3D Display System using Rotating
Screen
-Improvement of Visibility of 3D Image-
*Ken Muto', Makoto Omodani', Chiemi Fujikawa' (1.
Tokai University)
1:00 PM - 4:00 PM
[INP-17p] Loss of Folding Endurance of Book Paper by
Aged Deterioration of Books and its Causes
*Yukiko Mochizuki1, Toshiharu Enomae' (1. Tsukuba
University)
1:00 PM - 4:00 PM
[INP-18i] Evaluation of Electrical Circuit Structure of
Powder Electroluminescent Device on Paper
Substrate
*Naoki Takeda', Toshifumi Satoh! (1. Tokyo
Polytechnic University)
1:00 PM - 4:00 PM
[INP-19f] Inside Imaging of Kasuga Tumulus by Muon-
radiography
*Katsumi ISHIGURO', Kiyohide SAITO', Masahiko
HIRATA?, Mitsuhiro NAKAMURA?, Kunihiro
MORISHIMA?Z, Akira NISHIO® (1. Archaelogical
institute of Kashihara, Nara prefecture, 2. Ikaruga-cho
Board of Education, 3. Nagoya University)
1:00 PM - 4:00 PM
[INP-20p] Proposal of Integrated Analysis System for
Retinal Fundus Images and Classification of
Retinal Areas Using Spatial Frequency
*Toshio Modegi' (1. Dai Nippon Printing Co., Ltd.)
1:00 PM - 4:00 PM
[INP-21i] Enhanced Mobility in Solution-Processed Short-
Channel Organic Transistors: Reduction of
Contact Resistances using Spin-Coated MoO,
Injection Layers
*Tomoya Aiba1, Takashi Nagase1'2, Takashi
Kobayashi1'2, Yuichi Sadamitsu3, Hiroyoshi Naito'2
(1. Osaka Pref. Univ., 2. RIMED, 3. Nippon Kayaku
Co., Ltd.)
1:00 PM - 4:00 PM
[INP-22f] Improvement of Brightness for Color Images
Using Reversible Data Hiding
*Kotoko HIRAOKA1, Shoko IMAIZUMI' (1. Chiba
University)
1:00 PM - 4:00 PM
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[INP-23p] A Simple Color-vision Test Pattern for
Determining the Type and Degree of Color
Deficiency
*Masaki Nose1, Aya Oohiraz, Yoshihiko Azuma3, Keiji
Uchikawa® (1. Ricoh Company Ltd., 2. Otake Ganka,
3. Tokyo Polytechnic University, 4. Kanagawa Institute
of Technology)

1:00 PM - 4:00 PM

[INP-24i] Charge Transport Properties of PN Junction
Type Organic Semiconductor Film Analyzed by
AC Impedance Spectroscopy
*Eisuke Minamida1, Kazuki Nakamura1, Norihisa
Kobayashi' (1. Chiba University)
1:00 PM - 4:00 PM

[INP-25f] An Information Embedding Scheme with
Resilience against Clipping Attacks
*Saori MORINAGA1, Shoko IMAIZUMI' (1. Chiba
University)
1:00 PM - 4:00 PM

[INP-26i] The RU-518 New Relay Unit: Improvement on
Decurling Ability and Adjustability.
*Akira Tsunoda' (1. KONICA MINOLTA,INC.)
1:00 PM - 4:00 PM
[INP-27f] A Study on Calotype in the Dawn of Japanese
Photography I
- The Translated Book of Calotype Tecnique in
Shimazu Historical Materials -
*Chihoko ANDO1, Masashi IWASAKI" (1. Kyoto
Institute of Technology)
1:00 PM - 4:00 PM

[INP-28i] Measurement of Dynamic Interfacial Tension
with High Time Resolution by Shape Analysis of
Collided Microdroplets
*Natsuki Yamaoka1, Ryohsuke Yokota1, Taichi Hirano1,
Shujiro Mitani1, Keiji Sakai' (1.The University of
Tokyo)
1:00 PM - 4:00 PM
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[INP] Interactive Session, Short Presentation

Joint Session of 1SJ, SPIJ and JSPST

Session Chair(1):Yusuke Okawa(Chiba University), Satoshi Hasebe(Fuji Xerox Co., Ltd.)

Session Chair(2):Katsuyoshi Hoshino(Chiba University), , Haruo Uyama(TOPPAN PRINTING CO., LTD.)
Thu. Jun 21,2018 10:00 AM - 11:36 AM Main Hall (1st Floor, Keyaki Kaikan)

The tailing code means; i=ISJ, f=SPlJ, p=JSPST

[INP-O1f]

[INP-02i]

Formation Process of Gold-Silver Hollow Nanostructure Obtained by
Silver Halide Photographic Methods

*Satoshi FURUYA', Fumiyuki SHIBA', Yusuke OKAWA' (1. Chiba University)

10:00 AM - 10:03 AM

Transparent Electrode of Gravure Offset Printed Fine Silver-Grid Lines
Laminated with Conductive Polymer

*Natsuki hashimoto', Masato Ohsawa' (1. ULVAC,Inc.)

10:03 AM - 10:06 AM

[INP-03p] Gravure Ink for Flexible Food Packaging -The Market and Regulations-

[INP-041]

[INP-05i]

*Hidemaro Uchida’, Hiroaki Muratake' (1.DIC Corporation)

10:06 AM - 10:09 AM

Direct Formation of One-dimensional Silver Nanostructure on an
Electrode with Electrochemical Technique and Photographic
Development (3)

*Takuma MIYASHITA', Shin SAITO", Fumiyuki SHIBA', Yusuke OKAWA' (1. Chiba University)
10:09 AM - 10:12 AM

Evaluation of the Friction Properties of Papers against Rubber Rollers -
Influence of Paper Lint -

*Yohei Sato', Misaki Asada', Yosuke Tsukiyama', Isami Nitta' (1. Niigata University)
10:12 AM - 10:15 AM

[INP-06p] Photo Amphoteric Compounds Generator of 2,4-diaminobenzenesulfonic

[INP-O7f]

[INP-08i]

Acid as Counter Anion

*Takuya Marushige', Shigeru Takahara' (1. Chiba University)

10:15 AM - 10:18 AM

Detection of Radiation Using Distribution of Latent Image Specs of Silver

Halide Photographic Materials and Plasmon Resonance (3): Decrease of

Background Light by the Improvement of Microscope System

*Ken'ichi KUGE', Takahiro ADACHI', Atsuhiro UMEMOTO?, Tatsuhiro NAKA?, Satoshi KODAIRA®
(1. Chiba University, 2. Nagoya University, 3. QST)

10:18 AM - 10:21 AM

Evaluation of the Powder Adhesion Amounts by Laser Microscope with

Wide Field of View

- Real Contact Areas of Rubber Rollers -

*Tetsuya Tsumori', Keisuke Kato', Yosuke Tsukiyama1, Isami Nitta' (1. Niigata University)

10:21 AM - 10:24 AM

[INP-09p] Development of Porous Metal Foil and Its Application

*Hirokazu Sawada’, Jyunji Kawaguchi1 (1. Fujifilm Corporation)

©The Imaging Society of Japan
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10:24 AM - 10:27 AM

Development of Nuclear Emulsion with Silver-bromide Crystals
Introduced Edge Dislocation

*Akira NISHIO', Kunihiro MORISHIMA', Mitsuaki KUNO', Yuta MANABE', Nobuko KITAGAWA',
Ken-ichi KUWABARA', Tetsuo YOSHIDA' (1. Nagoya University)

10:27 AM - 10:30 AM

Color Mixture of Interference Color by Niobium Oxide Thin Film Using
Photolithography.

*Yuta Abe1, Isao Komatsu1, Shuichi Maeda' (1. Tokai University)

10:30 AM - 10:33 AM

[INP-12p] Drying and Curling of Thin Liquid Films with Photo-curing Reactions: a

[INP-13f]

[INP-14i]

[INP-15i]

[INP-16i]

Confocal Raman Spectroscopy

*Hirokazu Yoshihara', Masato Yamamura' (1. Dai Nippon Printing Co., Ltd.)

10:33 AM - 10:36 AM

Searching the Nuclear Emulsion’ s Supporting Base for Improvement of

Detector Performance

*Yuta MANABE', Kunihiro MORISHIMA', Nobuko KITAGAWA', Akira NISHIO', Mitsuaki KUNO'
(1. Nagoya University)

10:36 AM - 10:39 AM

Crystal Form Transitions accompanied by redox reactions in Copper

Phthalocyanine Films Prepared by the Micellar Disruption Method

*Yuta Kato', Yumi Miyara', Katsuyoshi Hoshino' (1. Chiba University)

10:39 AM - 10:42 AM

Jet Velocity Control Method Using PVA Gel for a New Ink-jet Generator

*Mao Maeshima', Hajime Onuki', Chihiro Kurihara', Akihito Kiyama', Yoshiyuki Tagawa' (1.

Tokyo University of Agriculture and Technology)

10:54 AM - 10:57 AM

Volumetric 3D Display System using Rotating Screen

-Improvement of Visibility of 3D Image-

*Ken Muto', Makoto Omodani’', Chiemi Fujikawa1 (1. Tokai University)

10:57 AM - 11:00 AM

[INP-17p] Loss of Folding Endurance of Book Paper by Aged Deterioration of Books

[INP-18i]

[INP-19f]

and its Causes

*Yukiko Mochizuki', Toshiharu Enomae' (1. Tsukuba University)

11:00 AM - 11:03 AM

Evaluation of Electrical Circuit Structure of Powder Electroluminescent
Device on Paper Substrate

*Naoki Takeda', Toshifumi Satoh' (1. Tokyo Polytechnic University)

11:03 AM - 11:06 AM

Inside Imaging of Kasuga Tumulus by Muon-radiography

*Katsumi ISHIGURQ', Kiyohide SAITO', Masahiko HIRATA?, Mitsuhiro NAKAMURA?, Kunihiro
MORISHIMAS, Akira NISHIO® (1. Archaelogical institute of Kashihara, Nara prefecture, 2.
Ikaruga-cho Board of Education, 3. Nagoya University)

11:06 AM - 11:09 AM

©The Imaging Society of Japan
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[INP-20p] Proposal of Integrated Analysis System for Retinal Fundus Images and
Classification of Retinal Areas Using Spatial Frequency
*Toshio Modegi' (1. Dai Nippon Printing Co., Ltd.)
11:09 AM - 11:12 AM

[INP-21i] Enhanced Mobility in Solution-Processed Short-Channel Organic
Transistors: Reduction of Contact Resistances using Spin-Coated MoO,
Injection Layers
*Tomoya Aiba’, Takashi Nagasem, Takashi Kobayashi'?, Yuichi Sadamitsu®, Hiroyoshi Naito'?

(1. Osaka Pref. Univ. , 2. RIMED, 3. Nippon Kayaku Co., Ltd.)

11:12 AM - 11:15 AM

[INP-22f] Improvement of Brightness for Color Images Using Reversible Data Hiding
*Kotoko HIRAOKA', Shoko IMAIZUMI" (1. Chiba University)
11:15AM - 11:18 AM

[INP-23p] A Simple Color-vision Test Pattern for Determining the Type and Degree
of Color Deficiency
*Masaki Nose', Aya Oohira®, Yoshihiko Azuma®, Keiji Uchikawa® (1. Ricoh Company Ltd., 2.
Otake Ganka, 3. Tokyo Polytechnic University, 4. Kanagawa Institute of Technology)
11:18 AM - 11:21 AM

[INP-24i] Charge Transport Properties of PN Junction Type Organic Semiconductor
Film Analyzed by AC Impedance Spectroscopy
*Eisuke Minamida', Kazuki Nakamura', Norihisa Kobayashi1 (1. Chiba University)
11:21 AM - 11:24 AM

[INP-25f] An Information Embedding Scheme with Resilience against Clipping
Attacks
*Saori MORINAGA', Shoko IMAIZUMI' (1. Chiba University)
11:24 AM - 11:27 AM

[INP-26i] The RU-518 New Relay Unit: Improvement on Decurling Ability and
Adjustability.
*Akira Tsunoda' (1. KONICA MINOLTA,INC.)
11:27 AM - 11:30 AM

[INP-27f] A Study on Calotype in the Dawn of Japanese Photography Il
- The Translated Book of Calotype Tecnique in Shimazu Historical
Materials -
*Chihoko ANDO', Masashi IWASAKI" (1. Kyoto Institute of Technology)
11:30 AM - 11:33 AM

[INP-28i] Measurement of Dynamic Interfacial Tension with High Time Resolution
by Shape Analysis of Collided Microdroplets
*Natsuki Yamaoka', Ryohsuke Yokota', Taichi Hirano', Shujiro Mitani', Keiji Sakai' (1.The
University of Tokyo)
11:33AM - 11:36 AM
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10:00 AM - 10:03 AM (Thu. Jun 21, 2018 10:00 AM - 11:36 AM Main Hall)
[INP-O1f] Formation Process of Gold-Silver Hollow Nanostructure

Obtained by Silver Halide Photographic Methods
*Satoshi FURUYA', Fumiyuki SHIBA', Yusuke OKAWA' (1. Chiba University)

©The Imaging Society of Japan
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[INP-02i1| 72 E7Z 7ty MEIRGEICK WA L7=MEE S ) v RECHRIC
BEMR) v—%2RE L. EHAER
Transparent Electrode of Gravure Offset Printed Fine Silver-
Grid Lines Laminated with Conductive Polymer

A EH . KREAN (LHEIKETINY )

*Natsuki hashimoto', Masato Ohsawa' (1. ULVAC,Inc.)

TNRAZDTLFITIMEICE Y ERAEBICEZRFRENERSINTWS, ARRTIE. 71 ILLERLEIC, 8BS
JRFAVIERWTCTSETA 712y MEIRBRICK WIRIBS umDBHE~ ) v RERAEFKR L. S 5IC. BEMH
RYUT—%2BELEREBOREICOVWTHRET %, EREBOY — MEMB L UEBEIE, BROTESE
ICKTET %, ERIROFRENPEEZIEZZEICEY. Y= MERIZ4Q/OFXTET IR I ENTRETH

Y, BARIICHETCLRAIEZIENAETHD, COEEHEEBEISEADITOERERL Y HLENIFYT
THY., RETNARAICAWS 7L F D TILRERERE LTERATH 3,

We have developed the silver nanoparticle ink and printed invisible fine silver grid lines with 5 wm width on
a film substrate by a gravure offset method. Then the grid lines are laminated with a conductive polymer. In
optimizing the electrodes of the silver grid lines laminated with the conductive polymer, the transmittance is
up to 96% in the visible light region and the sheet resistance is down to 4 Q/sq. The sheet resistance and
transmittance are possible to be tailored by adjusting filling fraction of the electrodes. The transparent
electrodes of the silver grid lines laminated with the conductive polymer would have potential applications as
a flexible and transparent conductive film in optoelectronic devices.

O—M#EEAN BAERFESR
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Transparent Electrode of Gravure Offset Printed Fine Silver-Grid Lines
Laminated with Conductive Polymer

Natsuki Hashimoto®, and Masato Ohsawa”

"Future Research Laboratory, ULVAC, Inc.

Invisible Ag-grid transparent electrodes with a variety of spacing between the Ag-grid lines of 100,
150, 200, 300, 500 and 1000 um at a constant line width of the Ag-grid of 5 um and a constant thickness
of the Ag-grid of 0.6 um have been prepared by a conventional gravure offset printing using our newly

developed Ag nanoparticle ink. Then

the Ag-grid

electrodes were laminated with a

poly(3,4-ethylenedioxythiophene):poly(styrenesulfonate) (PEDOT:PSS) layer. In the Ag-grid laminated
with PEDOT:PSS electrodes, the transmittance is up to 96% in the visible light region and the sheet
resistance is down to 4 Q/[]. The Ag-grid over-coated with PEDOT:PSS electrodes would have potential
applications as flexible and transparent conductive films in optoelectronics and photovoltaics.
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Fig.1 A schematic illustration of gravure offset
printing process.
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Fig.2 (a) Geometry of the Ag-grid electrode pattern
with the Ag-grid parameter leading to the definition
of filling fraction, f. (b) An optical microscopic image
of the Ag-grid electrode with W of 5um and G of
300pm.
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Fig.6 Transmittance versus sheet resistance of the
fabricated Ag-grid over-coated with PEDOT:PSS
electrodes.
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Paper lint has an influence on paper feed performance. Paper lint that adhered onto rubber surfaces reduces
frictional force between papers and rubber rollers. Development of a simple and easy method evaluating the
influence of paper lint on paper feed property is important. We propose a new evaluation method using
sliding friction tests between papers and rubber rollers. We experimented the paper whose paper feed
performance were already known and clarified the relationships between the frictional properties and paper
feed performance. We confirmed that the coefficient of friction decreased with increase in quantity of paper
lint adhesion onto rubber surfaces.
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Evaluation of the Friction Properties of Papers against Rubber Rollers - Influence of Paper Lint -
Yohei SATO", Misaki ASADA", Yosuke TSUKIYAMA™™, and Isami NITTA™"
*Advanced Materials Science and Technology, Graduate School of Science and Technology, Niigata University

** Institute of Science and Technology (Engineering), Niigata University

Paper lint has an influence on paper feed performance. Paper lint that adhered onto rubber surfaces
reduces frictional force between papers and rubber rollers. Development of a simple and easy method
evaluating the influence of paper lint on paper feed property is important. We propose a new evaluation
method using sliding friction tests between papers and rubber rollers. We experimented the paper whose
paper feed performance were already known and clarified the relationships between the frictional
properties and paper feed performance. We confirmed that the coefficient of friction decreased with
increase in quantity of paper lint adhesion onto rubber surfaces.
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Table 2 Specifications of laser microscope

Laser diode
Laser source

(650nm)
Field of view (Plane), mm? | 10 X8
Resolution, um 2.5
Number of pixels, pixels 20000 X 16000
Scan rate, Lines/min 9000

0.0

> B
0.1 F
02

-0.3

04 L

Change ratio of coefficient of friction

Vertical load: 2N
Sliding distance: 100mm

-0.5

Fig.5 Change ratio of coefficient of friction of rubber
roller U (s, e) slid against paper a, B, y and &

[
(=}

E Roller U (s. e)
g
&
510
=
3
E []
Moo
Omm 100mm Omm 100mm
a 3

Fig.6 Real contact area of rubber roller U (s, e) slid
against paper a and &
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Fig.7 Change ratio of real contact area of rubber
roller U (s, e) slid against paper a and &

Fig.8 Rubber roller U (s, e)
friction tests with paper a

surface after sliding
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Fig.9 Coefficient of friction of rubber roller U (s, €)
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1) Y. Tsukiyama, Y. Sato, K. Kato, I. Nitta : Frictional
Property and Real Contact Area of Contaminated Rubber
Rollers for Paper Feed, Proceedings of ICMDT2017,
(2017) 220.

2) I.Nitta, A.Kanno, M. Okamoto, Y. Nagaoka : Study
of a New Type of Laser Microscope with Wide Field of
View Using a Shrink Fitter, Precision Engineering
Journal, 73(11), pp. 1226-1232 (2007)
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Fig.10 Change ratio of coefficient of friction of rubber roller U (s, €) slid against 29 commercial papers in

oversea market
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10:15AM -10:18 AM (Thu.Jun 21,2018 10:00 AM - 11:36 AM Main Hall)
[INP-06p] Photo Amphoteric Compounds Generator of 2,4-

diaminobenzenesulfonic Acid as Counter Anion
*Takuya Marushige', Shigeru Takahara' (1. Chiba University)

10:18 AM - 10:21 AM (Thu. Jun 21, 2018 10:00 AM - 11:36 AM Main Hall)

[INP-07f] Detection of Radiation Using Distribution of Latent Image
Specs of Silver Halide Photographic Materials and Plasmon
Resonance (3): Decrease of Background Light by the

Improvement of Microscope System
*Ken'ichi KUGE', Takahiro ADACHI', Atsuhiro UMEMOTO?, Tatsuhiro NAKA?, Satoshi KODAIRA® (1. Chiba
University, 2. Nagoya University, 3. QST)
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Evaluation of the Powder Adhesion Amounts by Laser
Microscope with Wide Field of View
- Real Contact Areas of Rubber Rollers -

sEF KL MEEN. BB FEE (.FRASR)

*Tetsuya Tsumori', Keisuke Kato', Yosuke Tsukiyama', Isami Nitta' (1. Niigata University)

TS EOREE Y IFEIBER I LAO—FAOEMIENREE E SN TWB A EFMICIFEAS M I TLAR
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HMICBRBLUDNT 2 28IC& Y TLO—FZ LOEMABECTLDERERA NI LIZEXKIFTHEBO
HEREERASMILLE.

Paper jams in the printers are caused by the adhesion of paper lint to rubber rollers, but they are not clarified
in detail. Therefore, in this study, we observed the surface of rubber roller after paper feeding by wide-field-
of-view laser microscope. we visualized the amount of paper lint adhesion and experimentally clarified that
the decrease ratio of friction is proportional to the increase ration of paper lint adhesion area. In addition, by
observing and analyzing the surface of the rubber roller, amount of paper lint adhesion and its influence on
friction and wear was clarified.
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Evaluation of the Powder Adhesion Amounts by Laser Microscope with Wide Field of View
- Real Contact Areas of Rubber Rollers -
Tetsuya TSUMORI", Keisuke KATO", Yosuke TSUKIYAMA™", Isami NITTA™"

* Advanced Materials Science and Technology, Graduate School of Science and Technology, Niigata University

** Institute of Science and Technology (Engineering), Niigata University

One of the main causes of paper jams in the printers is decrease in friction force between rubber rollers and papers by

adhesion of paper lint onto rubber surfaces. However, a precise mechanism of the friction decrease is not clear yet.

Therefore, in this study, we observed the whole contact interfaces of rubber rollers after paper feeding by a laser

microscope with wide field of view. We visualized the amount of paper lint adhesion and experimentally clarified that the

friction decrease is proportional to the area of paper lint adhesion. In addition, by observing and analyzing the surface of

the rubber roller, influence of paper lint on friction and wear mechanism became clear.
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* T950-2181 HTIRILHTIR T TH X Fo+-fl 2 (O] 8050 Z it
% 8050 , Ikarashi 2-nocho, Nishi-ku, Niigata, Niigata, 950-2181, Japan
e-mail: tsukiyama@eng.niigata-u.ac.jp, nitta@eng.niigata-u.ac.jp
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. Plﬂic .
Rul bhefr ller
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@ Scanning mirror
Glass plate

Fig.1 Schematic of wide field of view laser
microscope

Photo diode

Display

Table.1 Specifications of wide-field-of-view laser

microscope
Laser diode
Laser source
(650nm)

Field of vi | ,

eld of view (plane) L0%8

mm X mm
Resolution, um 2.5
Number of pixels, pixels 20000 X 16000

Scan rate, lines/min 9000
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Table.2 Classification table of rubber rollers

Surface shape
Abrasion Emboss
pattern pattern
U(s) U(s, e)
Soft E(s)
Hardness 5(s)
U (h) U(h, e)
Hard E (h)
S (h)

Table.3 characteristics of paper

Particle type Amount
Paper
(CaCO3) (by SEM/EDX)
o Light
B Light Large
y Heavy
0 Heavy and light Small
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(a) Before paper
feeding

(b) After paper feeding

Fig.2 Observed images of contact area between

rubber rollers and glass plates
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Fig.3 Relationship between Ar and p of rubber roller
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Fig.4 Relationship between AAr/Ar and AF/F of
rubber rollers
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Fig.5 ATR spectrum of rubber roller and y of rubber
roller
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Fig.6 Relationship between Ar and number of paper

Ratio of peak intensity
Peaco3/Pibber

0 10 20 30 40 50 60 70 80 950 100
Number of paper, sheet

Fig.7 Relationship between number of paper and
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By BT HZETEL, B ECH IR 2L
RO DT I3 R .

4) BEDEBmENZWIZE, S LOEFEFIEDZEAL
TRL7RY, BERERL 1T R R LTI LI Iy
DH ARS8 D.

vow AN e et

» , " 40|um S EE
—

AW B 18 [E B A o — 2 &, [RISID ==

(b) Paper . v
, TV T BEOMFP 2 —3 7 LD - iy
(c) Before paper (d) After paper feeding ?*J 7‘7 j;o@ia B C R LLH“;% BINedy
. D7, Z R ] .
feeding (2000 sheets) ! el
Fig.8 surface of rubber roller
SE Xk
70 1)  Isami Nitta, Akihiro Kanno, Michiya Okamoto, Yasushi
% e 60 ! Nagaoka: Study of a New Type of Laser Microscope with
£ 3 0 r 5 Wide Field of View Using a Shrink Fitter, Journal of the
B g 40 Japan Society for Precision Engineering,
g g ig - 6 paper o Vol.73,No11(2007) [in Japanese], pp. 1226-1232
@™ IO —8— paper 5 2) Nori.e'lki Ok_amoto, Kazuhiro Ohtani, Keiich'ir(? Misawa,
i , , - Kenji Yoshida: study on Velocity Characteristics and
T 1000 1500 2000 Mechanics of Paper Feeding with Rubber-Covered Roller
number of paper, sheets Drive, Transactions of the Japan Society of Mechanical
Engineers, Vol.67,No654(2001-2) [in Japanese], pp.475-
Fig.9 Size of rubber debris 482.
3)  Asahiro Ahagon: Chemical Aspect of rubber Abrasion,
NIPPON GOMU KYOKAISHI, Vol.79,No10(2006) [in
20 Japanese], pp.500-506.
Error bar : standard error Opaper a
15 - .
Number of samples : 9 W paper
= Point analysis
=z 10 F
=
5 L
0 [ — Il L
Al Si Ca

Fig.10 Amount of paper lint in rubber debris (by
SEM/EDX)
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10:24 AM - 10:27 AM (Thu. Jun 21,2018 10:00 AM - 11:36 AM Main Hall)
[INP-09p] Development of Porous Metal Foil and Its Application

*Hirokazu Sawada', Jyunji Kawaguc:hi1 (1. Fujifilm Corporation)

10:27 AM - 10:30 AM (Thu.Jun 21,2018 10:00 AM - 11:36 AM Main Hall)
[INP-10f] Development of Nuclear Emulsion with Silver-bromide Crystals

Introduced Edge Dislocation
*Akira NISHIO", Kunihiro MORISHIMA', Mitsuaki KUNO", Yuta MANABE', Nobuko KITAGAWA', Ken-ichi
KUWABARA', Tetsuo YOSHIDA' (1. Nagoya University)

©The Imaging Society of Japan
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[INP-11i] 72 M) YIS T4 —HMERWERBIb=F TERICK 2 T5E
DR
Color Mixture of Interference Color by Niobium Oxide Thin
Film Using Photolithography.

TR A AT BTE B (1. B=EAF)

*Yuta Abe’, Isao Komatsu', Shuichi Maeda' (1. Tokai University)

ZF T RBBERLICL > TREAIIKBIE=FTHPEHR SN, EEOELICE > TRABBICHKBRRERI ENFS
NTWs, TNIEBEEFHICERL. RIMRICH LTS - BBLAV, HEREEBRICEMASNZLE L
WoZeX Uy hERD, LHL., BIRBIILICL2HBRBIL-FTEBOREICERLTVWSLD, REBLE=F
TEREICHELBEBEVWTRERIEDZZENATERL, AMRTR=FTERLEICTF NIV ITST7 4 —DF
TIC L 2ERERFEZ BV THRERONY -V TR L, TEMNRRERICE > TRERBZITI> & ZBMEL
Teo HER. BRBDEBREICL > TEHEELE2DDEZEESE, HILVWEZFYHT I EICHIILT,

An anodic oxidized niobium (Nb) layer on Nb plate makes various colors. A driving force of the coloration is
considered to be the thin film interference of the anodic oxidized layer on the Nb plate. However, color
development by anodic oxidation is related to the thickness of oxidized Nb layer, it is impossible to place a
new color on the colored Nb plate. The focus of this research is to make a checkerboard pattern on the Nb
plate by photolithography and juxtaposed additive color mixture. Consequently, we succeeded in mixing two
colors colored with creating a new color.
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24 M)V TS74—RBTEAWV-BIEL=-A TEEICLZTHBDE
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Py, Wim F

BT LFUH

CRRTFREE RAEE LR RAE LR

Color mixture of interference color by niobium oxide thin film using photolithography .
Yuta Abe’, Isao Komatsu™, Shuichi Maeda™"*

* Course of Electrical and Electronic Engineering, Graduate School of Engineering, Tokai University

** Course of Information Science and Technology, Graduate School of Science and Technology, Tokai University

An anodic oxidized niobium (Nb) layer on Nb plate makes various colors. A driving force of the coloration is considered

to be the thin film interference of the anodic oxidized layer on the Nb plate. However, color development by anodic

oxidation is related to the thickness of oxidized Nb layer, it is impossible to place a new color on the colored Nb plate.

The focus of this research is to make a checkerboard pattern on the Nb plate by photolithography and juxtaposed additive

color mixture. Consequently, we succeeded in mixing two colors colored with creating a new color.

L E&

=FTIEGMER VI K - C=F T R EITIEWH 22 R
fb=F TIEBPER S, xR EBRRER I &
DHEHITWD, ZAIVUIEBRETHICER L, g
{ERF OB UTC, b= 7 ORI ET 5.
=F T DRI L 2 EETHIC LY, R, #,
Kk, 4, &R EREA OISR DT ENTRET
&)5 1-2)

HIETHIC L2 aRAARIC kLT - BB L
72N, BHNEANT DERMENE, & SR R
B B E, MOEFEGHEIZIZRNAY v
NEFEO T LD, SRS B ALBR SO i R B AL B
7 ENFBIATON A EFRBESG COICH bR TE
5. LL, Bz k2 aiamit=47Eo
P BIR LTV D 720, Bt Lm=47 K ED
LicH 72BN CRASEDL Z ENTE N E
WO RERS S

2. HH
FATHIZFRIZEB W, 74 MY V7T 7 0 —Dfbk
FRAWC=FT7 L7+ PV YR M AT B L
BSRER L 21T 5 & & T=A 7 RIEIZ k72 i 2
BT HZ LICEILTWS., KFETIZZ+ R
VT T 7 4 —DHEMC X D BB TIEEZ N T=
AT RENHDOWTTRAERED X2 — 2 IR L, I
EINEREIZL > TREEITH) ZEEBE L.

3. EB
3.1 <27 OERL

OHP 7 ¢ /v . | (KOKUYOWR, VE-1420N) |Z L —H—
7Y > & — (Canonltf, Satera, LBP7010C) % H\ T
Photoshop (Adobe, Photoshop CS5.1(64bit)) kT

* T259-1292 #hZ3)I|BSFEETTAL e H 4-1-1
*k4-1-1 Kitakaname, Hiratuka-shi, Kanagawa, 259-1292, Japan
e-mail:  4bef1204@mail.u-tokai.ac.jp

TERL L7z 1pt @ Ry b itk 2 FIR L7z, Fi

L72 OHP 7 4 /L 2% 25mm X 25mm PY 51280V H LT
~AZ L L TEALE (Fig. 1, Fig. 2).

Fig.2 Enlarged image of mask (Image is for

illustration purposes)

3.274 FL TR MR 7 OEH

=F7H (==, 0.10mm &) % 25mmX 25mm
WZHIY L%, A ra—%— (KT 27«7,
ACT-220D11) % HWNCRI#E%L 1500rpm CT=A4 7 E
W27+ b LA MR (CHs0(CHy) 0H, & L3/ T3
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) #5-blLCa—T 47 Lk D%k
A A= (HHFE TR, SA31) ZHWT
90 CT 5 NS ETZ. FIAF—T U nbED
HL7e=4 7o BICEEKE—HES LZO LI
VR, WMAEIEICEE 2B W F TR L
7= (Fig.3). & D% 20wt% D FPPR B4R
(Naz0,S1, & T3&5m M) 125 10 FRR T THUE
L, ZREKCTHE L.

UV (370nm)

-— Fluorite

Mask —» r— Photoresist

Nb plate =»|

Fig.3 Schematic diagram showing UV irradiation

3.3 =T ORI LALEE (G5 €)

B — BRI L LT Swt% D 7 T U ERKIATR
Z100ml SR L7~ HEIC 74 LY AR R R
Bk Liz=47 %Gz, A&%EEmIcE Y bL,
EBIEE b OEEMEE-. 20T TT7x b
VYR RNYRAZZRDBRE, ARRKTHE L. £
Dk, Wk Liz=47 /UMty L, EE
Z1EH S HMEEZEZ TR L. (Fig. 4)
ARSEERCIEL 1 BB IZEIIN3 2 A 30V, 2 [a1H 23
10V o4& L, 1EIA 60V, 2[EHM 20V DBED
TOoDEMTY TV EERL T

Oxidized Nb I‘i}yer(30\4Ir or 60V)
L N —

l Remove photoresist mask

with acetone
@ e

Anodic oxidization
(30V or 60V)

Oxidized Nb layer(10V or 20V)

lbﬁ

Anodic oxidization
(10V or 20V)

Fig.4 Schematic diagram showing during anodizing
treatment

3.4 S ERE

EROFETER LY 7L 2 oL 10V, 20V,
30V, 60V DI TENEILGMEAL LT =4 7R DF
6 D& NIRRT (AASEHR, V-670) T 380nm~
780nm DY FHGPH TR E 2 HIE L=,
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4. fERLEEE

30V Tl ibtk, 10V TRMRERL Li=0 v 7%
Fig.5, 60V CHiffig{ttg, 20V TAmmil L9
V% Fig. 6 1T,

Fig.5 Niobium plate iae, Mixture of 10V+30V

Fig.6 Niobium plate image, Mixture of 60V+20V

WIZ, &Y T ND RPN E DR R %
Fig. 7, Fig. 8z~
60
---10V+30V
50
9 —--10V
§40 F —30V
c
g3
Fi I
@ 20
o' .
-
10 - Phd
/_/
0 = L L L
380 480 580 680 780

Wavelength(nm)

Fig.7 Reflectance of samples (10V,30V,10V+30V)

70

60 - —60V+20V
50 |-

40 ¥

30

Reflectance(%)

20 -

10

380 480 580 680 780
Wavelength(nm)

Fig.8 Reflectance of samples (20V,60V,60V+20V)
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Fig. 7 & Fig. 8 725 10V+30V DI 10V & 30V D Table4 L* a* b* value and color difference of
WIEE R LAEbELEEZ LTS, £7-, 60V+20V  calculated color with sample of 60V+20V

W T I A -~ 3
DI 20V DB & 60V DEED aD S >T & L* | a | b* | AColor Difference

LTWA., ZdO7=e, 10V+30V & 60V+20V OV 7

. N Sample Color | 4647 | 32.81 |-18.54

yE = = DA

NVOBRRALTNELEXLNE. Tk Calculation Color| 41.00 | 31.00 |-44.00 2610

NG 6 DDOY L FLDRBHEEZEHL, T4 A S
VA Bzt L7 (Tablel, Table2). F7z,
10V+30V & 60V+20V DY o F )L DEE Loz R,
TAAT LA Bl LTz (Fig.9).

Sample Color
OCaIcuIation Color

Table1 RGB value and color of sample

(10V,30V,10V+30V)
Voltage (V)| 10V+30V | 10V 30V 60 |
R 141 145 136
G 144 115 167 40 -
B 149 68 197
Color 20
Table2 RGB value and color of sample b 08 @
(20V,60V,60V+20V)
Voltage (V)| 60V+20V 60V 20V =20 A
R 153 188 45
G 85 65 95 ~40
B 146 177 0
Color -60 -40 -20 | 0 20 40 60
ax
R:141 R:117
G:141 G: 80 Fig.10 Chromaticity diagram of sample and
B'. 133 B" 171 calculated color (10V+30V)
Fig.9 Calculation Color 60 -
Tablel, Table2 MR L7zH 7D % [T 40 -
HE, 1OOBELT CTHEEA LML ITE D AR
STWNDIENGND. ZDOZENL OO T A 20

EAEIMEROIEDLZETHLOVEEZEY HED
ENMERTE . L L, Fig. 9 DR L@ &R ol
HEONREIZSTNDE I ENDND. ZOENVEE bx

D B A7, Photoshop ZHWTH 7ot L&

B EOOO LrakbxfE 2 RO THRAELZFR L (Tables, ~20
Table4), K7 Lyakbxfiz AR FIC7 v b L 0
7=. (Fig. 10, Fig. 11) -4
* * * H _60 !
Table3 L* a* b* value and color difference of 60 -40 =20 0 20 40 60

calculated color with sample of 10V+30V

L* | a* b* | AColor Difference
Sample Color | 60.22 | -346 | 0.83
Calculation Color| 58.00 | -1.00 | 4.00

ax

Fig.11 Chromaticity diagram of sample and
459 calculated color (60V+20V)

Imaging Conference JAPAN 2018
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Table3, Table4 & Fig. 10, Fig. 11 OfEHHAE BE3CHR
BT > T OEAIT 10VH30V DY > TV EF B 1) K. Kuroda, “World of interference color, Art and technology,
DL HERD L AFEITD RN, 60VH20V DY Titanium and Niobium”, Koshinsha, (2007). [in Japanese]

) p
MIAENRKRERALTRVWEIICRZD. 20D 2) 1. Komatsu, H. Aoki, M. Ebisawa, A. Kuroda, K. Kuroda, S.
B OENDEREFEED -5, 60V+20V DY > L% Maeda, "Color change mechanism of niobium oxide thin

film with incidental light angle and applied voltage", Thin

Ny / SN e . .
JEFETCBS LT (Fig. 12). Solid Films, 603, pp. 180-186 (2016)

Fig.12 Optical microscopic image of the sample
(60V+20V)

60V+30V DB 7L & BB CHILE T 5 L F D
WU DR O DI 28 5 DR TE S, 4y
FRF=RBPE ZIT 72 & 212, BB DD
DEE LT2Z & T I OREESOS IR
DRELRY, BHEINDEOEICEEN T &5
265,

ZOBRNEZ oK & LTk, #EHRRFIC~ A
IO MR TATCLEY, 7+ FLTP AR RS
NEHBAETRENR -T2 & T, 60V TR
L LT RIZ~ A7 DFRWNT » DS NEBEBINTL
FolttEZLND.

5. K

T NIV TTT7 4 —OH i EHWT oD R
LT E It~ Ebts 2 L CHBEMERAIZE -
THIT= 7% B 3 2 &3 HikT.

6. 5HBDELE
LSEIOFEBRTT + FL PR v 227 BSRBEICTERK
ENTWRNT ERNGhotz. 2D, FOLrE
HIR, ~ A7 L EROBERE, R, KRN b~ A
7 ETOHRE, BB LS o7+ ML UR
Fv A7 OEREEEZ RETVLERH D EBEZ BN
L. Fim, BENEEHE VRISV, R
Lz 7Nz TRA E, IREBLE _oOE)N
Ny XY EGPNTRAZTLEY. 20, 5%
WEEIZHID N RE — o D AT EER LT+ ML
AT AT DB, RBEEITO TOETL.
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10:33 AM - 10:36 AM (Thu. Jun 21, 2018 10:00 AM - 11:36 AM Main Hall)
[INP-12p] Drying and Curling of Thin Liquid Films with Photo-curing

Reactions: a Confocal Raman Spectroscopy
*Hirokazu Yoshihara', Masato Yamamura' (1. Dai Nippon Printing Co., Ltd.)

10:36 AM - 10:39 AM (Thu. Jun 21, 2018 10:00 AM - 11:36 AM Main Hall)
[INP-13f] Searching the Nuclear Emulsion’ s Supporting Base for

Improvement of Detector Performance
*Yuta MANABE', Kunihiro MORISHIMA', Nobuko KITAGAWA', Akira NISHIO', Mitsuaki KUNO' (1. Nagoya
University)

©The Imaging Society of Japan
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Interactive Session, Short Presentation
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[INP-14i] S I ERRF7 4O 7 = VEDOBILETICH D ERER
Crystal Form Transitions accompanied by redox reactions in
Copper Phthalocyanine Films Prepared by the Micellar
Disruption Method

Mk X =R #E. EFES (1. TEXR)

*Yuta Kato', Yumi Miyara', Katsuyoshi Hoshino' (1. Chiba University)

RE. BRENOBERMKICSIT2FEE LTEEEZBENLECAVWLONTWS, LHL., ZOFEITBTHS
ERIRIZM7IO0S TV (CuPc)D LD BMBEICEWT, BILETEEDOHREZITO LTHREHT

Hotzo EMRETHESINALAIVIVEREICINEER - BETCTEERERETI LN TE, BERIEERIG
DRFETIZENTE S, ZI T, AMRTIEIBVILEREICLY o, BBLUP e WCuPCEEREAFR L. b
BRGNS BREBORT2521T o7, TORR., aBIIHEIN2D, BESLV e BIE—BI aFicE
%92 EVWDEKRWNMERIFONT,

O—M#EEAN BAERFESR
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TELERAT 2 0L 7 = VIBOBILETTICH S RS
JIEE HER*, HROHHET, BRI P

FTRERFERERE LA E R = — R
Crystal Form Transitions accompanied by redox reactions in Copper Phthalocyanine Films
Prepared by the Micellar Disruption Method
Yuta Kato®, Yumi Miyara®, Katsuyoshi Hoshino”

*Department Materials Science, Graduate School of Engineering, Chiba University

Films of o, B, and e-type copper phthalocyanines were prepared by the micellar disruption method, and
their redox properties were investigated by cyclic voltammetry in acetonitrile. The latter two films
exhibited a pair of oxidation-reduction waves, which was accompanied by the color change between blue
and purple. Similarly, the former a-type copper phthalocyanine film showed one oxidation wave, however,
the oxidized state was reduced in two successive steps. X-ray diffraction measurement revealed that the
first reduction step was ascribed to the change in the crystal form (physical change) and that the second
reduction step was based on the electron injection into the film (chemical change). Moreover, the
measurements demonstrated that the B-type and e-type copper phthalocyanine films were converted in
crystal form to the o/p-type and B-type films, respectively, by the redox reactions.

1. [FLE®HI

FHEEIOERTERIZ T 2 Tk L Lfé“ﬂ*“?é 2. TEILEREOHERE

ENILS HWHNTWD, Ly LEZERAETEIC Fig. 1 I X B VEMREOREFE A /R4, I®/ILVE
TERR S AT X RIS 7B A B AT 5 71 ML T, BUKEBIC LR TCREE BT A 7= ntk=

WZIENER~DA A DAY RNHREEE 720 | KR JVFERFO TS MEA 2 O CEMR BB HERE S
W=7 hasnul v (EC) FT~DREMIFEE 5, ABFZRICEB W T, REEEAE LT
B &b, ZOHAD EC BAITMERD &M T T, 11-ferrocenylundecyl polyoxyethylene grycol (FPEG)%E
OIR SN R EMRE - WO T THRET S FVN, CuPc Ok A ER LT, S BuRHic

Z fbﬂfb\é n, if_\ W ONDRE T CuPc-FPEG & &K, FPEG 2 /L& FPEG a‘:/v
ZHON, Lo TR ZACTLED KD —NEEFELTWDH A, FPEG &/ ~— VB %
fmw%g i B b ZE L REETE D EC Rk Lok =+ % & (Fig. 1, STEP D). T DOEE ZME+T 5 X 5
FERICIER BV, ZDn, REW AR \Z FPEG 2 B VOB KL & AR D D FPEG DR
THHE 7 Z T =2 (CuPc)d X 9 Bz B\

ITO .
TiX. 0 EC FtE2im U 5 FTITEZERFEIZ X Fc: ferrocenyl group
HREIIARE Y TH -7,
—FH. . FEO— ADBBEIHE D> 72 I BVEMRIEIC ©

T, A - EED D VITER - ORI -FGFc
DOTEAERRELND =D, HIRSNZHHT oifvlC
T/ Th EC BN AL WHEMN b5, £, dw’“ 771Q
2 B VEMREORPBGE R TIENEN, I, AR / \
DB ENEENRNTD RO SR HER: desorptlon '
SNBFIE LB 29, 22T, ABIETEILAE e / Phihlocyaning partile
fREIZ L Dol PRIB L7 ¥ u v 7 = ‘_\(D’

deposmon

(CUPC) IE%IERL L. 2 DBAILERISIE OV T FPEG monomer

gﬁ%??oflo)f%@%%\— b\T$&%T60 Fc,+‘\/\,\0
T 263-8522 THEIAAHE X HR/1HT 1-33 Fig. 1 A schematic illustration of the film
1-33 Yayoi-cho, Inage-ku, Chiba, 263-8522 , Japan formation mechanism of the micellar
e-mail:  k_hoshino@faculty.chiba-u.jp disruption method.
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BHNAEL S (Fig. 1, STEP @), ZOMiaEofERE, 0.8 —
BHRL T DS B EMEDME T L AR b1 MRS L o6l
THIREZTERR S 5 Z &£1272 % (Fig. 1, STEP ©), oal
1
3. =B é“”?
3.1 #upE £ 00 T'
BBEAELE LTI, o, BB X ORI 7 ¥ n o7 = § 0.2¢ T ? @]
(o, B, e-CUPC) & FIV 7=, UL 43 i1 CuPce (10 04l @ ©) ]
mM) . FPEG (2 mM)#s L OSERE (LiBr, 0.1 M) % 06 ]
A F M - FEEAKIZTINL, A= INGET 5 00 02 04 06 08 10 12 14
Ziizky Hﬁk Lf;o Potential (V vs. Ag/AgCI)
JEHEFE & X ZEm L2 AV, EEEMmIC
ITO, A @ﬂ} IXHEER, ZREMIC ifﬁ/i’“ﬂ‘l:fﬁ . . i
16 (AAGCYE L FR 5 O 05 2 ol sllmmogan of ar e i
V vs. Ag/AgCl D& ZFIINY 2% Z & T CuPc @%Hﬁ Film thickness: 0.55 um.
ERLHZENTE DY,
3. 2 mLZ hurnay e 08
CuPc i EC #:MEix. 0.1 M @HERT ~ 77 F 06
NT V=T LEER LT h= U AEIRIC B _oaf
ik o> CuPc EHEAT ITO B4 1821% L TEMEEM & L. E ol ?
BRBERT T, FA 7Y v 7BV E A MY —8 E Ll _
KO/ m s 7rRu A MY —&175 2 L& 0 E T \/ﬂf T
L7, 3 1
04t © @ -
3. 3 X#REWrEE 0.6

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
Potential (V vs. Ag/AgCl)

ATV RN E AN =% Tolcip &R L
AR T CuPe I —EBAM AL, Bt

RS L OUETTARIRD CuPe %Hﬁ%ﬁzﬁkbt" ZC L Fig. 3 Cyclic voltammogram of a p—CuPc film

T, W XRD JEIC LV AEALETTIRREICE prepared by the micellar disruption method.
2 IO B O E 21T > 7, Film thickness: 0.32 um.

4. #BBR 0.8

4. 1 ==v7 btarzal v sk 06}

fER L7 055 um JE o X /L EffEa-CuPc EEED 4 oal

A7V IRNE ST B Fig 21T, EAL T ©)

&7 = KHICREIT 5 £ 12V i CRLR =]

RAL, DG b EIC R AT BT g o T
WENT, £, B Y — FiE5ITIH 0.7 VAT Tk 5 02p T 1
Seta b B BT ALY Ry a S v s ik 0df @ @)
Zalic, 2B, Y —Fw5ITIE10 VIEETSH el e
LT AR N oY AW b/ NN AR S A QL E S i A R VAN 00 02 04 06 08 10 12 14

Potential (V vs. Ag/AgCI)

bighpotz, bbb, R ORELSICH Mg O
AL DB 22 AT S S BRI ICER T 5

Ty Nr=n
E\Iﬁbﬁﬁ A } - Fig. 4 Cyclic voltammogram of a e~CuPc film
K12, 0.32 um JE D X 2 /VEER-CuPe WD YA 7 prepared by the micellar disruption method.
Uy ZRNVE T T M% Fig. 3127857, a-CuPc ## Film thickness: 0.24 um.

i &[RRI 7’/— RAmICfEI4 5 & 1.2 Vi

TR IR X, HFaNLEA~DBELE A

Crlens, Y — Hﬁ?%l“ﬂia-CuPc (AN ZNSY Wl BV bl K » CTAER Sz i F#E#E K — 7' B-CuPc ki
FHEDRETE N R SR -tz T, 7/ —F FINENMZRETHDHZ EERLTD, Fig. 4
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12, 0.24 um JE D < &V EMEe-CuPc EDO YA 7 U v
TARNE ET T LAY, B-CuPc W & [RIERIZ,
7/ — REROENRHSNZBW T, 1.2V iEfE Tk
W, Y= FRSITBNT 0.6 V s TRl 28]
BN, B Y — REASICEW T, 1V Tt
TILE TR NBIE S o Tz,

4. 2 XARBEWHEE

WA RTHEINC 38T 2 B L8 e UG D35 d A AT T
BAAEYED BT, CuPc D XRD HIE 21T -
72o BURBIIZIZ. Figs.2~4 \TRENHY A2 Y v/
RNB T T HIBNT, O, @, @BLUVOD
AriE CENM A EE L, 60 FPRIFIIN L 7212 12 BRIEI R
REIZ L TR LB TR IE O 2 Rk L, XRD HIE %
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Fig. 5 X-ray diffraction patterns of CuPc films
prepared by the micellar disruption method: a,
a—CuPc; b, B-CuPc; c, e-CuPc.
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[INP-15i] PVAT L = BW=HiRA oY = v NFTHEE OFIEHFE
Jet Velocity Control Method Using PVA Gel for a New Ink-jet
Generator
HIS R AE B ER TS ALSC, A& O.BEIAEEN FEREBIAS)
*Mao Maeshima', Hajime Onuki', Chihiro Kurihara', Akihito Kiyama1, Yoshiyuki Tagawa1 (1. Tokyo University
of Agriculture and Technology)

EFERREHEBA Iy MREFEZRE L. FFEOFBRITBZERSHETE2RTHS. BHEFE
& U - Z\IC200m/sBEOEEN L, KOTHEOSHEREDHEICKIIL TWS. FFEIBWTEEZS
ZBERPICKIBIRET 2560 H 2. RELLIEOHEBICH L THEEENMZR2EXRE <25, [BIEH
HE#ELERICL Y RET 2OFEFRHOBIFERS. [VBREEZFETENIEIOEEYREZMAL TEE
JIv bEeRELTENTES. TITHARKAZRB LTIV ERPICRET DFE2ER L. TIDE
TRAREZREH T 2. YILOREBEICEVRPROKEREDTIE, JEFKE L BEROBRWREZGE.

Recently we suggested a new ink-jet injection method. Feature of our method is to use impulsive force. We
can generate a high-speed jet (200 m/s) and a highly-viscous jet (10,000 cSt) easily at a low price. In this
method, bubbles are generated in the liquid when a strong impulsive force is given. It is difficult to control
the bubble inception that causes variations in jet. To control the bubble inception, we came up with a
method to introduce PVA gel including bubbles into the liquid. We successfully suppress bubble generation
and control the bubble acceleration effect on the jet velocity.
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Jet velocity control method using PVA gel for a new ink-jet generator

Mao Maeshima’, Hajime Onuki",

Chihiro Kurihara™,

Akihito Kiyama™ and Yoshiyuki Tagawa"

" Department of Management of Technology, Tokyo University of Agriculture and Technology

" Department of Mechanical Systems Engineering, Tokyo University of Agriculture and Technology

Recently we suggested a new ink-jet injection method. Feature of our method is to use impulsive
force. We can generate a high-speed jet (200 m/s) and a highly-viscous jet (10,000 cSt) easily at a low
price. In this method, bubbles are generated in the liquid when a strong impulsive force is given. It is
difficult to control the bubble inception that causes jet behavior. To control the bubble inception, we came
up with a method to introduce PVA gel including bubbles into the liquid. We successfully suppress bubble
generation and control the bubble acceleration effect on the jet velocity.
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DERKRE S, T OEFT AREORH X 72 Ll

% T 184-8588 HURUHR/ N F 117 FHIIT 2-24-16
*k 2-24-16 Nakacho, Koganeisi, Tokyo, 184-0012, Japan

e-mail: maeshima@st.go.tuat.ac.jp
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(a) (b)

t  tube bottom meniscus t  tube bottom meniscus

4 Un=2Uo

Wﬂ//z Uo

Expansion

-~ I

(N A |
Fig.1 x-t diagrams. (a) is without cavitation and (b) is
with cavitation.

3. PVA )L % R 1= 5 3R B | 0 F 5%
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1) Onuki. H, and Tagawa. Y., “A highly-viscous liquid jet
Generator”, Japanese Journal of Multiphase Flow, 29, 4,
pp-335-342 (2015) [in Japanese]

2) Antkowiak, A., Bremond, N., Le Dizés, S., and
Villermaux, E., “Short-term dynamics of a density
interface following an impact”, Journal of Fluid
Mechanics, 577, pp.241-250 (2007)

3) Kiyama. A, Tagawa. Y, Ando. K, and Kameda. M, “Effects
of a water hammer and cavitation on jet formation in a test
tube”, Journal of Fluid Mechanics, 787, pp.224-236,
(2016)

4) Shin-Etsu  Silicone, ‘“Performance Test Results”,
https://www.silicone.jp/catalog/pdf/kf96 j.pdf, (2018.4.6)

5) Ando, K., Sanada, T., Inaba, K., Damazo, J. S., Shepherd,
J. E., Colonius, T., & Brennen, C. E., “Shock propagation
through a bubbly liquid in a deformable tube”, Journal of
Fluid Mechanics, 671, pp.339-363 (2011)
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Fig.3 The maximum volume of the bubbles Q vs.
Speed increasing rate V;/ Uo .
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Fig.4 The height of PVA gel lge/ vs.
the maximum volumes of the cavitation in silicone oil
Qrand in PVA gel Qa.
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Fig.5 Snapshots of wave propagation taken by
polarized camera. Color contour represents the
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Fig.6 x-t diagrams with PVA gel and bubbles.
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Volumetric 3D Display System using Rotating Screen
-Improvement of Visibility of 3D Image-

*REER. maE. B mRE' (.18

*Ken Muto', Makoto Omodani', Chiemi Fujikawa' (1. Tokai University)

EEEBICHEINTUVWEIRTRTEREDOKRF EHMREEARTH Y, AIFEOAEFZE YRAATHSE I ENT
ERV. WLUTCIRTICRRZEET 2HRBEIARTARNIRRTEAMUN S DIBREARIAETH . Fif
RTIEABEIFRRTOERARNE LTEER Y ) — VAR ERFLTWS., R IBMRORPTVWRI Y —>
3,—=ATRI)—VEEIPERICEVABYREZSLOTHREAIHS. ARETIEBREILIKEOEHUISODR
PEISERV)—VEBROBBDVREIEWMITSHIRI)—V2BHEL &R 7 ) -V OfHliZ1T> 7.

Popular three-dimensional displays which use binocular parallax can bring us three-dimensional image
appearance that was observed usually from only a single view point. We have focused on volumetric 3D
displays that can produce more realistic three-dimensional images with universal view point. We have
suggested a novel method of volumetric 3D display, in which multi layers of section images are projected on
a rotating spiral screen. In this study, we evaluated 3D image appearance when using various screens which
has various optical properties.
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Volumetric 3D Display System using Rotating Screen

-Improvement of Visibility of 3D Image -

Ken Muto, Makoto Omodani, Chiemi Fujikawa

Course of Electrical and Electronic Engineering, Graduate School of Engineering, Tokai University

Popular three-dimensional displays which use binocular parallax can bring us three-dimensional image
appearance that was observed usually from only a single view point. We have focused on volumetric 3D
displays that can produce more realistic three-dimensional images with universal view point. We have
suggested a novel method of volumetric 3D display, in which multi layers of section images are projected
on a rotating spiral screen. In this study, we evaluated 3D image appearance when using various screens

which has various optical properties.
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L. BEIITE#EIGEZ O DM (Digital Micro
mirror Device) Zmy =zl X —%HHW\WAHIZ LIZX
v, 2000 rpm CTEIEFRHRIEDH A7 U — kT %
W EDRIMIZATRE L LT 5.

T259-1292 )1 PEfidb4H 4-1-1
4-1-1 Kitakaname, Hiratsuka, Kanagawa, 259-1292, Japan
E-mail: 8beim049@mail.u-tokai.ac.jp

control unit Spiral screen

Region for
image projection

130 mm —

Turn table

Fig. 2 Spiral screen
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3. EBRAZX

Accumulation of sliced images \/

© —fikHEAN BAEHRFESR

AT, 7uy=s 227 ) —=HELTA
FrlfE7R 9 FIED X 7 U — 2 FEH (Fig. 6, Table 2)
EHRWEBOREMEROK 21T 7. BEICHW
72DMD 1= 7 Z—IZIZR, G, B® 3{HdD LED 2
B I T D, REBRTIE, 20 H L0k LED
DODREFH L. A7V —r2mmilyayoy Z—
e m BE Lo, 227 Y — U T O R KB
1130 Ix(F ey Z X —ZbmEWOLE) ~1250
Ix(TmrY=l X —ICRbIIVNE) THhb. ERS
% Table 11RT. Fud=r 4 —#EHH%E 0
deg. & LT-HERMAE 0~180 deg. DT 45 deg. 5
(Fig. DTSRG ORI (g2 T TH< o & D RLZ
55 ) T2 A2 uil) £To 5 BREREE %
WA (10 ) ISR, &5, A7V —r0AE
EOFHL (F@ES T2 KI5 b [E
THRITRD 1) £T)D 5 BpEAIE %2R 7= (Table
3).

3D image
Fig. 3 Principle of volumetric 3D image formation

Projector

Fig. 4 Description of horizontal viewing angle

Imaging Conference JAPAN 2018

Fig. 6 Appearance of screens

Table 1 Experimental conditions

Room illuminance 0 [Ix]
llluminance on screen by the projected light | 1130~1250 [Ix]
Rotations speed 2000 [rpm]
Number of sliced images 64

Viewing angles 0~180 [deg ]

Subjects 10 [persons]
Table 2 Screens for evaluation
Screen Tt: Total light Td: Diffuse Td/Tt: Diffusion
transmittance (%) |transmittance (%) | ratio(%)
A 32.1 31.8 99.8
B 42.6 42.5 99.7
C 54.1 53.9 99.6
D 76.8 10.5 13.7
E 82.9 30.1 36.4
F 84.0 81.6 97.1
G 84.5 5.1 6.1
H 87.1 5.4 6.2
I 87.6 1.7 2.0
é 100
F
o)
L [
o 80
o]
‘e 60 r C
°
2 B
S 40 ¢ A
I} ® F
g 20 o
5 o H
0 1 1 1 % I
0 20 40 60 80 100

Total light transmittance (%)
Fig. 7 Total light transmittance and diffuse

transmittance of each screen
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Fig. 8 3D Image appearance (Horizontal/Vertical viewing

a

© —MBHEEA BAERES

4. ERHEFER - ER

KA U —rONHREESE (Tt), JLEidE ik
(Td>®/\ﬂ‘ﬁwﬂ% Fig. 7 {23 . KFEHEMHE

, TEEBIEAL A0 OB LB RA T U —IT

Ob\TﬂM%OD%?LF%% Fig. 8 I{Z/"d. iR D
R & 2 7 U — %A% O FHEIEGHA O BLES A LK
FHEIC DWW T4 £ Fig. 9,Fig. 10 12”9, 4Rz
D FE /LR D Fe KAE & Fe/IME D b3 (Min/Max  of
Visibility) & &Yt L OEHUE & o Btk
% Fig. 11, Fig. 12 \Z/R9.  F£7, RS L OA
IR O B EA LR HOW T, 2 RE R (Tt)
L DR A% ~Fig. 13, Fig. 14 12, #L8EL (Td/Tt) &
DR AE % 2 Fig. 15, Fig. 16 [Z7RT.

Fig. 11 X U 23t#FEi 0\ W e, BUEE
Min/Max HIXE T L7=. F72,Fig. 12 X DT[L?BUC[:#

0%ITIFVY & X EMHZRMED Min/Max A TN R
bilTz.

Fig. 13 £ 0 HEBMI XSRS 80%LL L TRl
a:ﬂi&?b‘i%%m‘_. Flg. 14 XY 2HHEmEN

WD & HERO I A LT,
X (AW 2 27 ) — U FMo#ENTIT) L8
AR MITIFIE R b e o 72  Fig. 16 X v 58kt
NEVIE E AEROFHMIXE T L.

Fig. 15 X 0 g oo#

Table 4 IZH A7 U —r OFIi#ERDOFE & DA
T BRI (M) & AEIE (B) DA FEM (A+B) THE
flid2 &, AEHWEZMHE TIEAZ U —2 G PN
bEEh e Aotz T LEBORZRT EOMERK
TEPEDNENL I X RTFLA A REmIE & 13572 5 0 T, Bl
EERNLETHD.

A
B
64
D
E

ngle: 45 deg. /40 deg., Room llluminance: 0 Ix)
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Table 3 Subjective evaluation
and cloudiness

of 3D image visibility

Score | image visibility Cloudiness
5 Clearly visible No annoyance
4 Visible Almost no annoyance
3 Middle Middle
2 Rather invisible Rather annoying
1 Invisible Annoying
5
o4
3
g’
82
Q
>
Dy

0 45 90 135
Viewing angle [deg.]

Fig. 9 Horizontal viewing angle
dependance of 3D image visibility

Subjective score

0 45 90 135 180
Viewing angle [deg.
Fig. 10 Horizontal viewing angle
1 dependance of cloudiness
2
50.8 -
L 06 °
>U.6 F [ )
"'5 ° [ ] ‘.
= 0.4 |
© [
=02 t
£
E 0 1 1 1 1
0 20 40 60 80 100
Total light transmittance (%)
Fig. 11 Total light transmittance
1 dependance of image visibility ratio
2
30.8 -
& 0.6
>0.6 r
()
%0.4 3
[ ]
=
EO.Z -
E 1 1 1 1
0 20 40 60 80 100

Diffusion ratio(%6)
Fig. 12 Diffusion ratio dependance of

image visibility ratio
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5. &8

AR 9 DO R 7 ) — U EMIT OV TAREL

B OHFPHN T oM R E AT,

L 2HERRETtLE L R DIFEBDO LT S
IR TFL, $72A27 U — B0 AEITH
NIt T ot

2. EHERYEEE (Td/T) O EIRIC X v B o BT
SIFEL Lo, @< R D1F & A%
DOFHIIIRL 72 o 72,

3. HBAIZ V= EHAOWTEE, GOWEBRMEIZ oW

TARNRBIR R, JLEL X% %, m<< 2513
RN RKEL ooz,
Trpb b, KEBRTHWIZ&MEOFIE CIXeeisg
MR 80V FRIE, FLHEL 5~20%FRE & T TR
PE, BB L R 4 DLEOKERSE LD Z &
Noho Tz,

R LUARENFIT S 0y ey X —EEE, 822
DENRBE, 7uyxcr ¥—L 27 ) — 0,
ME S OBEMAESEZEE LTEHEOBETH
0, M THEIOEFEABR N TND. 5, LV
SR SBANT O CREEE, R, BRpE, Bl A %O
FROHEL ILICHE L AR LEEN D D.
Eiif:d
MR EHED HIZK TV EHEEAR 7 Y — 2 ORUEIZ D
BHTEo7 (k) =47 FOEf 47K, SFAR
HERICRS G L7

S Xk

S. Suzuki, C. Fujikawa, M. Omodani, “Volumetric 3D
Display System using Rotating Screen -Relation between
Screen Translucency and 3D Image Visibility-", Proceeding
of The 63th JSAP Spring Meeting, 21a-P1-1 (2016) [in
Japanese].

S. Suzuki, C. Fujikawa, M. Omodani, “Volumetric 3D
Display System using a Rotating Spiral Screen”,
Proceeding of The 62th JSAP Spring Meeting, 12p-P1-5
(2015) [in Japanese].

S. Suzuki, C. Fujikawa, M. Omodani, “Volumetric 3D
Display System -Evaluation of Flicker when using a
Rotating Spiral Screen”, Proceedings of 13 ICAI, PB2-02
(2015).

1)

2)

3)
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Total light transmittance (%)
Fig. 13 Total light transmittance
dependance of 3D image visibility
o 5
3
» 4 + ':
2 °e
S 3 F
g ° [ ] [ ]
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Total light transmittance (%)
Fig. 14 Total light transmittance
dependance of cloudiness
5
g
(@] L
S4re*® °
g3
5
=2
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Diffusion ratio (%)
Fig. 15 Diffusion ratio dependance of 3D
image visibility
()
= [ ]
S4r e
an L] o
237
1
a2 T
>
n
1 1 1 1 1
0 20 40 60 80 100
Diffusion ratio (%)
Fig. 16 Diffusion ratio dependance of
cloudiness
Table 4 Summary of evaluation for screens
Screen Image visibility Cloudiness Total score Min/Max of
score (A) score(B) (A+B) visibility
A 4.1 2.5 6.6 0.61
B 3.9 2.8 6.7 0.47
C 4.1 2.0 6.1 0.58
D 4.0 3.6 7.6 0.49
E 3.7 3.3 7.0 0.5
F 3.9 2.8 6.7 0.54
G 3.9 4.1 8.0 0.49
H 3.7 3.8 7.5 0.44
| 3.2 4.3 7.5 0.31
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11:00 AM -11:03 AM (Thu.Jun 21,2018 10:00 AM - 11:36 AM Main Hall)
[INP-17p] Loss of Folding Endurance of Book Paper by Aged

Deterioration of Books and its Causes
*Yukiko Mochizuki', Toshiharu Enomae’ (1. Tsukuba University)
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[INP-18i] #fE#R £ IC/FSRR L 72 352 ELOD B XY 73 Bl 4518 O 71
Evaluation of Electrical Circuit Structure of Powder
Electroluminescent Device on Paper Substrate

T B, g R (1. mRIEAY)

*Naoki Takeda', Toshifumi Satoh' (1. Tokyo Polytechnic University)

INETOMETIE. HMERLICHERLADBEELICN LS RIREEMEEIC, EROEMNDIBE T2HRTDLEM R
DB E NIz, TD®H, RFICHMT 2ARPEZEASELROANRY & HARBOMUBEDELLHSES
B CIERAEIE & DRIMRMEZREL TS/,

AR TIE, HERLICER L A DBBEELOER B O IEEIE = ERIREENINE A 5 B RIREEN D )

Y —Y 1M DEH EEEDIEAI SRET B,
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THOR LR RER LR AT 4 7 ¥R

Evaluation of Electrical Circuit Structure of Powder Electroluminescent Device

on Paper Substrate
Naoki Takeda®, Toshifumi Satoh”
“Department of Media Engineering, Graduate School of Engineering, Tokyo Polytechnic University.

Powder EL(Electroluminescence) device is a flat light emitting device producible only in a printing
process, without using semiconductor processes, such as a vacuum and plasma. In the research we have
done so far, confirmed inflection point when high frequency is applied. In this research, evaluated of electric
circuit structure of powder electroluminescent on paper substrate by lissajous figure, and researched
relationship between electric circuit structure and inflection point. As result, the lissajous figure at the time
of application of 500 Hz to 15 kHz was divided into three groups. Point to divide into three groups are

approximately matched the inflection point.

1. [FCHIC
4808 EL(Electroluminescence) I,
A HER T v A BT,

HZER T
IR~ 2 &

A1 CHERATHE R B RO FE IR T T 5.

HRX A Vv X2 —= T THY . LERME
BRGNS 72 FEAR T v R L iR L
T, . ML BEOASTOa X FERETE 5
Vo FE 2, 3T U RS AR S B EL TITE
BOERELEBITHERE DI LT LMo
TR, BEV T 7 X2 ANEGRT 5 EROEEIMNN
WEE D EH LB ZRoTnbh EEZI LN
52,

Fa NZNETIAT> TELEETIE VY Z/E
IR LTB11, fERMEDOFE 7 & ik L CER
D 13 %, RIS L5 EOENE LT
bo Fio, EEEEENRCE ISR D EIRIL 2
rETOE R R THMNT 5 2 LR LT >T
W5, Fig. 1 IZJ&EWH 15kHz HUMEE, Fig. 2 |2 1kHz
FIMEED 1-V (Bt -7EE) FetE 2 7~

ARAFFETIE, FF12xF L CJE IS 500Hz~15kHz FfI
TN D EFECFE B E DAL, AJIELE & HITER
DV WY a— 5 FE T OEXA B EAEE O
MZEFTV, s OB ERT Lz, £72. &
BHAMMELE LT L, & ToOREEMA B & FI
T ATNRE == T3 5720, RO LI EL
TRl o % B E W&Lf@mbfwé
ITO(Indium Tin Oxide) IZZ % C. A% HEmIM L
T3 % PEDOT:PSS 23l EM & LA LY,

* T 243-0297 AR RIEATHIAR L 1583
* 1583 liyama, Atsugi, Kanagawa 243-0297, Japan
e-mail:  m1866001@st.t-kougei.ac.jp

35
30 Frequency: 15 kHz
25 |} —8—Without receptive layer
— —oe— With receptive layer
< 20 }
E
R
S 15
£
3 10
5
0 " A A A A
0 50 100 150 200 250 300

Voltage[V,.,]

Fig.1 I-V characteristics at 15 kHz for powder EL
device on paper substrate

1.8

Ls b Frequency: 1 kHz

—&— \\/ithout receptive layer
[ —e— With receptive layer

(=] —
o V]

Current[mA]
e
(2]

0.3 |

0 50 100 150 200 250 300 350
Voltage[V.,]

Fig.2 |-V characteristics at 1 kHz for powder EL
device on paper substrate
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2. ZFDEE 4. BERUEE
AWFFE T, Fig. 3 IRTAFLTZI v g VIO -
TERMEEHET L. Fig 4 [ORT X 9 Rk iEEE T
(BT D HARM L & FEOMEMR & DRI Z R %2 T 0 | VoltegelVo,l- 300V
LTeFETFEER LT, SRBIX. EBEMEITH 5 —&— Without receptive layer
BRE LTER LT, =
s | LD
sw e
o | 8-
Back electrode 5
BEEREEEOERDERREE Dielectric layer
-'.-'.-'.-'.-'.-l.-l.--.--.--.--.--.--.--,.--,.--\ 0 — I L N N
L e e eiaie)  Phosphor layer 0 3000 6000 9000 12000 15000
Organic transparent
elegctrode P Frequency[Hz]
Luminance G Paper substrate Fig.5 I-F characteristics at 300 V for powder EL
device on paper substrate
Fig.3 Structure of conventional powder EL device Fig. 5 ICAMFFE CYERLI L7221 I-F (FBEH-JEH

B) ik & o3, BB L, TGS DFE A TiE 14mA
R L. ZRBEEEM LT-FEF Tld 6kHz, 9kHz iU
D TR ERTHEMLU R 1.4 FD 19mA %

RLT,
Back electrode
Dielectric layer 1600
Phosphor layer Voltage[V,]: 300 V
Organic transparent 1200 | —&— Without receptive layer
\ electrode —
Luminance Receptive layer E
G 3 800
Paper substrate oy
=
g
Fig.4 Structure of powder EL device with receptive 'E 400
layer 3
Ay 0 L L L L
8. MHLIMNC ?%O)ﬂzﬂ 0 3000 6000 9000 12000 15000
ﬁﬂ%fﬁbv~yy7&~ﬂ~%%w&bfﬁ
AL, ZAEREZBAT 2583, ko ki Frequency[Hz]

RIEETER L, ZLAREIIERFE T o & I—Hf% z Fig.6 L-F characteristics at 300 V for powder EL

ZEEM, . FEEE. FEERONEC device on paper substrate

ﬁé‘ﬁﬁﬂ%x 70— ‘/EUEUQET%E LT%%%VE;@ Fig.6 ﬂ:ztgﬁ%fﬂ_f;@ Lf:%%@ L-F (ﬁfﬁ—%/ﬂi
L= o O Btk 2 RS, BT, GRHEOR T TIX
A A AbRC) 5 EOLIRRE 72 D N BIRRIIL, 5 1008cd/miZ R L, A ZIER L7231 T3k 1.5
FHEEAEAR Y ~—HIZZENZEI InS RE LR, (20 1459¢d/ m % 7% L7,

BaTiO; FEMRL T2 S E2bDOTH D, AR

V=—IZl, FEROHN\T /= FLtm—2R

ROMELEHR Lz, E7238uloBZHEBRICITAE

%P EE M PEDOT: PSS, 19 EMAIZ TR~ — R M %

@%Ltoﬁﬁn;ﬁmbt%bﬁﬁﬂm\éfx

7Y —HIBAICRELZLDTH D, Fio, Fl

IR ST D b L— v 7= — (B

B 95g/m) A Lz, &6, kEmoFHElE
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L —AROMEEER LY,
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Fig.7 Lissajous figure at 1 kHz, 7 kHz, 15 kHz for ~ Fig.8 Lissajous figure at 1 kHz, 7 kHz, 15 kHz for
powder EL device without receptive layer on paper =~ Ppowder EL device with receptive layer on paper

substrate substrate
Fig. 7 ICIE-ABE DFEF 126 U TSR 1kHz (a) | Fig. 8 (21T AR EZAR LIz 71oxt L CREWEE
TkHz (b) . 15kHz (c) HUMEF D U Y2 = — B %2 R, 1kHz (d) . 7kHz (e), 15kHz (f) FINEED U 2 2 —[¥]
& RT,

JEBE L 1kHz FVINRELZ 1L, eSO FE T (a) . %
REZEKR LEZZFDoELL 04 EICm»-T
EHERNTND Z ENnD, ar T U hlaicinz
TS MW TND ZENEZBND, TEKHE
WD FET Tl 500Hz, 2kHz~4kHz FIINERZ FEE DT
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oL, ZRBEIEAM LTS Tld 500Hz, 2kHz~ Vol.43, No.6, pp.436-440(2006) [in Japanese].
5kHz EIINERC RO & 75 LT, 3) Hiromi Tsubota, Toshifumi Satoh, “Powder
K ~ . Electroluminescent Device Made on Receptive Layer on
JE 45 7‘\kHZ FIIIREZ X, () (i) D& t) 5 %E;E Paper Substrate”, Proceedings of the 117th Annual
NDEBDDIRNZ Enn . a T YRR < Conference of the Imaging Society of Japan (Imaging
BN TNWAZERNEZ NS, EREEDETTIX Conference JAPAN 2016), pp.65-67(2016) [in Japanese].

5kHz. 6kHz. S8kHz FIMBRICFEEEDO AR L, Z&E
Z IR U T- % Tl 6kHz, 8kHz~10kHz FIINAR (]
oW E R LTz,

JEEE A 16kHz FIANRE I, (o) . (D) D EH B % 1kHz
FIUMEE & X G IS EA DR 72> TNVD T & Dk
WTED, ANV REE>, BEEo L5
WV 2558 0E ) 7 7 & o ADFBENIRE I
o TWNWDHTEDEEBEZ NS, TERMEDETT
1% 9kHz~14kHz FOIMBEIZ[RERDOIEZ R L, ZAE
JERE L7T= 357 TlE 11kHz~14kHz EIINERC R DOTE
R,

5. F&&

ZRIEZ TR L= # 712k LT, 500Hz~5kHz FJ
JEFIZIX Fig. 7 @ @I Lz X 912k Eicimh-
THMZHINTWD Z &b B A3E T
HIZENEZBND, 6kHz~10kHz FIINERZ 1T Fig. 7
DOOIUIR LI LI ICEABND RN s, arT
VYRR NS NTWD Z ENE BN D, 11kHz
~15kHz FIINERICIZ Fig. T IR LI X oIk
W THEMEZRIN TS Z 8 b, oA LSy
DR e TNDHZ ENEZXLND, EillRLTE
500Hz~15kHz FIANRED U 2 = — X % 3 D240 5A
T 5 AN O & B HUS A RER LU EREoEN B
BIEF—H L, ZOZEnb, BFIIEa T
P sy. PR, A VRS BEFEEL, TR
DJRAP DA L D BERDOEALOE N S0
FRHICHBLTWDL EEZLND,

T, ERBEOETOBAICIIZREEEA L
TRFLER LT, VY a—NEE 3 DICoET
5 EEBOEIENTIH -T2 b OO, RO %
~ LT,

IOz ENS, arT YRSy, BhURSy. A
VRS DB Z, FFOBROBENLT I HE
S DRI E L THWADTIERONEEZLN
Do

SE X

1) Naoki Takeda, Hiromi Tsubota, Toshifumi Satoh,
“Formation of Receptive Layer Affects Luminescence
Properties of Powder Electroluminescent Device”,
Proceedings of the 119th Annual Conference of the
Imaging Society of Japan (Imaging Conference JAPAN
2017), pp29-31(2017) [in japan].

2) Toshifumi Satoh, Takeshi Nakatsuta, Keisuke Tsuruya,
Tohru Tamura, Hiroyuki Tango, “Electrical Properties of
Distributed-Type Inorganic EL Panel for Two-Side
Emission”, Journal of Printing Science and Technology,
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11:06 AM - 11:09 AM (Thu. Jun 21, 2018 10:00 AM - 11:36 AM Main Hall)

[INP-19f] Inside Imaging of Kasuga Tumulus by Muon-radiography
*Katsumi ISHIGURO', Kiyohide SAITO', Masahiko HIRATA?, Mitsuhiro NAKAMURA?, Kunihiro MORISHIMA?,
Akira NISHIO® (1. Archaelogical institute of Kashihara, Nara prefecture, 2. lkaruga-cho Board of Education,
3. Nagoya University)

11:09 AM - 11:12 AM (Thu. Jun 21, 2018 10:00 AM - 11:36 AM Main Hall)
[INP-20p] Proposal of Integrated Analysis System for Retinal Fundus
Images and Classification of Retinal Areas Using Spatial

Frequency
*Toshio Modegi' (1. Dai Nippon Printing Co., Ltd.)

©The Imaging Society of Japan
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[(INP-21i] AR 7O RICEDEFrRILEHE NS VIR DEREEL
MoO, 2% F A B = A L 7o iR IR iR R
Enhanced Mobility in Solution-Processed Short-Channel
Organic Transistors: Reduction of Contact Resistances using
Spin-Coated MoO; Injection Layers

EEE Bt ARV, MR EESRTA BN . REEBE' (1. KRR, 2. KRFIASFIL S b

A= 27 /34 R, 3. BARILZE#FE))

*Tomoya Aiba1, Takashi Nagase1'2, Takashi Kobayashi1'2, Yuichi Sadamitsu3, Hiroyoshi Naito"? (1. Osaka

Pref. Univ. , 2. RIMED, 3. Nippon Kayaku Co., Ltd.)

BRERMRNS VYIRS (OFET) DT 4 R 7L A, HEEREADIEAICE., FyRIKRL5m OEF v RILER
FTORMBEBEDOR LIEERIBIZL 0D, ARRTIE. EAR—TBE LTHLSNSEM00,FANE%E B
B LUV/O 0B %Ed Z & T, BF v =JV b v 74 — hdioctylbenzothienobenzothiophene (C,-BTBT) OFETIC
BWT, BHBHEIRRST1.4cm?/Vs, REBEBE TIZ2.7 cm?/VsDEWEDBBENBONE Z EAD
Mofe, Fifo EMIEHIZ0.4kQem (V,=-30V) &Y, RFFERBINMBULBZBL TELREEBENTRETH
&AM 0T,
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BRIOVRIZEBDEFARILEREFS VO AADOEBEIEIL:
MoO; Bf;EAE % U - K KR

HEE BT, K R, IV Bt
O MR, 9T R

CKBRIFSERT: RFPE LR B 7 - BRI
AR SIRE DT ha=y 7 F 34 ZWF5EFT
Y A LIRS SR A

Enhanced Mobility in Solution-Processed Short-Channel Organic Transistors:
Reduction of Contact Resistances using Spin-Coated MoOs Injection Layers
Tomoya Aiba’, Takashi Nagase™ ", Takashi Kobayashi™ ™, Yuichi Sadamitsu™~ and Hiroyoshi Naito™

"Department of Physics and Electronics, Osaka Prefecture University
“The Research Institute for Molecular Electronic Devices (RIMED), Osaka Prefecture University
""R&D Planning Division, Nippon Kayaku Co., Ltd.

We have investigated the electrical characteristics of dioctylbenzothienobenzothiophene
(Cg-BTBT)-based top-gate organic field-effect transistors (OFETs) having solution-processed MoO;
injection layers. By treating with UV/O; to solution-processed MoOj; injection layers, channel-width
normalized contact resistance is remarkably reduced to 0.4 kQcm at V= —30 V, and the hole injection
characteristics are better than that of Au electrode modification with pentafluorobenzenethiol. Top-gate
Cs-BTBT FET devices with channel length of 5 um exhibit high effective mobilities up to 1.4 and
2.7 em*/Vs in saturation and linear regimes, respectively. The obtained results indicate that hole doping to
Cs-BTBT layers by UV/Os-treated MoOjs contributes strongly to the reduction in the access resistance of
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top-gate Cg-BTBT FETs.
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Fig. 1 Device structure of top-gate Cg-BTBT FET
and chemical structure of CYTOP and Cg-BTBT.

3. #R

X 2 |2 UV/Og JLERRE oD 572 % MoOg B Afi 1\ &
ZETDHF ¥ RNE 5 um DFEADIRERM 2R
T, Rl A VI IplE MoO; HEAE ~D UV/O; WLFR
IRefA] & JEIC R & <HIIN L B ENEE 1T 1 REfEILL Lo
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||D|l/2 (Al/2)

0.01
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0 « 30min
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Fig. 2 Transfer characteristics of top-gate Cg-BTBT
FET with L = 5 um using UV/O; -treated MoO;
hole injection layers at different UV/O; treatment
times.
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Fig. 3 Transfer and Output characteristics of
top-gate Cg-BTBT FET with L = 5 pm using
UV/O; -treated MoO3 hole injection layer.
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Fig. 4 Transfer characteristics of top-gate
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Cg-BTBT FET with L = 5 pm using UV/O; -treated
MoO; injection layer measured at 13, 36 and 45
days just after the fabrication of the OFETSs.
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Fig. 5 Channel-length dependence of field-effect
mobilities of top-gate Cg-BTBT FETs using UV/O3
-treated MoO; injection layer in saturation (Vp=-
30 V) and linear (Vp = -3 V) regions.
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Table. 1 Saturation (Vp= -30 V) and linear (Vp= -
V) mobilities of top-gate Cg-BTBT FETs using
different hole injection layers.

Mobility (cm2/Vs)

Hole injection layer

Sat. Sat. Lin. Lin.
Ave. Max. Ave. Max.
UV/Os-treated MoOs 1.1 1.4 25 2.7
PFBT 043 047 11 1.2
None 032 041 0.74 0.90
BEE[A) LSRR L 72D T E o T,

UV/O; ALER % it L 72 MoO3 IEANJE & H 4 5 FEFD
BN HT & Transmission line method (TLM) % FWC
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— R L AR O AREREIZ BT 5
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PR L 72 MoOg 1A B DALFHEET PFBT 244
% Au FBARIZEE R T/ & < Cg-BTBT ™ HOMO (7
(5.8 eV) ~DOIEFFANITKT D = R /LF —[EREIL R
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~ 3+ ®
£
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£ |
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o ®
| | |
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Fig. 6 Gate-voltage (Vs) dependence of
channel-width normalized contact resistances of
top-gate Cg-BTBT FET using UV/Os-treated
MoO; injection layer.
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Fig. 7 Channel-width normalized contact resistance
versus work function of the source electrode using
different hole injection layers.
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[INP-24i] R4 Y E—4 Y ZEICE D pniE S BB EREBIROERH
X ARAT
Charge Transport Properties of PN Junction Type Organic
Semiconductor Film Analyzed by AC Impedance Spectroscopy
‘BE BN BN —F L MM EA (1. FERP)

*Eisuke Minamida1, Kazuki Nakamura1, Norihisa Kobayashi1 (1. Chiba University)

BHEEBKIE, EFFERAEKPCEREL BETFTREBADTNNA ATHVWLNTWS, INH6DT /N1 REHE
BErEREZBEL-BEZEBLTHY. TNoAHEREICS T2 EMEEEEDHERIIRFHFERLOL®
ICEETHD, XARTIE, 1 VE—F U ZADREICL 2B8IERBERBIRICE T2 ERHEEEDHEA% Big
L7

Organic semiconductors are widely applied in various devices such as electro photo graphic systems, organic
light emitting diode, and organic thin-film transistors. These devices have multilayered structure of the
organic semiconductor films. Therefore, understanding of the charge transporting mechanism at the
interface of organic layers is still important subject for improvement of the device performance. In this
research, we aimed analysis of the charge transporting mechanism at the multilayered organic
semiconductor film, by using impedance spectroscopy.
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Charge transport properties of pn junction type organic semiconductor film
analyzed by AC impedance spectroscopy

Minamida Eisuke®, Nakamura Kazuki *, and Kobayashi Norihisa *
“Graduate school of Engineering, Chiba University

Organic semiconductors are widely applied in various devices such as electrophotographic systems, organic light
emitting diode, and organic thin-film transistors. These devices have multilayered structure of the organic
semiconductor films. Therefore, understanding of the charge transporting mechanism at the interface of organic layers
is still important subject for improvement of the device performance. In this research, we aimed analysis of the charge
transporting mechanism at the multilayered organic semiconductor film, by using impedance spectroscopy.
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Fig. 1 Schematic energy diagrams (a) the
ITO/PEDOT:PSS/m-TPD/AI cell and (b) the ITO/
PEDOT:PSS /m-TPD /Alqs/Al cell
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Fig. 2 Frequency dependence of the capacitance in
the ITO/PEDOT:PSS/m-TPD/AI cell for various

voltage.
12 T T T T T T
AC voltage
10+ e =o01v
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Fig. 3 Impedance spectra of the ITO/ PEDOT:PSS

/m-TPD /Alq3/Al cell for DC voltage = 0 ~ 30 V.Inset:
scale expansion.
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Fig. 4 Frequency dependence of the capacitance in
the ITO/ PEDOT:PSS /m-TPD /Algs/Al cell for DC
voltage = 10 and 30 V.

S Xk
1) Masahiro Funahashi, “Measurement of Mobility in
Liquid-Crystalline  Systems  Using  Time-of-Flight
Methods”, The Japanese Liquid Crystal Society, Vol.17,
No.1, pp. 55-66 (2013) [in Japanese].

2) Masashi Takata, Kenichiro Takagi, Takashi Nagase,
Takashi Kobayashi, and Hiroshi Naito, “Effects of
Bimolecular Recombination on Impedance Spectra in
Organic Semiconductors: Analytical Approach”, Journal
of Nanoscience and Nanotechnology, Vol.16, pp.
3322-3326 (2016).

Imaging Conference JAPAN 2018

- INP-24 -



Imaging Conference JAPAN 2018

11:24 AM -11:27 AM (Thu. Jun 21,2018 10:00 AM - 11:36 AM Main Hall)
[INP-25f] An Information Embedding Scheme with Resilience against

Clipping Attacks
*Saori MORINAGA', Shoko IMAIZUMI' (1. Chiba University)

©The Imaging Society of Japan



Imaging Conference JAPAN 2018

—Meyrav(a— BRI M1VIZ VT4 TRY VI Y

[INP| A >9S5 09574 Ty>ay va—bNSLEYTF—Ya Y
Interactive Session, Short Presentation

2018E6H21H(K) 10:00 ~ 11:36 AH—JL (3% =288 —k)

[INP-26i] AccurioPress C6100> ') —XIZH T3 RU-518DFT H— S 4EEME
£
The RU-518 New Relay Unit: Improvement on Decurling Ability
and Adjustability.

“BEMB (1. aA=A3I /IR EH)

*Akira Tsunoda' (1. KONICA MINOLTA,INC.)

A=ZHAI/IILYIE, 201 7EEFEIMFHRICEZEANRITSRICO T =7 9 IILEIRIY X5 LAccurioPress C6100/RU-
518% H55hitA L7z, FNRI#E Td B AccurioPress C6100& Z##peaE L=zl =y N DRU-518THER X
NERDZATLICEY, AT T7RIBIEK, AFIVLZAICEZ YTV 4 LMER, REVMOSARAE EAEFL
7o AFEKRTIE, RUBISICEBEHLEZTH—SYRATFAICEWT, o v94 AMEREBREMORAMAALEAEEIRT
B5IC, W—IVBERNDILK, H—IRAEZEOREEE LOBERMICOVWTEBNT S,
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AccurioPress 06100 1) —XI[ZHITB RU-SI8 DT H—SERERL
AW B

=% 3 ) VAR

T EaRBA AT 6 1 [Pt ¥ —

The RU-518 New Relay Unit : Improvement on Decurling Ability and Adjustability.
Akira Tsunoda

Products Development Center 1, R&D Headquarters Business Technologies, KONICA MINOLTA, Inc.

Konica Minolta launched the digital printing system AccurioPress C6100 / RU-518 to the commercial

printing market in the third quarter of 2017.

With AccurioPress C6100 and RU - 518 which is a multifunctional new relay unit, we accomplished
media compatibility expansion, skill lessening, downtime reduction and improvement on the quality of

printed products.

In order to reduce downtime and improve the quality of printed products with the RU - 518 decurler
system, we will report about mounting technology for improving curl adjustment operability and curling

correction ability.

1. [FL&HIZ

a=Hh I VAV, 2017 EFEEE 3 TUEHAIZ PR
M Sic 2T FVEHR Y AT A
AccurioPress C6100/RU-518 ZFE5ehH4a L7=. FHIRI
6 Td % AccurioPress 6100 & ZHbREZ A L 7= ik
itk =y h® RU-518 THERK S NToART AT AT
XV, AT 4 THIGIER, AFXFNV VLV AGIZELDH Y
VA A MR, RO LR A ST,
ARTIX, XU XA DMERE R O S E
ZFEB G55, RU-518 OF H—F 3 A5 W TH#H
L7e B — VB IEREPER, B — VB O BeEM: M E
DN DN THET 5.

Fig.1 Photograph of the AccurioPress 6100/RU518

* T 192-8505 HRUHR/\ i) 1ET 2970
%2970 Ishikawa-machi ,Hachioji-shi, Tokyo, 192-8505, Japan
e-mail: akira.tsunoda@konicaminolta.com

2.RU-518 & Z#BN

RU-518 |, AccurioPress C6100 Z#&de & 7 <
ay IV DT 7 aEOETORIK
ICHEE SN TRA T a o=y FTHD. F-
BME -« AL 2 b, RO, AT 0 T
RISHER D25\, 71— VIEIE (T —7) , G A,
B - BHf6 - 227 T v Fxthis « 28— PPt 72
EDLFRE e MERER B A Rk L2 e B T
5. FORT, AT —VEEE (T h—7) ICER
RO HET D,

3. TH—=S&LIE
AEEETOBIZ LV, AR EDOKD HEOEN
EL, REELODICHKP N Z 2 —1 b
W T h—T L, REL SR SN — L LTz
AMZHBEST DHEDZ L2 .

heat ecurler
> || hea L/d 1 | A

Fig.2 Diagram of curl and decurler

=X, #ka RBERICE Y, =V FemEm SR
EDIRIENE/2 > TL B. ZDOHERNE LT, AMEDOE
AT ORISR, FIER - FIFE 72 & AR EIERSRA:,
FRRORRE - BFE&E - FHE - o r > M2 -
FHARBAE 0 O 51072 E O RSN H 5.
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H—=NZEDEZREAEL LT, I— RN REWVWE
=P =N R THERELS 725,

F 7o, HEA 7 Y 3 TR AT O BRI, — L
RIZ X DEEARBR R ENFBAEL, BB D
LI A B 2 D AREER S 5.

EDEy, KR REMTHRE LT — VEEIEEAT
IEDPMEATRTHD.

4. T h—5 BEEI

4. 1 UTFTLEA LTH—SEIM

ek D I — Vg 7 0 —TIE, Fig.3 DX 91T, K
BT O > b 2= RS S0 2= (K
RO, BRI X 2@ o s — vk
X 72 BRI, JOB & 1k CTHEE A — Vi 21T
IMENDHY, HHEIHE AREDT T A A
N5,

Paper profile settings
Automatic input of paper information
v
User adjusts curl |
(Each tray)

JOB stop

YES

JOB end

Fig.3 Curl adjustment flow

RU518 T, 2 —V—D X v v & A MK & K
T 58T, Fig.d OLHIRVTNAEA LT H—T1

WERBA L. $77, # 7 Ly F CORBRIECLY,

T —F=RNEEPIS, T =y U —HE b LA T
TR — VB ZHER LR DIREFRE Y 7L 2 A
DIZFHEENFIRE L LTz,

AIRE A — VDR & 72 DRk 2 7o SR I2 B bE T,
== N RBR A TR IE L T2 1 — LB 23,
HICHEET 2 FENTE, AF VL AL EFEHL, V
THNEA LT H—FHEWICLY, Xy 240680
AR L7z,
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Fig.4 Realtime decurler adjustment flow

Paper profile settings
Automatic input of paper information

!

User adjusts curl
(Each tray)

Remote control

JOB start with tablet

<

v

User adjusts curl J
(Each tray)

JOB end

Curl OK?

4. 2 H—)LBEREINDIEK

B 72 iR o Shhra b, =— P — BN
M EOAHITIE, 22— —D AN Lz h — /L FEEEIC
kPUC, EIERAVIZE E AR FEEE S RO 5 b K9 I,
R & 7@ CRIC I — VR RIS T D BN B
B, TDRHITIEL B 2 SOBEDH 5.

1. DI — VB IE A[RER D /N &,

2. JERCORBESMREEIHL L, JHO DI — VB
T D HENEE L.

N @ Thin paper
’» ‘ Curl adjustment 1step ‘
., @ Thick paper

o
0.....',".__ o
. - Target range

’ "o

Curl adjustment step

Adjusted curl (mm)

Fig.5 Current issues in curl adjustment

4.2.1 H—I)LBIEREHBE

AR 2 DOBBEIZK LT, WO LI ICHEZRE
T 5.

1. EHROT— L FEREEZ 20mm LA L35,

[ —aigrrgei] = [FEaiv— 1 &] - [FH
e — L B] (Fig. 6)

B — v, BIE L2 — v s & o U2 fE &
T 5.
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2. JEAE - RIS K B, 0 — LI 1STEP f50>
B — VAR R CACRE L, AR~ WS £ T
— NPT LT .

o \/I

adjustable
Fig.6 Explanation of curl adjustable amount
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adjustment
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Adjusted
curl(mm)

_\/t

amount (mm)=

4.2. 2 {REEEHEL

IS D& 52 58T, oL EELZ > b
— VT DB, Fig. T OFRIC [FA ] & [~ 1]
DN M A B A2 3eE L7z,

AR CIIFIADN O AL EEZEZ HHT, H
MICHE X DM N ERZEIZ L I — VB EELT .

\
|

Pushing
angle: &

)

Push shaft
diameter:L

Change the pushing
position of the shaft

Pushing shaft

Fig.7 Decurler unit model

AR 2/ S < L, A S JE 2 093 T,
@ ﬂi\ﬁ@iﬁﬂbub B — )ViEE A RE R IL Fig. 8 O KL
W BT AENRER TE .
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20 mm or more
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=
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Fig.8 Experimental result of push-in shaft diameter
small diameter and pushing angle
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TREIND.

& ylZ T o

y = Eh x (Lm X ¢/360)/V +b 9)
y/Eh = (Lt x ¢/360)/V +b (10)

biZ, RUBIS ik s o th |z L v kbE &SN 5.
WA DOWER D2, A 7 AR CTT — XD 21T

7L 2 A, Fig. 9 DX OIS LY, 7o 7D
R SAPSE: Yt oV oY

Imaging Conference JAPAN 2018

© —fikHEAN BAEHRFESR

- INP-26 -



© —fikHEAN BAEHRFESR

PS-26
INP-26

90 * Paper typel * Paper type2

80 « Paper type3 - Paper type4 .

70 « Paper type5 + Paper type6 :
« Paper type7 Paper type8

N W s U O
o ©O O O O

P
' ¥

Curl adjustable amount (mm)
=
o

0
10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

20 Pushing angle (°)

Fig.9 Paper type experiment data of pushing angle
and curl adjustable amount
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D E:Yrr7E L hRETEHDS L, ARSI X
5T, 77 7OEEBREICIZRS.
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Fig.10 Analyze curl adjustable amount using

Young's modulus and paper thickness of each paper
type

FE, HRPEE Ev o 7K, hifRIE O BRME %
MAL, B~ EROMIALAE 2 RE L. L LT,
77— /L BRI R L7z

4. 2. 3 #hBHESR

MR B — LB PTRE B 1 20mm L B A& Rk L, Al
TR X 0 AKEHCPERED M B L, B — VB IERE ) DL
KuEER LT7Z., (Fig. 11)

K AR VEAE L 0, AR~ K O A 2 A JE 2 TR
E L, B — VIR O EMIC KT 2 5 CEMK-
HIC K &8, B —/LEHEAE 1STEP 0 h — L &
ZFE ISR E TE, R~ E TO I — L %
AREE 7o 7z, (Fig. 12)
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Fig.12 Curl adjustment result of thick paper and
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[INP-27f] A Study on Calotype in the Dawn of Japanese Photography I
- The Translated Book of Calotype Tecnique in Shimazu

Historical Materials -
*Chihoko ANDO', Masashi IWASAKI' (1. Kyoto Institute of Technology)
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[INP-28i] U EE R R IC & 2 SEEE o FEER R ERIAE
Measurement of Dynamic Interfacial Tension with High Time
Resolution by Shape Analysis of Collided Microdroplets

(U B EMEORE . TH A" £8 A=K BF EI' (. E=ERAR)

*Natsuki Yamaoka1, Ryohsuke Yokota1, Taichi Hirano1, Shujiro Mitani1, Keiji Sakai' (1.The University of

Tokyo)

RADEHFRERAZHE ms& U FWEELRFRRE TRAET 2FEORRICKI L. BIFEDLRV2DDHN
WHENZERTERLAROTERRIE, RERD - RERALEEREDKREICK > TRIY, FTREFNLOFK
HaBl g 2RATIISIN TR ERS., ZOSIVTEBEHORRE X M ARREEICE > CTREEIBERITT 2
Z&T, REERFHREICH > THEETELCIT ZHNREENZAESHIENTES. FRRTIE, KILE
B4 IR T O REEMRI(SDS, SDBS)KBREANFHTAVDORICEWT, EBWREERAZMEL .
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Measurement of Dynamic Interfacial Tension with High Time Resolution by Shape Analysis of
Collided Microdroplets
Natsuki Yamaoka®, Ryohsuke Yokota®, Taichi Hirano", Shujiro Mitani®, and Keiji Sakai”

“Institute of Industrial Science, The University of Tokyo.

We developed a method for measurement of dynamic interfacial tension in the high-speed time range.
When two immiscible microdroplets collide in midair, two droplets satisfying incomplete wetting condition
will make a Daruma-shape. The shape is determined by only the ratio of surface and interfacial tension and
the volume of each droplet before collision. We use a stroboscopic method for analyzing the Daruma-shape
droplets with high time resolution so that the high-speed change of the interfacial tension by progress of
surfactants adsorption can be observed. In this work, the measurement of dynamic interfacial tension of
water or surfactant (SDS, SDBS) aqueous solutions with various concentration and hexadecane were

© —fikHEAN BAEHRFESR

successfully carried out.

1. RIEE

A7y ML, 10 pm F—&F — O/ NRTE %
EWEBLMEIC CTHERETE S O REEEL TR & T
LEMTHD. oAV ey MEFRIZEEIC T
VHA—IZHWLNTWA R, FRUAMCY, #HEO
W/ N 2 28 CREFZE S D Z L TRIUY A X - B
BE & Fr oM BEMERU N 2 KEICHLE TX 5729,
N T3 A e & OBER B 2 13 U ok x 72538
~OISHBEIFFS TV S,

FEREMERR NI 0 B 2 RS 38 I3 D12, R
KO T A —X OEMREEZ D Z L PNEET
b5, Ar—NDBIEFEITNSWGEITE, iR T
A—F O CTHRHTRERS) « SR 123 R
725, & DI EIEERIKE IR IR O S HY - 18
ZEZ BT 1 ms BLF ORI AR C 20k « S oLk
RENZEALT BT, D X 9 eI d R 2 e
Wz T 2 EREES) - RmiE A RE LT
X722 5720,

eI e R RE IR 23S U B B R R 012 B LTk
I, b eEIFLRIICEsTA IV y
b % O 72 TR IR IR B L (DOF 1K) & 5 JIETED
B S, MENTREICR 72, —F, BIRREE
HERET D HIEFHREITEAEFEET, WES
NTH 1 s KOBORFMEEZGRIZLTnDHZ &
N3, 4]. ZD7=, 1 ms X0 EH»OREA 72
TRIRIZHE AT 2 2 & OTE D87 2B S 58 713
EEZRET L ZENAETH- 2.

* T153-8505 UL F BB 4-6-1
*k4-6-1 Komaba, Meguro-ku, Tokyo, 153-8505, Japan
e-mail: yama6326@iis.u-tokyo.ac.jp

Z ZCAME T, WA b I RESmnEt%
729 25047 Vxy MEMAEZEFH CEZEIE
5L THN~BOBFIERRFEEZER L, OV
TR ORI Z b 2 BT 2 L WD FIEICKY, &
100 ps ~ %% ms FREE OIRFREIEIRIC 35T D B R IR
77« REESDOREZFAIRRIC Lz, Z ORIEEIL,
(L & [5] 23BH%E L 7= m ik /) - ShimsR ek
ERESEBLELOTHS.

KL TIE, ZOFeBEEORERE L, %
B Z OWEEE AW TK—~FVTh R OR
T EPEA] (SDS, SDBS) KSR —~F 47 1 R DEHY
FWEES - RN ZRE LR EZDOBEITHO
WTak 5,

2. BIERE

WO, 2N 10 im A —F —ThITES
DORAEPTE L. ZDOEOZERTIE, RedhkE
ALA I~ BLE DS RIR T 2 D ORAR D 2 ok
71 - RS & BRI O SRR IC L o TR
WTE 5. W, FREKOFETE & 22Tk
FEHR OIUZ, 2 DOIRIEO R ERT) - Stifisk /)t
ZRETAZZENTED. UL, Z0REHEEE
HUZRT.
WALV 2 SOWRFEKEMET D L, R5E
BIFNOSEMETTIE, 7K+l - ZRO =FRmICE
VT Neumann D =M LWV REES) « FEmiEHI~N
7 RV DOE Y B VOR (1) AEL Y 3.

oy +0,+0,=0 (1)

T, IRATDOw, o, ilxENEIK OKIEIR) , I,
REEEL TS, BEHOEMRLE OHED BV & E
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WRT. 22 L, VIFEERTOREEEZ R L TN D.
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Fig. 1 ® Neumann ® = fEIZIESLERHZ W5 &,
ROKXPGF O, Rk - REEIE2HENS
Kdoind ko1t s.

Oy :0,:0;=sin(a+p):sinp:sina (2)

HIETIZRy t Ry : LW, : V, & WD 2 FEFED b
DHBHEEND E LT, akUBEFHETH. £7,
Fig. 1 IZ8B1F D AP0, 0, ICREEHEZHWD &, &’
DO Q) NFFHA, aNEHIND.

CosazR\%v'i'Rg_(L_Rw_Ro)z (3)
2R,R,

F 7=, [FAEEIZAPO, 0,70 5B & 22k D (4) 235K
DALh, §HEBND.

Ry, sin8 = R, sin(6 — a) (4)
Fig. 1 O AR Y,y, V2RO TEDOLAEFHET
HE, MOKXG)BELND.
V, f-a)-fG+R)
Vo f@—=8)+f(©+p)

=771, ZoG)IZBWT,
2+ 3cosf —cos30

(5)

f®) = sin3 @ ()
Tho., ROCUIMAELUSNDETIHBFL THNDHD
T, ZOXNLLEHFET L LN TES. U EDE
HbakOBEEH L, (Q2) 26 EHIES) - Rk
Jittoy, 0, B RDDBZENTES.

Fig.1 The equilibrium shape of a Daruma-shape
droplet.

3. AlEFE
2ODEERIA v Yy M6l EAWT, ERE
AUK EMOBUNEIR 2 ER L, ZEpCiiE s, %
DT IIR R LT,

ATy b RVATIEEENEZ 30 um D H T
A F AV, TR EE AN K & I CRITEE
RBHEDICHHELIEEN EZTH Z & TRIKZF L
HL, PV #HEAIT L - T50 kHz BREDE %2
Mz 52 & TRBINREES. ¥ FETOREE

BIIKEMTEICFECIZLTWD. EORFRE L
THWD A e RO, FEHEFEEDS 0. 4 ns
BREICRD X ITRE L.

HEICHNDHEELE LT, K—~FHTH R
O ETEVERIKEIR —~F T o R EBRHA LT
FEITAE U7z S s AR IE, SDS (R 2L
e+ F Y 7 h)aq(20 mM, 100 mM) 2 ONSDBS( K5
NN ANVE BT Y T A)aq(5 mM, 10 mM,
20 mM, 50 mM) TH 5. ZiHAFREO VR imiE )
Z B0 HE (Wilhelmy method) THIE L7-fESH &, B
TS TERI KR O A 2 VR EE (ONC) O SCHRE, 7K
—~F T RO PGSR ) O SCEE R VY >
ZETHRIE U7 TSR KR —~F% 7 5%
DA S E 3R ) % Table 1127”7

MO BAEIC L - T, FmiEMEAIKE R & ~F
VT oRENPER L TH, ~F VT 0 o REES)
ITHIZC—ETHDLZ LEMR L. 207D, K
JETIMr TR LN RmR S - FimkHHIC
Table 1 |ZFC#k L7o~FHT U Rk 2 RES
VoRat LK VAYE IS WAR

R LB o—pfl & LT, Fig. 2 2K &~
XV T AR L LT O Eig &R T Fig. 2
D LX) 7pfEE Ul EA% ORENIE 295 200 ps FEEE
TUIE > TWEDT, ZDOBROEG) T 21T -
7o Teds, MEZERTRE ORARE &K RIZENE
I, 8 m/s &30 mBEThHoT. FEBRTOIN
O OMEILFIIN B [9] 23PHFE L 72 e HELE 2 VTl
E LT, ZOREEOIEEPREEIL 0. 3%RETH Y,
MOBRRFIZRIE CE 5728, KRR Dk
B DI THTEEIRIT 21TV, RS SR
—ETHDHI LR L.

Table 1 Surface tension of water, surfactant aqueous
solutions and hexadecane (measured by Wilhelmy
method), interfacial tension of water — hexadecane
system (literature values) and surfactant aqueous
solutions — hexadecane system (measured by ring

method) and CMC of surfactant aqueous solutions
(literature values) at25°C

surface/interfacial
sample tension [mN/m] CHC  [mM]
water 71.9
SDSaq 35.7 8.16 [8]
SDBSaq 32.0 ~1
hexadecane 27.6
water —
53.3 [7
hexadecane 7]
SDSaq —
6. 94
hexadecane
SDBSaq —
6. 16
hexadecane
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Fig.2 The and

image of collision of water
hexadecane droplets. The upper droplet is water and
the lower is hexadecane.
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Z SRR L2 LIS Fig. 3 & RO TH 5 23,
RO A R D -\ FRMEmES « FmigE<
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MR IRV IZIRA LT D DT, ARJIEE
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BRI E OREE 2 AT 5728, 05 [10] 0
DOF EDORERBRRLEIES 1D I ab—2a
FER EARFIEORERERZ B L=/ T 7 % Fig. 6
VR BREN I HZ OB TH Y, KRERT
IXE D> S EZE E TR 200 ps TH 72D T, KRIE
FERICAT 200 ps ZIETHZ & Tl & bl LT
W5, Fig. 6 725, DOF {EOHRIER TR &8 57
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SDSaq DFEERTIEEEIC L > CRIEES « RiEES
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K9 HRERS) - LRI ORENTRER A Fig. 7, 8
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Fig.3 Dynamic surface and interfacial tension of
water - hexadecane system.
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Fig.4 Dynamic surface tension of SDSaq (20 mM,
100 mM) - hexadecane system.
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Fig.5 Dynamic interfacial tension of SDSaq (20 mM,
100 mM) - hexadecane system.
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Fig.6 Dynamic surface tension of SDSaq (100 mM)
measured by DOF method [10] and this method and
simulated one [11].
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Fig.7 Dynamic surface tension of SDBSaq (5 mM, 10
mM, 20 mM, 50 mM) - hexadecane system.
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Fig.8 Dynamic interfacial tension of SDBSaq (5 mM,
10 mM, 20 mM, 50 mM) - hexadecane system.
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[PS] Interactive Session. Poster Presentation

Joint Session of 1SJ, SPIJ and JSPST

Thu.Jun 21, 2018 1:00 PM - 4:00 PM Reception Hall (3rd Floor, Keyaki Kaikan)
The tailing code means; i=ISJ, f=SPlJ, p=JSPST

[INP-0O1f] Formation Process of Gold-Silver Hollow Nanostructure Obtained by
Silver Halide Photographic Methods
*Satoshi FURUYA', Fumiyuki SHIBA', Yusuke OKAWA' (1. Chiba University)
1:00 PM - 4:00 PM

[INP-02i] Transparent Electrode of Gravure Offset Printed Fine Silver-Grid Lines
Laminated with Conductive Polymer
*Natsuki hashimoto', Masato Ohsawa' (1. ULVAC,Inc.)
1:00 PM - 4:00 PM

[INP-03p] Gravure Ink for Flexible Food Packaging -The Market and Regulations-
*Hidemaro Uchida', Hiroaki Muratake' (1.DIC Corporation)
1:00 PM - 4:00 PM

[INP-04f] Direct Formation of One-dimensional Silver Nanostructure on an
Electrode with Electrochemical Technique and Photographic
Development (3)
*Takuma MIYASHITA', Shin SAITO", Fumiyuki SHIBA', Yusuke OKAWA' (1. Chiba University)
1:00 PM - 4:00 PM

[INP-05i] Evaluation of the Friction Properties of Papers against Rubber Rollers -
Influence of Paper Lint -
*Yohei Sato', Misaki Asada', Yosuke Tsukiyama', Isami Nitta' (1. Niigata University)
1:00 PM - 4:00 PM

[INP-06p] Photo Amphoteric Compounds Generator of 2,4-diaminobenzenesulfonic
Acid as Counter Anion
*Takuya Marushige1, Shigeru Takahara' (1. Chiba University)
1:00 PM - 4:00 PM

[INP-07f] Detection of Radiation Using Distribution of Latent Image Specs of Silver
Halide Photographic Materials and Plasmon Resonance (3): Decrease of
Background Light by the Improvement of Microscope System
*Ken'ichi KUGE', Takahiro ADACHI', Atsuhiro UMEMOTQ?, Tatsuhiro NAKA?, Satoshi KODAIRA®
(1. Chiba University, 2. Nagoya University, 3. QST)
1:00 PM - 4:00 PM

[INP-08i] Evaluation of the Powder Adhesion Amounts by Laser Microscope with
Wide Field of View
- Real Contact Areas of Rubber Rollers -
*Tetsuya Tsumori1, Keisuke Kato1, Yosuke Tsukiyama1, Isami Nitta' (1. Niigata University)
1:00 PM - 4:00 PM

[INP-09p] Development of Porous Metal Foil and Its Application
*Hirokazu Sawada', Jyunji Kawaguchi' (1. Fujifilm Corporation)
1:00 PM - 4:00 PM
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[INP-10f] Development of Nuclear Emulsion with Silver-bromide Crystals
Introduced Edge Dislocation
*Akira NISHIO', Kunihiro MORISHIMA', Mitsuaki KUNO', Yuta MANABE', Nobuko KITAGAWA',
Ken-ichi KUWABARA', Tetsuo YOSHIDA' (1. Nagoya University)
1:00 PM - 4:00 PM

[INP-11i] Color Mixture of Interference Color by Niobium Oxide Thin Film Using
Photolithography.
*Yuta Abe', Isao Komatsu', Shuichi Maeda' (1. Tokai University)
1:00 PM - 4:00 PM

[INP-12p] Drying and Curling of Thin Liquid Films with Photo-curing Reactions: a
Confocal Raman Spectroscopy
*Hirokazu Yoshihara', Masato Yamamura' (1. Dai Nippon Printing Co., Ltd.)
1:00 PM - 4:00 PM

[INP-13f] Searching the Nuclear Emulsion’ s Supporting Base for Improvement of
Detector Performance
*Yuta MANABE', Kunihiro MORISHIMA', Nobuko KITAGAWA', Akira NISHIO', Mitsuaki KUNO'
(1. Nagoya University)
1:00 PM - 4:00 PM

[INP-14i] Crystal Form Transitions Accompanied by Redox Reactions in Copper
Phthalocyanine Films Prepared by the Micellar Disruption Method
*Yuta Kato', Yumi Miyara1, Katsuyoshi Hoshino' (1. Chiba University)
1:00 PM - 4:00 PM

[INP-15i] Jet Velocity Control Method Using PVA Gel for a New Ink-jet Generator
*Mao Maeshima', Hajime Onuki', Chihiro Kurihara', Akihito Kiyama1, Yoshiyuki Tagawa1 (1.
Tokyo University of Agriculture and Technology)
1:00 PM - 4:00 PM

[INP-16i] Volumetric 3D Display System using Rotating Screen
-Improvement of Visibility of 3D Image-
*Ken Muto', Makoto Omodani', Chiemi Fujikawa' (1. Tokai University)
1:00 PM - 4:00 PM

[INP-17p] Loss of Folding Endurance of Book Paper by Aged Deterioration of Books
and its Causes
*Yukiko Mochizuki', Toshiharu Enomae’ (1. Tsukuba University)
1:00 PM - 4:00 PM

[INP-18i] Evaluation of Electrical Circuit Structure of Powder Electroluminescent
Device on Paper Substrate
*Naoki Takeda', Toshifumi Satoh’ (1. Tokyo Polytechnic University)
1:00 PM - 4:00 PM

[INP-19f] Inside Imaging of Kasuga Tumulus by Muon-radiography
*Katsumi ISHIGURO', Kiyohide SAITO', Masahiko HIRATA?, Mitsuhiro NAKAMURA?, Kunihiro
MORISHIMA®, Akira NISHIO® (1. Archaelogical institute of Kashihara, Nara prefecture, 2.
Ikaruga-cho Board of Education, 3. Nagoya University)
1:00 PM - 4:00 PM

[INP-20p] Proposal of Integrated Analysis System for Retinal Fundus Images and
Classification of Retinal Areas Using Spatial Frequency
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*Toshio Modegi' (1. Dai Nippon Printing Co., Ltd.)

1:00 PM - 4:00 PM

Enhanced Mobility in Solution-Processed Short-Channel Organic

Transistors: Reduction of Contact Resistances using Spin-Coated MoO,

Injection Layers

*Tomoya Aiba', Takashi Nagasem, Takashi Kobayashim, Yuichi Sadamitsu®, Hiroyoshi Naito'?
(1. Osaka Pref. Univ. , 2. RIMED, 3. Nippon Kayaku Co., Ltd.)

1:00 PM - 4:00 PM

Improvement of Brightness for Color Images Using Reversible Data Hiding

*Kotoko HIRAOKA', Shoko IMAIZUMI' (1. Chiba University)

1:00 PM - 4:00 PM

[INP-23p] A Simple Color-vision Test Pattern for Determining the Type and Degree

[INP-24i]

[INP-25f]

[INP-26i]

[INP-27f]

[INP-28i]

of Color Deficiency

*Masaki Nose', Aya Oohira®, Yoshihiko Azuma?®, Keiji Uchikawa® (1. Ricoh Company Ltd., 2.
Otake Ganka, 3. Tokyo Polytechnic University, 4. Kanagawa Institute of Technology)

1:00 PM - 4:00 PM

Charge Transport Properties of PN Junction Type Organic Semiconductor
Film Analyzed by AC Impedance Spectroscopy

*Eisuke Minamida', Kazuki Nakamura', Norihisa Kobayashi' (1. Chiba University)

1:00 PM - 4:00 PM

An Information Embedding Scheme with Resilience against Clipping
Attacks

*Saori MORINAGA', Shoko IMAIZUMI" (1. Chiba University)

1:00 PM - 4:00 PM

The RU-518 New Relay Unit: Improvement on Decurling Ability and
Adjustability.

*Akira Tsunoda' (1. KONICA MINOLTA,INC.)

1:00 PM - 4:00 PM

A Study on Calotype in the Dawn of Japanese Photography Il

- The Translated Book of Calotype Tecnique in Shimazu Historical
Materials -

*Chihoko ANDO', Masashi IWASAKI' (1. Kyoto Institute of Technology)

1:00 PM - 4:00 PM

Measurement of Dynamic Interfacial Tension with High Time Resolution
by Shape Analysis of Collided Microdroplets

*Natsuki Yamaoka', Ryohsuke Yokota', Taichi Hirano', Shujiro Mitani', Keiji Sakai' (1. The
University of Tokyo)

1:00 PM - 4:00 PM
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1:00 PM - 4:00 PM (Thu. Jun 21, 2018 1:00 PM - 4:00 PM Reception Hall)
[INP-O1f] Formation Process of Gold-Silver Hollow Nanostructure

Obtained by Silver Halide Photographic Methods
*Satoshi FURUYA', Fumiyuki SHIBA', Yusuke OKAWA' (1. Chiba University)
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[INP-02i1| 72 E7Z 7ty MEIRGEICK WA L7=MEE S ) v RECHRIC
BEMR) v—%2RE L. EHAER
Transparent Electrode of Gravure Offset Printed Fine Silver-
Grid Lines Laminated with Conductive Polymer

A EH . KREAN (LHEIKETINY )

*Natsuki hashimoto', Masato Ohsawa' (1. ULVAC,Inc.)

TNRAZDTLFITIMEICE Y ERAEBICEZRFRENERSINTWS, ARRTIE. 71 ILLERLEIC, 8BS
JRFAVIERWTCTSETA 712y MEIRBRICK WIRIBS umDBHE~ ) v RERAEFKR L. S 5IC. BEMH
RYUT—%2BELEREBOREICOVWTHRET %, EREBOY — MEMB L UEBEIE, BROTESE
ICKTET %, ERIROFRENPEEZIEZZEICEY. Y= MERIZ4Q/OFXTET IR I ENTRETH

Y, BARIICHETCLRAIEZIENAETHD, COEEHEEBEISEADITOERERL Y HLENIFYT
THY., RETNARAICAWS 7L F D TILRERERE LTERATH 3,

We have developed the silver nanoparticle ink and printed invisible fine silver grid lines with 5 wm width on
a film substrate by a gravure offset method. Then the grid lines are laminated with a conductive polymer. In
optimizing the electrodes of the silver grid lines laminated with the conductive polymer, the transmittance is
up to 96% in the visible light region and the sheet resistance is down to 4 Q/sq. The sheet resistance and
transmittance are possible to be tailored by adjusting filling fraction of the electrodes. The transparent
electrodes of the silver grid lines laminated with the conductive polymer would have potential applications as
a flexible and transparent conductive film in optoelectronic devices.
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Transparent Electrode of Gravure Offset Printed Fine Silver-Grid Lines
Laminated with Conductive Polymer

Natsuki Hashimoto®, and Masato Ohsawa”

"Future Research Laboratory, ULVAC, Inc.

Invisible Ag-grid transparent electrodes with a variety of spacing between the Ag-grid lines of 100,
150, 200, 300, 500 and 1000 um at a constant line width of the Ag-grid of 5 um and a constant thickness
of the Ag-grid of 0.6 um have been prepared by a conventional gravure offset printing using our newly

developed Ag nanoparticle ink. Then

the Ag-grid

electrodes were laminated with a

poly(3,4-ethylenedioxythiophene):poly(styrenesulfonate) (PEDOT:PSS) layer. In the Ag-grid laminated
with PEDOT:PSS electrodes, the transmittance is up to 96% in the visible light region and the sheet
resistance is down to 4 Q/[]. The Ag-grid over-coated with PEDOT:PSS electrodes would have potential
applications as flexible and transparent conductive films in optoelectronics and photovoltaics.
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*5-9-6 Tohkohdai, Tsukuba, Ibaraki, 300-2635, Japan

e-mail: natsuki_hashimoto@ulvac.com
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Fig.1 A schematic illustration of gravure offset
printing process.
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L7z
D, WLz Ag 77V v RE# Y —v ED
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—|ZX VBT L, 1000CT 1 oMotz iT-7-.
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3.1 AgZ7 Vv FEHROAN LM LHBEHES
R LT Ag 77U v RERRZ —2 D7) » R
5 A —H%% Fig2@\md. 7V v KT A—2Th
570y NEAROMBIE w BL O Y v FE#EHEO
AR—=Z GIX, 7V FEMOESR d & HDET,
Ag 7'V v REMOBIRE T L0 — MEHL R, &
WDDBTDDOEBEI/IRNNT A= LD, W, GBE&

Wd 2T 228108V, THEEXO R & IEMEIZH
W35 ENFEETHY, BIIZL U T, HHER:
E LT ORERMEREZRGTT DI ENTED. —fi
LT, W% Sum, G % 300um, d % 0.6um & L7-
Ag 7'V v RERR S Z — U OB 5 H %
Fig.2(b)lZ 773

(o) NI |

"AVA
a7~

Fig.2 (a) Geometry of the Ag-grid electrode pattern
with the Ag-grid parameter leading to the definition
of filling fraction, f. (b) An optical microscopic image
of the Ag-grid electrode with W of 5um and G of
300pm.

Ag 7'V v FERR LY 722 BB MO S B LOLE
WPEIE, FEROF R ETOMREMRO T EIKTT
5. TIZT, BLRROFHSE [ 2 LU F OXTER
%.

f=WIG+w) (1)

ZZC, Figllrt ko1, WitAgZ U v NiEd
MOBMETH Y, GIX7 ) v REREIDOAN—AT
H5.

Ag 77U v FER KV 72 2B EMOBEIR 1T, %
ISR e B 2 FIC KV REHT 2 Z L BNAEETH D
B FERE, EROEREICH LT Ag 7Y v Nid
MEDAR—=ZOEBEN ENTZ T H D0, T7hbb,
Ag 7'V v RERR N — o OB DO mEERICFEE
BN L B39 ThD. EiReEwiz Ag 77V
v NEAR L 0 2 2 BHEROBBREE Tn & L, I
WDOBDFEEEE Ty & 55 &, Tl ZLLFOATE
INnb.

Ttot = dsup % GZ/(GJ"VV)Z = doap X (1_ ﬁz (2)
KT, BIEBHECAR D FCE L f DIRIIKTEL,
7V REBDOER d IITEF LN L 2R LT

WD ABFETIE, 31 K0 BIEFITNEVEE
750 T, X)L, BLFoXTiEtlans.

Ttot/ Tvuh = I- 2f (3)
ARFGETIX, ECHRNE W % Sum C—E & L, Bl

DAN—Z G % 100, 150, 200, 300, 500 3L
1000um @ 6 D 7' Y v REHR S Z —2 & L.
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TER L7z Ag 77V » RERE LV 70 2B % 0.14£0.01Q/O0Th-7=. LI=An-T, XBELY, R,
2R T(=T 1o/ Toun) D FE & BAR O TS 1] £ & DB & fEDOBMRIZLL T DA THE I 5 (Fig.2).
%% Fig.3 \Z-7.
T DI 400~800nm DFEIETRDFHIE L L R, = 0.14/f (6)
. KRR CIER LT Ag 7V v FEERR KV 70 B35

E BRROFEBE T1X 91~98%DEFHTH Y, ERD 35 ¢
54y by ST 17 TR — s ® Experimental data
iﬁt\éﬁﬂgz;ié &2?2’ ;: j)ijff;dk {);ZZOL)/ g 30 F — Fitted curve of experimental data
B A AT | RO ERR ﬁ%%mbt zokx 225 F B B
Fig2 077 7hicry. ponkEmmgota, T F | R T RN =0
AONTIEVWVEDOX E 72> TV D, lﬁlml_n‘y%@ﬁé:ﬁ Q :
GYDEE AR EDDTMRENE, Ag 7'V v FEHR 815
ko THIX R ShARMOMAICERT 2800 g o F
BBICL DD LEEZDLND 1. e :
L 5 F
. 1.00 ot .
. (p] 0 R TR T S

()

S o5 [ 0.00 0.02 0.04 0.06
© - .

E= Filling fraction, f

=

2 090 Fig.4 Measured and calculated sheet resistance of
g the Ag-grid electrodes as a function of the filling
o) fraction.

g 0.85 ® Experimental data

q>_) i — Linear fit of experimental data AFGe CHERL L 7~ Ag 7y RESOEL d |

< 0.80 [ 0.6um T—TE& LT ﬁﬁﬂfﬁngf_ Ag 7 ) b

0.00 0.02 0.04 0.06 I@Eﬂﬁﬁ@mﬁ#ﬁ(ﬁﬁ%f‘ﬁm \f: Ag %{*ﬁ%% N
JEDBERL L D e PTnp 1E, RKG)B LU (6)L 1,
8.5x10°Q-cm L H S 5. Z OHIRFIOMIE v
Fig.3 Measured and calculated transmittance of 7 Ag ODHEHIEFRICA—X—Th Y, RIFHETH
the Ag-grid electrodes as a function of filling fraction. W Ag R A 7 BEIXEN TS BN A REL L
TWDHZ EDPND.

Filling fraction, f

Ag 7V v FE#RE Y 22 2 EMD > — MMEHT

R, A—LDEANC LIV TFOXTEEND 9. S —~100
< r ]
Re = (np/d) -{(G+W)/W} = (np/d) (1)) “ = 95
& [
O - ()
ZIT, p i Ag 2V Y DHHEHI(1.6x10°Q- cm), 7 5 90 F
1T Ag A > 7 OBERGR AU AR T D A IEAREL E [
LT 5. 7 [
AR LE Ag /) v FEME v 2280 & 89 f
B > — MEFL R, & B O LSy £ & DRfR A o i
Figd Io77. R L 3~270O0fiH<H Y, fois P 80 [
KT BIZONT RBEL 72D 2 LB D. o [
AHFFETHN Ag 7 /R T4 v 7oLy L 75 e
— MESL, Faabb, A1 b lE 0~ ME 1 10 100
MERETHE, REFAGICRY, LFOXTRS Sheet resistance, R, (Q/0)
nas. ’
Ry = np/d = Ry-f 5) Fig.5 Transmittance versus sheet resistance of the

fabricated Ag-grid electrodes.
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Ry 1% 4~229/D O#iFA L 72 5. Fig.s 8L Fig6 &
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Average transmittance, T (%)

~
(®)

1 10 100
Sheet resistance, Ry (/L)

Fig.6 Transmittance versus sheet resistance of the
fabricated Ag-grid over-coated with PEDOT:PSS
electrodes.
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Evaluation of the Friction Properties of Papers against Rubber
Rollers - Influence of Paper Lint -

“EEEBTE. AW, ALBN. HFEE (.5 8KP)

*Yohei Sato', Misaki Asada', Yosuke Tsukiyama1, Isami Nitta' (1. Niigata University)

BRELOEMPO—FICHBEL, METLO-—SOEEANMET IS &ICL T, HREMRICHELZRE
LTW5. EIRIARICK Uike BN EFEET 270, ETLO0—SOEBFHICL 2BMMELEORLELZH
K9 2EELMAMFEORARIERETHS. I T, INYERARICE ZMAMFEDORN 2T o7, BH
BIICIE, IGHEMEREDFIBAL TW24HEAVTERETV, ERERERIRERORFREBRSMNILE, £, I
LREOHMNBEEDEINICH > TEERRBBD T DI EZRBRMICBALNCT DI ETERFEOZ Y M2
Bl AFEZRWT, BATHBICE T 2298 ZAR L BEREHETRET 5.

Paper lint has an influence on paper feed performance. Paper lint that adhered onto rubber surfaces reduces
frictional force between papers and rubber rollers. Development of a simple and easy method evaluating the
influence of paper lint on paper feed property is important. We propose a new evaluation method using
sliding friction tests between papers and rubber rollers. We experimented the paper whose paper feed
performance were already known and clarified the relationships between the frictional properties and paper
feed performance. We confirmed that the coefficient of friction decreased with increase in quantity of paper
lint adhesion onto rubber surfaces.

O—M#EEAN BAERFESR



PS'O5 Imaging Conference JAPAN 2018

INP-05

TLO—Z(xT 2MOEREE ~ BMROEE ~
VelE BBE*, EEHOWR*, L BT YY) Him B e

FHTRRFRZERE HARBAOIIER MBVERES 2T LK
R B ARER (AR

Evaluation of the Friction Properties of Papers against Rubber Rollers - Influence of Paper Lint -
Yohei SATO", Misaki ASADA", Yosuke TSUKIYAMA™™, and Isami NITTA™"
*Advanced Materials Science and Technology, Graduate School of Science and Technology, Niigata University

** Institute of Science and Technology (Engineering), Niigata University

Paper lint has an influence on paper feed performance. Paper lint that adhered onto rubber surfaces
reduces frictional force between papers and rubber rollers. Development of a simple and easy method
evaluating the influence of paper lint on paper feed property is important. We propose a new evaluation
method using sliding friction tests between papers and rubber rollers. We experimented the paper whose
paper feed performance were already known and clarified the relationships between the frictional
properties and paper feed performance. We confirmed that the coefficient of friction decreased with
increase in quantity of paper lint adhesion onto rubber surfaces.

1. ZLsIz 2. EBRBE
@é%%@@%%fﬁ%@ﬁﬁﬁﬁb%ﬂfﬁ o
RSBV TR LT oM ey 201 RERAE

L:AD B o BB AV B TR ARFETIE, EERZIH L= b e — T 24Uk
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RIFLND. AR ORAETERO—Ic T A — AWz, KA Fig 11T d . L o @hsEI
S OEBGEEIETRAH Y, ZOFEKEE LTHE (O 0. bmm/sec, TEEFEIL 2N THE L7~. HIEBED
B2 EOBE) OREREZLNTVSSE, Zogk  HERET = AORGHICHIALT % ¢ o LA T
HZR AT = X BT B 2T T2 > THZRN, BeStu, S 7 A B3 853 0 F ELAf HE 0D 2
7, IR &0 Bex RO S 5. 2RO OEIC R ST D, T =4
:@%@@ﬁwﬁi@%%ﬁﬁ“&@f%%ﬂﬁk B ORI | T AR AR DN e S, BEY T — 7
3L BRBRINICH ST WS, AFEERICEBIT S DB ZE MG D & T — AR T A #ER O
GHEABR T, :Aaﬁ@ﬁﬁuowf gbkﬁ WEE oY, BEEAEEEL, BEEIREE RN
O R AT BATET D & BEBREME T ‘
L, O/RDYICH T A EANTEERTIEIT LA~D BONTZERT — 2 D BEEREZECEA u/ v
SO IC & B BT E R 5 L s s BB LIE. RURAOICES, 0-20mm OO RO S KPR
iﬂ:fﬂ%@f—ff\ ThAHLENIEE RS, HEREHE 25z 1, 100mm X SET72EF SO u b DO b E
RIETHABIC OV, a2 bofifizdrme  ZAr el Au/p ELTHIRLE. S, A
%ﬁ*w%ﬂfwé. MO BB L 7= L o — e, O, ke &
ABFZECIE, MUREIT L B BB O F 245 T A, AR TIHIERE LTl S5 R L
BE URriiiE s LT~y BB a gy s, C U ABICES T

FEOHMEREDN B LTV A 4 A ARTFVE TR L, #K
it ag & & BB E O BRI OWTH S i Lz,

£7o, FARBOMMPEROMINC o TR 2 Concelyeeh -

R AR VOIR LN S S S
FIEOZLM MR Lz, MAT, W HHEICR T
% 29 M2 RAM L 72 R b ST 5.

Rubber roller
(non rotatable)

Friction force

|

stage
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* T 950-2181 & LB ii i v X Ti+-Jal, 2 0O F] 8050 Z
* 8050, lkarashi 2-nocho, Nishi-ku, Niigata, Niigata, 950-2181, Japan

e-mail: tsukiyama@eng.niigata-u.ac.jp, nitta@eng.niigata-u.ac.jp Fig.1 Schematic of friction test apparatus
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HPAWEENERENTWDLRML (7LD
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Fr, @) W DUF, 8O AL —TF L Table £ Paper d 2
11z L?’:%E%T*D%S‘;: Lryn. 5 paper
A S & 7R HHRITIE, o fK, BHE, v AL, O % ! PO Roller Us, €) % : P Roller v 0|
@’I@:ng%&rﬁz))%é L%‘g—b NI (l: 73)!4:”% L"CI/ \ z) S 0 X ) \tl1l(.d| |Udd 2N S P \Fﬂll:l‘dl l?ad:lzN
20 3 5 7 20 3 5 7
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BT oMRFEERFE S & ITh L7 igsh o Ak 29
SN 2 BT L 72, (a) Roller U(s, e) (b) Roller U(h, e)
é : Paper & é ?
3. EREELLUES 2. 2
Y, MMEOIT Lo =T REMNELTWVDOR | 3, r Paper 0
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N Sliding distance. mm Sliding distance, mm
TR M & I LTz fE R & Fig. 31T T. affk,
B M, v K, O RRDIMAIZHAHEIT & DM & 3 20 (c) Roller U(s) (d) Roller U(h)
ZERbhoT. 3 3
CORRPOROENECD E VRSN o 2 |, Z,
L o < o Paper &
SIED 2 MUK LT, m—F SHAZAVTERBLE r e - .
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T BB RO DI Fis.3 (R, 0B S etz [ e
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Table 1 Classification table of rubber rollers 3 I
Surface shape § 5 § s
Abrasion Emboss :i Paper 3 Paper 5
1 31
pattern pattern ? o Fepere \’e1‘[ic;{’ll(ll:eala:'1?;§2 ? 0 o “‘ \Emc]:IuIIL:dS(ZITg
U(s) U(s, e 0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 S0 90 100
Soft E (S) Sliding distance, mm Sliding distance, mm
S(s)
Hardness U(E) O (c) Roller S(s) (d) Roller S(h)
Hard E(h . - - .
ar S Ehi Fig.3 Coefficient of friction of rubber rollers slid
against paper a and &
9.0
22 .
B &0 E
= % 2r Sensitivity |o-d|
9;3 i E] _ --S ylos
© g
gl S|
% 1.0 £ 04 |  Vertical load: 2N
O 0.0 o s Sliding distance: 100mm

. . . U(s, &) U(h, U( 8[( El E(l S(: S(k
Fig.2 Calcium-carbon ratio of the rubber surface we e He T e ED s s

after paper feed analyzed by SEM/EDX Fig.4 Change ratio of coefficient of friction of rubber
rollers slid against paper a and &
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Table 2 Specifications of laser microscope

Laser diode
Laser source

(650nm)
Field of view (Plane), mm? | 10 X8
Resolution, um 2.5
Number of pixels, pixels 20000 X 16000
Scan rate, Lines/min 9000

0.0

> B
0.1 F
02

-0.3

04 L

Change ratio of coefficient of friction

Vertical load: 2N
Sliding distance: 100mm

-0.5

Fig.5 Change ratio of coefficient of friction of rubber
roller U (s, e) slid against paper a, B, y and &

[
(=}

E Roller U (s. e)
g
&
510
=
3
E []
Moo
Omm 100mm Omm 100mm
a 3

Fig.6 Real contact area of rubber roller U (s, e) slid
against paper a and &
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Fig.7 Change ratio of real contact area of rubber
roller U (s, e) slid against paper a and &

Fig.8 Rubber roller U (s, e)
friction tests with paper a

surface after sliding
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Fig.9 Coefficient of friction of rubber roller U (s, €)
slid against paper 13 and 28

Coefficient of friction

Roller U (s, e)
Vertical load: 2N
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1) Y. Tsukiyama, Y. Sato, K. Kato, I. Nitta : Frictional
Property and Real Contact Area of Contaminated Rubber
Rollers for Paper Feed, Proceedings of ICMDT2017,
(2017) 220.

2) I.Nitta, A.Kanno, M. Okamoto, Y. Nagaoka : Study
of a New Type of Laser Microscope with Wide Field of
View Using a Shrink Fitter, Precision Engineering
Journal, 73(11), pp. 1226-1232 (2007)
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Transition ratio of
coefTicient of friction

Vertical load : 2N, Sliding speed : 0.5mm/s
Sliding distance : 100mm
Temperature : 24.2 - 28.8°C, Humidity : 21.5 - 40.2%

Fig.10 Change ratio of coefficient of friction of rubber roller U (s, €) slid against 29 commercial papers in

oversea market
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1:00 PM - 4:00 PM (Thu. Jun 21, 2018 1:00 PM - 4:00 PM Reception Hall)
[INP-06p] Photo Amphoteric Compounds Generator of 2,4-

diaminobenzenesulfonic Acid as Counter Anion
*Takuya Marushige', Shigeru Takahara' (1. Chiba University)

1:00 PM - 4:00 PM (Thu. Jun 21, 2018 1:00 PM - 4:00 PM Reception Hall)

[INP-07f] Detection of Radiation Using Distribution of Latent Image
Specs of Silver Halide Photographic Materials and Plasmon
Resonance (3): Decrease of Background Light by the

Improvement of Microscope System
*Ken'ichi KUGE', Takahiro ADACHI', Atsuhiro UMEMOTO?, Tatsuhiro NAKA?, Satoshi KODAIRA® (1. Chiba
University, 2. Nagoya University, 3. QST)
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[INP-08i] IRAREF L — FSEHIEEIC & 5 i (4 B DI
~JL0—7DEREMEEAR~
Evaluation of the Powder Adhesion Amounts by Laser
Microscope with Wide Field of View
- Real Contact Areas of Rubber Rollers -

sEF KL MEEN. BB FEE (.FRASR)

*Tetsuya Tsumori', Keisuke Kato', Yosuke Tsukiyama', Isami Nitta' (1. Niigata University)

TS EOREE Y IFEIBER I LAO—FAOEMIENREE E SN TWB A EFMICIFEAS M I TLAR

V. ZZTHAMRTIEERICERLA-TLO—FDRARREITWEMNBEE 42 LA L —HBEMEBICK >TH
BEL, EHTEEBEE ERICLHBGENH 2 EH2RBRMICHS ML, £, EEEOITLO—-ZKRE%E
HMICBRBLUDNT 2 28IC& Y TLO—FZ LOEMABECTLDERERA NI LIZEXKIFTHEBO
HEREERASMILLE.

Paper jams in the printers are caused by the adhesion of paper lint to rubber rollers, but they are not clarified
in detail. Therefore, in this study, we observed the surface of rubber roller after paper feeding by wide-field-
of-view laser microscope. we visualized the amount of paper lint adhesion and experimentally clarified that
the decrease ratio of friction is proportional to the increase ration of paper lint adhesion area. In addition, by
observing and analyzing the surface of the rubber roller, amount of paper lint adhesion and its influence on
friction and wear was clarified.
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[LRE L — BRI & 5 E9HEEDFTE
JLO0—SDEREMERR~

4+ Nk

HESFETRT, NER R
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Evaluation of the Powder Adhesion Amounts by Laser Microscope with Wide Field of View
- Real Contact Areas of Rubber Rollers -
Tetsuya TSUMORI", Keisuke KATO", Yosuke TSUKIYAMA™", Isami NITTA™"

* Advanced Materials Science and Technology, Graduate School of Science and Technology, Niigata University

** Institute of Science and Technology (Engineering), Niigata University

One of the main causes of paper jams in the printers is decrease in friction force between rubber rollers and papers by

adhesion of paper lint onto rubber surfaces. However, a precise mechanism of the friction decrease is not clear yet.

Therefore, in this study, we observed the whole contact interfaces of rubber rollers after paper feeding by a laser

microscope with wide field of view. We visualized the amount of paper lint adhesion and experimentally clarified that the

friction decrease is proportional to the area of paper lint adhesion. In addition, by observing and analyzing the surface of

the rubber roller, influence of paper lint on friction and wear mechanism became clear.

1. [FL&HIZ

TV EIRE, EROERORIE O — > L TGS
FORETOND. MEEEVITRIRE AT e —F DB
BIK TFIZE > TRAEL, O ERFIKNIKHAH 5T

bHEZEZBND. LN, %@fﬁ:%“la IEEMIC S
TRV, MO 7 S EEBREERE L B R

T D=0 OFHUEAIL, #&Tﬂx%&m@ﬁhkiw%&%
FOREDRR DT DF —FT 7 /o —L 2 5.

AWFFE TIIAES EV ORIEMER D 1 SO FEELT,
IR L — VMR E O GBI oS Ln—T L
T AR E DB R EZIT T, ZOFIEIZEIVESE

el VA g AL, MRS B S R i A o L OVEE
BRRRIE I JIT R, BB A A LR R M D

BBEHOCLEZ, 2, BREOIT L —T £ HE
SRS B IO T A2 lIckY, 24 —T ED
T 78 BT DD BEEREEFE AN = X AR LIE T/
By DRI LB,

2. RERHE

2.1 ZEME

AL T U7 I AREF L — Y BRI SR DA X &
X112, EREEEESR LIRS, 2 OEE IF AR
BTN V=Y ARy hEHFFCE 5720, i
BHTE <, FREFRIZ 38U TRETT I 23 IRARE O i\ ViR

* T950-2181 HTIRILHTIR T TH X Fo+-fl 2 (O] 8050 Z it
% 8050 , Ikarashi 2-nocho, Nishi-ku, Niigata, Niigata, 950-2181, Japan
e-mail: tsukiyama@eng.niigata-u.ac.jp, nitta@eng.niigata-u.ac.jp

LZRARETHL. BEAY 72w Tdon—J%
AT AR —TE T B TH LAT T, BEfilii o8 217
ol F, #EMEESERII VS SV 2 HNT

EALT 0N EU AN MLy 230l L, BEERE
pAEHE L7z,
2.2 #HER

M, W, RimkoRi53 20—7 7z HW
7. MEIZL 2 U), =2 F -7 ur’lu(B), U

Mirror / Lasel diode
Polarizing

beam sphnm Pinhole Analog-Digital

n conversion board
. Plﬂic .
Rul bhefr ller

i) len

O Cundznsel lens
@ Scanning mirror
Glass plate

Fig.1 Schematic of wide field of view laser
microscope

Photo diode

Display

Table.1 Specifications of wide-field-of-view laser

microscope
Laser diode
Laser source
(650nm)

Field of vi | ,

eld of view (plane) L0%8

mm X mm
Resolution, um 2.5
Number of pixels, pixels 20000 X 16000

Scan rate, lines/min 9000
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—AS)D 3 FE, T (Soft) LA E (Hard) D 2 i,
TR TP B OB A il 5 170 12 0O OV HR LA S
(Abrasion pattern), Fl 2> ™ @ & 5 > 7R (Emboss
pattern)® 2 HaHE Lz, LT, £ L0—F13FK 21
RUICRL S TSI ST 5.

TR —F IR E S D720, T IROF R
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WFHEICRB VTR LT, BRI & ENDRER I LT
L (CaCOs) DM ARETET. 4 MENENOFFHAE 3
(R

3 RRERLEER

.1 M EEBOEEL

T hn—F KA T E T DL TCEEE M
ﬁﬁ‘i?ﬁw@%k%i%mé MR 25 A O E 'k %
1TH72OIZ, BAKATE O FH FEHEA i FE(Ar) O E 23 24
B, Ar ERET D0, IS L — B SE %
W LT —F- 77 AR OBl # 22 21T 572, 7
UfHF R ELE 2N CThD. @8HEET O 7 —7 O il i E {5
(8bit 'L —Ar— /L)% X 2(a) o T . BN TR
OEFTHAEEEARERTHY, T LEMEEEZOND.
COMEGE 2 ECEEL -1, BBz 5E
THEIEEMEEE Ar LLTERB(LTAILN T,

IR AY Ar IZ I TRHBLZR D720, EEHK
ZHWT 2.2 i CRULIZMEBIKL, o—Z 121+
S, WA E AR A Bl 2 21T o 7. WK
D —Z Ol B4 X 2012~ 3. @R IE Ar A3
RESFDLCNDZEN D, ZHUTHRB ORI
X0 Ar RO LIZEEZBND.

Table.2 Classification table of rubber rollers

Surface shape
Abrasion Emboss
pattern pattern
U(s) U(s, e)
Soft E(s)
Hardness 5(s)
U (h) U(h, e)
Hard E (h)
S (h)

Table.3 characteristics of paper

Particle type Amount
Paper
(CaCO3) (by SEM/EDX)
o Light
B Light Large
y Heavy
0 Heavy and light Small

Imaging Conference JAPAN 2018

3.2 EXREMETE L BRI ORBER

MRy B A FE R ik R L R R AR ME I B 2 D

AL, M BEORRD o fkE 6 AW
71 WHERBRZTT ), WBHATE T Ar BLDY ¢ &L
72, UG.eiZBAL T, Ar BXD ¢ LBk BE% %
3IWRT. o MEHGED Ar & Ar(a), 1 % u(a)
ERFELT. S HICBEHL THRIERITRL TV A, a ik
L7358 Ar O 1 13 1k KL T L, 0%
—ElEZRLTZ. 6 MOLA T Ik AL RN
DY BIE NS, ZDOZEND, B EDOZ WD T
2 Ar DS ERT WA RSN, e,
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WIZ, Ar 3 p ICE DI 70 8% KT T ER <D
7o, AR O FERIENS Ar HA 3 AAr/Ar
uIBAPR A/ pZEEHLZ K4 R TIOI, 24
n—JfE, HRRICH ST, Ar ARE o BRI
DR IZHDZEBALINE R ST ZORERID,
T A —TOEENK T, BRI T LA —T0E
TR FEOW D DIFR THHZ LN RS,

(a) Before paper
feeding

(b) After paper feeding

Fig.2 Observed images of contact area between

rubber rollers and glass plates
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b
=]

& —o0— Ar(a) Rubberroller As.e) =
= —o— Ar(p vs Glassplate] 2.5 B
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5 —a— u(p) 205
§ 10 15 _j
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e 05 2
3 =
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Number of paper, kilo-sheet

Fig.3 Relationship between Ar and p of rubber roller
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Ratio of decreased real contact area AAr/Ar

Fig.4 Relationship between AAr/Ar and AF/F of
rubber rollers
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Fig.5 ATR spectrum of rubber roller and y of rubber
roller
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Fig.6 Relationship between Ar and number of paper
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Fig.7 Relationship between number of paper and
Pcacos/Prubber
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% e 60 ! Nagaoka: Study of a New Type of Laser Microscope with
£ 3 0 r 5 Wide Field of View Using a Shrink Fitter, Journal of the
B g 40 Japan Society for Precision Engineering,
g g ig - 6 paper o Vol.73,No11(2007) [in Japanese], pp. 1226-1232
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Fig.10 Amount of paper lint in rubber debris (by
SEM/EDX)
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1:00 PM - 4:00 PM (Thu. Jun 21, 2018 1:00 PM - 4:00 PM Reception Hall)
[INP-09p] Development of Porous Metal Foil and Its Application

*Hirokazu Sawada', Jyunji Kawaguc:hi1 (1. Fujifilm Corporation)

1:00 PM - 4:00 PM (Thu. Jun 21,2018 1:00 PM - 4:00 PM Reception Hall)
[INP-10f] Development of Nuclear Emulsion with Silver-bromide Crystals

Introduced Edge Dislocation
*Akira NISHIO", Kunihiro MORISHIMA', Mitsuaki KUNO", Yuta MANABE', Nobuko KITAGAWA', Ken-ichi
KUWABARA', Tetsuo YOSHIDA' (1. Nagoya University)
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[INP-11i] 72 M) YIS T4 —HMERWERBIb=F TERICK 2 T5E
DR
Color Mixture of Interference Color by Niobium Oxide Thin
Film Using Photolithography.

TR A AT BTE B (1. B=EAF)

*Yuta Abe’, Isao Komatsu', Shuichi Maeda' (1. Tokai University)

ZF T RBBERLICL > TREAIIKBIE=FTHPEHR SN, EEOELICE > TRABBICHKBRRERI ENFS
NTWs, TNIEBEEFHICERL. RIMRICH LTS - BBLAV, HEREEBRICEMASNZLE L
WoZeX Uy hERD, LHL., BIRBIILICL2HBRBIL-FTEBOREICERLTVWSLD, REBLE=F
TEREICHELBEBEVWTRERIEDZZENATERL, AMRTR=FTERLEICTF NIV ITST7 4 —DF
TIC L 2ERERFEZ BV THRERONY -V TR L, TEMNRRERICE > TRERBZITI> & ZBMEL
Teo HER. BRBDEBREICL > TEHEELE2DDEZEESE, HILVWEZFYHT I EICHIILT,

An anodic oxidized niobium (Nb) layer on Nb plate makes various colors. A driving force of the coloration is
considered to be the thin film interference of the anodic oxidized layer on the Nb plate. However, color
development by anodic oxidation is related to the thickness of oxidized Nb layer, it is impossible to place a
new color on the colored Nb plate. The focus of this research is to make a checkerboard pattern on the Nb
plate by photolithography and juxtaposed additive color mixture. Consequently, we succeeded in mixing two
colors colored with creating a new color.
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Color mixture of interference color by niobium oxide thin film using photolithography .
Yuta Abe’, Isao Komatsu™, Shuichi Maeda™"*

* Course of Electrical and Electronic Engineering, Graduate School of Engineering, Tokai University

** Course of Information Science and Technology, Graduate School of Science and Technology, Tokai University

An anodic oxidized niobium (Nb) layer on Nb plate makes various colors. A driving force of the coloration is considered

to be the thin film interference of the anodic oxidized layer on the Nb plate. However, color development by anodic

oxidation is related to the thickness of oxidized Nb layer, it is impossible to place a new color on the colored Nb plate.

The focus of this research is to make a checkerboard pattern on the Nb plate by photolithography and juxtaposed additive

color mixture. Consequently, we succeeded in mixing two colors colored with creating a new color.
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Kk, 4, &R EREA OISR DT ENTRET
&)5 1-2)

HIETHIC L2 aRAARIC kLT - BB L
72N, BHNEANT DERMENE, & SR R
B B E, MOEFEGHEIZIZRNAY v
NEFEO T LD, SRS B ALBR SO i R B AL B
7 ENFBIATON A EFRBESG COICH bR TE
5. LL, Bz k2 aiamit=47Eo
P BIR LTV D 720, Bt Lm=47 K ED
LicH 72BN CRASEDL Z ENTE N E
WO RERS S

2. HH
FATHIZFRIZEB W, 74 MY V7T 7 0 —Dfbk
FRAWC=FT7 L7+ PV YR M AT B L
BSRER L 21T 5 & & T=A 7 RIEIZ k72 i 2
BT HZ LICEILTWS., KFETIZZ+ R
VT T 7 4 —DHEMC X D BB TIEEZ N T=
AT RENHDOWTTRAERED X2 — 2 IR L, I
EINEREIZL > TREEITH) ZEEBE L.

3. EB
3.1 <27 OERL

OHP 7 ¢ /v . | (KOKUYOWR, VE-1420N) |Z L —H—
7Y > & — (Canonltf, Satera, LBP7010C) % H\ T
Photoshop (Adobe, Photoshop CS5.1(64bit)) kT

* T259-1292 #hZ3)I|BSFEETTAL e H 4-1-1
*k4-1-1 Kitakaname, Hiratuka-shi, Kanagawa, 259-1292, Japan
e-mail:  4bef1204@mail.u-tokai.ac.jp

TERL L7z 1pt @ Ry b itk 2 FIR L7z, Fi

L72 OHP 7 4 /L 2% 25mm X 25mm PY 51280V H LT
~AZ L L TEALE (Fig. 1, Fig. 2).

Fig.2 Enlarged image of mask (Image is for

illustration purposes)

3.274 FL TR MR 7 OEH

=F7H (==, 0.10mm &) % 25mmX 25mm
WZHIY L%, A ra—%— (KT 27«7,
ACT-220D11) % HWNCRI#E%L 1500rpm CT=A4 7 E
W27+ b LA MR (CHs0(CHy) 0H, & L3/ T3
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) #5-blLCa—T 47 Lk D%k
A A= (HHFE TR, SA31) ZHWT
90 CT 5 NS ETZ. FIAF—T U nbED
HL7e=4 7o BICEEKE—HES LZO LI
VR, WMAEIEICEE 2B W F TR L
7= (Fig.3). & D% 20wt% D FPPR B4R
(Naz0,S1, & T3&5m M) 125 10 FRR T THUE
L, ZREKCTHE L.

UV (370nm)

-— Fluorite

Mask —» r— Photoresist

Nb plate =»|

Fig.3 Schematic diagram showing UV irradiation

3.3 =T ORI LALEE (G5 €)

B — BRI L LT Swt% D 7 T U ERKIATR
Z100ml SR L7~ HEIC 74 LY AR R R
Bk Liz=47 %Gz, A&%EEmIcE Y bL,
EBIEE b OEEMEE-. 20T TT7x b
VYR RNYRAZZRDBRE, ARRKTHE L. £
Dk, Wk Liz=47 /UMty L, EE
Z1EH S HMEEZEZ TR L. (Fig. 4)
ARSEERCIEL 1 BB IZEIIN3 2 A 30V, 2 [a1H 23
10V o4& L, 1EIA 60V, 2[EHM 20V DBED
TOoDEMTY TV EERL T

Oxidized Nb I‘i}yer(30\4Ir or 60V)
L N —

l Remove photoresist mask

with acetone
@ e

Anodic oxidization
(30V or 60V)

Oxidized Nb layer(10V or 20V)

lbﬁ

Anodic oxidization
(10V or 20V)

Fig.4 Schematic diagram showing during anodizing
treatment

3.4 S ERE

EROFETER LY 7L 2 oL 10V, 20V,
30V, 60V DI TENEILGMEAL LT =4 7R DF
6 D& NIRRT (AASEHR, V-670) T 380nm~
780nm DY FHGPH TR E 2 HIE L=,
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4. fERLEEE

30V Tl ibtk, 10V TRMRERL Li=0 v 7%
Fig.5, 60V CHiffig{ttg, 20V TAmmil L9
V% Fig. 6 1T,

Fig.5 Niobium plate iae, Mixture of 10V+30V

Fig.6 Niobium plate image, Mixture of 60V+20V

WIZ, &Y T ND RPN E DR R %
Fig. 7, Fig. 8z~
60
---10V+30V
50
9 —--10V
§40 F —30V
c
g3
Fi I
@ 20
o' .
-
10 - Phd
/_/
0 = L L L
380 480 580 680 780

Wavelength(nm)

Fig.7 Reflectance of samples (10V,30V,10V+30V)

70

60 - —60V+20V
50 |-

40 ¥

30

Reflectance(%)

20 -

10

380 480 580 680 780
Wavelength(nm)

Fig.8 Reflectance of samples (20V,60V,60V+20V)
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Fig. 7 & Fig. 8 725 10V+30V DI 10V & 30V D Table4 L* a* b* value and color difference of
WIEE R LAEbELEEZ LTS, £7-, 60V+20V  calculated color with sample of 60V+20V

W T I A -~ 3
DI 20V DB & 60V DEED aD S >T & L* | a | b* | AColor Difference

LTWA., ZdO7=e, 10V+30V & 60V+20V OV 7

. N Sample Color | 4647 | 32.81 |-18.54

yE = = DA

NVOBRRALTNELEXLNE. Tk Calculation Color| 41.00 | 31.00 |-44.00 2610

NG 6 DDOY L FLDRBHEEZEHL, T4 A S
VA Bzt L7 (Tablel, Table2). F7z,
10V+30V & 60V+20V DY o F )L DEE Loz R,
TAAT LA Bl LTz (Fig.9).

Sample Color
OCaIcuIation Color

Table1 RGB value and color of sample

(10V,30V,10V+30V)
Voltage (V)| 10V+30V | 10V 30V 60 |
R 141 145 136
G 144 115 167 40 -
B 149 68 197
Color 20
Table2 RGB value and color of sample b 08 @
(20V,60V,60V+20V)
Voltage (V)| 60V+20V 60V 20V =20 A
R 153 188 45
G 85 65 95 ~40
B 146 177 0
Color -60 -40 -20 | 0 20 40 60
ax
R:141 R:117
G:141 G: 80 Fig.10 Chromaticity diagram of sample and
B'. 133 B" 171 calculated color (10V+30V)
Fig.9 Calculation Color 60 -
Tablel, Table2 MR L7zH 7D % [T 40 -
HE, 1OOBELT CTHEEA LML ITE D AR
STWNDIENGND. ZDOZENL OO T A 20

EAEIMEROIEDLZETHLOVEEZEY HED
ENMERTE . L L, Fig. 9 DR L@ &R ol
HEONREIZSTNDE I ENDND. ZOENVEE bx

D B A7, Photoshop ZHWTH 7ot L&

B EOOO LrakbxfE 2 RO THRAELZFR L (Tables, ~20
Table4), K7 Lyakbxfiz AR FIC7 v b L 0
7=. (Fig. 10, Fig. 11) -4
* * * H _60 !
Table3 L* a* b* value and color difference of 60 -40 =20 0 20 40 60

calculated color with sample of 10V+30V

L* | a* b* | AColor Difference
Sample Color | 60.22 | -346 | 0.83
Calculation Color| 58.00 | -1.00 | 4.00

ax

Fig.11 Chromaticity diagram of sample and
459 calculated color (60V+20V)
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Table3, Table4 & Fig. 10, Fig. 11 OfEHHAE BE3CHR
BT > T OEAIT 10VH30V DY > TV EF B 1) K. Kuroda, “World of interference color, Art and technology,
DL HERD L AFEITD RN, 60VH20V DY Titanium and Niobium”, Koshinsha, (2007). [in Japanese]

) p
MIAENRKRERALTRVWEIICRZD. 20D 2) 1. Komatsu, H. Aoki, M. Ebisawa, A. Kuroda, K. Kuroda, S.
B OENDEREFEED -5, 60V+20V DY > L% Maeda, "Color change mechanism of niobium oxide thin

film with incidental light angle and applied voltage", Thin

Ny / SN e . .
JEFETCBS LT (Fig. 12). Solid Films, 603, pp. 180-186 (2016)

Fig.12 Optical microscopic image of the sample
(60V+20V)

60V+30V DB 7L & BB CHILE T 5 L F D
WU DR O DI 28 5 DR TE S, 4y
FRF=RBPE ZIT 72 & 212, BB DD
DEE LT2Z & T I OREESOS IR
DRELRY, BHEINDEOEICEEN T &5
265,

ZOBRNEZ oK & LTk, #EHRRFIC~ A
IO MR TATCLEY, 7+ FLTP AR RS
NEHBAETRENR -T2 & T, 60V TR
L LT RIZ~ A7 DFRWNT » DS NEBEBINTL
FolttEZLND.

5. K

T NIV TTT7 4 —OH i EHWT oD R
LT E It~ Ebts 2 L CHBEMERAIZE -
THIT= 7% B 3 2 &3 HikT.

6. 5HBDELE
LSEIOFEBRTT + FL PR v 227 BSRBEICTERK
ENTWRNT ERNGhotz. 2D, FOLrE
HIR, ~ A7 L EROBERE, R, KRN b~ A
7 ETOHRE, BB LS o7+ ML UR
Fv A7 OEREEEZ RETVLERH D EBEZ BN
L. Fim, BENEEHE VRISV, R
Lz 7Nz TRA E, IREBLE _oOE)N
Ny XY EGPNTRAZTLEY. 20, 5%
WEEIZHID N RE — o D AT EER LT+ ML
AT AT DB, RBEEITO TOETL.
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1:00 PM - 4:00 PM (Thu. Jun 21, 2018 1:00 PM - 4:00 PM Reception Hall)
[INP-12p] Drying and Curling of Thin Liquid Films with Photo-curing

Reactions: a Confocal Raman Spectroscopy
*Hirokazu Yoshihara', Masato Yamamura' (1. Dai Nippon Printing Co., Ltd.)

1:00 PM - 4:00 PM (Thu. Jun 21, 2018 1:00 PM - 4:00 PM Reception Hall)
[INP-13f] Searching the Nuclear Emulsion’ s Supporting Base for

Improvement of Detector Performance
*Yuta MANABE', Kunihiro MORISHIMA', Nobuko KITAGAWA', Akira NISHIO', Mitsuaki KUNO' (1. Nagoya
University)
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[INP-14i] S I ERRF7 4O 7 = VEDOBILETICH D ERER
Crystal Form Transitions Accompanied by Redox Reactions in
Copper Phthalocyanine Films Prepared by the Micellar
Disruption Method

Mk X =R #E. EFES (1. TEXR)

*Yuta Kato', Yumi Miyara', Katsuyoshi Hoshino' (1. Chiba University)

RE. BRENOBERMKICSIT2FEE LTEEEZBENLECAVWLONTWS, LHL., ZOFEITBTHS
ERIRIZM7IO0S TV (CuPc)D LD BMBEICEWT, BILETEEDOHREZITO LTHREHT

Hotzo EMRETHESINALAIVIVEREICINEER - BETCTEERERETI LN TE, BERIEERIG
DRFETIZENTE S, ZI T, AMRTIEIBVILEREICLY o, BBLUP e WCuPCEEREAFR L. b
BRGNS BREBORT2521T o7, TORR., aBIIHEIN2D, BESLV e BIE—BI aFicE
%92 EVWDEKRWNMERIFONT,

O—M#EEAN BAERFESR
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TELERAT 2 0L 7 = VIBOBILETTICH S RS
JIEE HER*, HROHHET, BRI P

FTRERFERERE LA E R = — R
Crystal Form Transitions accompanied by redox reactions in Copper Phthalocyanine Films
Prepared by the Micellar Disruption Method
Yuta Kato®, Yumi Miyara®, Katsuyoshi Hoshino”

*Department Materials Science, Graduate School of Engineering, Chiba University

Films of o, B, and e-type copper phthalocyanines were prepared by the micellar disruption method, and
their redox properties were investigated by cyclic voltammetry in acetonitrile. The latter two films
exhibited a pair of oxidation-reduction waves, which was accompanied by the color change between blue
and purple. Similarly, the former a-type copper phthalocyanine film showed one oxidation wave, however,
the oxidized state was reduced in two successive steps. X-ray diffraction measurement revealed that the
first reduction step was ascribed to the change in the crystal form (physical change) and that the second
reduction step was based on the electron injection into the film (chemical change). Moreover, the
measurements demonstrated that the B-type and e-type copper phthalocyanine films were converted in
crystal form to the o/p-type and B-type films, respectively, by the redox reactions.

1. [FLE®HI

FHEEIOERTERIZ T 2 Tk L Lfé“ﬂ*“?é 2. TEILEREOHERE

ENILS HWHNTWD, Ly LEZERAETEIC Fig. 1 I X B VEMREOREFE A /R4, I®/ILVE
TERR S AT X RIS 7B A B AT 5 71 ML T, BUKEBIC LR TCREE BT A 7= ntk=

WZIENER~DA A DAY RNHREEE 720 | KR JVFERFO TS MEA 2 O CEMR BB HERE S
W=7 hasnul v (EC) FT~DREMIFEE 5, ABFZRICEB W T, REEEAE LT
B &b, ZOHAD EC BAITMERD &M T T, 11-ferrocenylundecyl polyoxyethylene grycol (FPEG)%E
OIR SN R EMRE - WO T THRET S FVN, CuPc Ok A ER LT, S BuRHic

Z fbﬂfb\é n, if_\ W ONDRE T CuPc-FPEG & &K, FPEG 2 /L& FPEG a‘:/v
ZHON, Lo TR ZACTLED KD —NEEFELTWDH A, FPEG &/ ~— VB %
fmw%g i B b ZE L REETE D EC Rk Lok =+ % & (Fig. 1, STEP D). T DOEE ZME+T 5 X 5
FERICIER BV, ZDn, REW AR \Z FPEG 2 B VOB KL & AR D D FPEG DR
THHE 7 Z T =2 (CuPc)d X 9 Bz B\

ITO .
TiX. 0 EC FtE2im U 5 FTITEZERFEIZ X Fc: ferrocenyl group
HREIIARE Y TH -7,
—FH. . FEO— ADBBEIHE D> 72 I BVEMRIEIC ©

T, A - EED D VITER - ORI -FGFc
DOTEAERRELND =D, HIRSNZHHT oifvlC
T/ Th EC BN AL WHEMN b5, £, dw’“ 771Q
2 B VEMREORPBGE R TIENEN, I, AR / \
DB ENEENRNTD RO SR HER: desorptlon '
SNBFIE LB 29, 22T, ABIETEILAE e / Phihlocyaning partile
fREIZ L Dol PRIB L7 ¥ u v 7 = ‘_\(D’

deposmon

(CUPC) IE%IERL L. 2 DBAILERISIE OV T FPEG monomer

gﬁ%??oflo)f%@%%\— b\T$&%T60 Fc,+‘\/\,\0
T 263-8522 THEIAAHE X HR/1HT 1-33 Fig. 1 A schematic illustration of the film
1-33 Yayoi-cho, Inage-ku, Chiba, 263-8522 , Japan formation mechanism of the micellar
e-mail:  k_hoshino@faculty.chiba-u.jp disruption method.
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BHNAEL S (Fig. 1, STEP @), ZOMiaEofERE, 0.8 —
BHRL T DS B EMEDME T L AR b1 MRS L o6l
THIREZTERR S 5 Z &£1272 % (Fig. 1, STEP ©), oal
1
3. =B é“”?
3.1 #upE £ 00 T'
BBEAELE LTI, o, BB X ORI 7 ¥ n o7 = § 0.2¢ T ? @]
(o, B, e-CUPC) & FIV 7=, UL 43 i1 CuPce (10 04l @ ©) ]
mM) . FPEG (2 mM)#s L OSERE (LiBr, 0.1 M) % 06 ]
A F M - FEEAKIZTINL, A= INGET 5 00 02 04 06 08 10 12 14
Ziizky Hﬁk Lf;o Potential (V vs. Ag/AgCI)
JEHEFE & X ZEm L2 AV, EEEMmIC
ITO, A @ﬂ} IXHEER, ZREMIC ifﬁ/i’“ﬂ‘l:fﬁ . . i
16 (AAGCYE L FR 5 O 05 2 ol sllmmogan of ar e i
V vs. Ag/AgCl D& ZFIINY 2% Z & T CuPc @%Hﬁ Film thickness: 0.55 um.
ERLHZENTE DY,
3. 2 mLZ hurnay e 08
CuPc i EC #:MEix. 0.1 M @HERT ~ 77 F 06
NT V=T LEER LT h= U AEIRIC B _oaf
ik o> CuPc EHEAT ITO B4 1821% L TEMEEM & L. E ol ?
BRBERT T, FA 7Y v 7BV E A MY —8 E Ll _
KO/ m s 7rRu A MY —&175 2 L& 0 E T \/ﬂf T
L7, 3 1
04t © @ -
3. 3 X#REWrEE 0.6

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
Potential (V vs. Ag/AgCl)

ATV RN E AN =% Tolcip &R L
AR T CuPe I —EBAM AL, Bt

RS L OUETTARIRD CuPe %Hﬁ%ﬁzﬁkbt" ZC L Fig. 3 Cyclic voltammogram of a p—CuPc film

T, W XRD JEIC LV AEALETTIRREICE prepared by the micellar disruption method.
2 IO B O E 21T > 7, Film thickness: 0.32 um.

4. #BBR 0.8

4. 1 ==v7 btarzal v sk 06}

fER L7 055 um JE o X /L EffEa-CuPc EEED 4 oal

A7V IRNE ST B Fig 21T, EAL T ©)

&7 = KHICREIT 5 £ 12V i CRLR =]

RAL, DG b EIC R AT BT g o T
WENT, £, B Y — FiE5ITIH 0.7 VAT Tk 5 02p T 1
Seta b B BT ALY Ry a S v s ik 0df @ @)
Zalic, 2B, Y —Fw5ITIE10 VIEETSH el e
LT AR N oY AW b/ NN AR S A QL E S i A R VAN 00 02 04 06 08 10 12 14

Potential (V vs. Ag/AgCI)

bighpotz, bbb, R ORELSICH Mg O
AL DB 22 AT S S BRI ICER T 5

Ty Nr=n
E\Iﬁbﬁﬁ A } - Fig. 4 Cyclic voltammogram of a e~CuPc film
K12, 0.32 um JE D X 2 /VEER-CuPe WD YA 7 prepared by the micellar disruption method.
Uy ZRNVE T T M% Fig. 3127857, a-CuPc ## Film thickness: 0.24 um.

i &[RRI 7’/— RAmICfEI4 5 & 1.2 Vi

TR IR X, HFaNLEA~DBELE A

Crlens, Y — Hﬁ?%l“ﬂia-CuPc (AN ZNSY Wl BV bl K » CTAER Sz i F#E#E K — 7' B-CuPc ki
FHEDRETE N R SR -tz T, 7/ —F FINENMZRETHDHZ EERLTD, Fig. 4
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12, 0.24 um JE D < &V EMEe-CuPc EDO YA 7 U v
TARNE ET T LAY, B-CuPc W & [RIERIZ,
7/ — REROENRHSNZBW T, 1.2V iEfE Tk
W, Y= FRSITBNT 0.6 V s TRl 28]
BN, B Y — REASICEW T, 1V Tt
TILE TR NBIE S o Tz,

4. 2 XARBEWHEE

WA RTHEINC 38T 2 B L8 e UG D35 d A AT T
BAAEYED BT, CuPc D XRD HIE 21T -
72o BURBIIZIZ. Figs.2~4 \TRENHY A2 Y v/
RNB T T HIBNT, O, @, @BLUVOD
AriE CENM A EE L, 60 FPRIFIIN L 7212 12 BRIEI R
REIZ L TR LB TR IE O 2 Rk L, XRD HIE %
T 7=, Fig. 512, a (@), B (b),35 L O e-CuPc (c) MED
XRD /8% — > %R T,

a-CuPc DS, ImAIOTIX aETH D, @T
WIEN AP OBRLIRIE CKRFEMET =4 Th b
Clos N R—Er 7 an-ikmE) . @ TEOARHD
A DL LELTaBICRY, ZLTOTRERIZ a
FACERE LTz, ©F Y Fig. 2 D1V IfF TR N
BWITE X, BLRO R OR A IE DO KEDD o
IR LERTHY . afbafbbln tnbk
Z 5 < IG5 O FBELSNAE S WER) 72 22 LB i T d
HERDOND, 72, =X =40 X BT
K DMED TR OFER. @ L@ DIRKETD ClOs
DO R=TERE L TH-T=Z b b EROARRIZ
XRsns, 2L T, TOHD 0.7 VOEFRITE-
TEARREDS o IRICE DB TH D Z LR oT,
RIZ B-CuPc EDGE . WD TIX p A, Wik
WREEOQTIERIRY A OEE L 720 | EIUREEGT
ol e BRIDNRTE L, FRIE—E2 a RICiIEB T
5 ENbhot, B AT TRERFERIETH
0 IEGREE TS D LD a JRITERRE Lo 7223,
fRfbisoc Cliafe 45 2 L VHIBH L7,

g-CuPc JEEIZ B Wik, EBERINATIOICE N TS a
AL e MOBRENIHERR S (M AR D XRD HIE
FERIZBWTYH oL e RIOREAMR L) | &
(LIREED TITRIT W RIADHEE~ L LT, L
T, BTIRE@ T o & pHIORAICR Y, BRE
TEIZR LT e BUIEREL TH O . BEITHEMIERE
DAELDZ ERbhotz,

5. ¥&®

L7 hursuI v LTRESEREORRS
7T = (0, IO ZHV, Ik
TEAHEIZ L > TITOEM KRR O ~7 % v v
TV EREE R LT, YA U v IR E A B
U—DfER, pARIB IO e A7 ¥ 1 o7 = L
X, B 1 B o bE T AR Loy, o BUTIE

(a)

(b)

()

20 (degree)

Fig. 5 X-ray diffraction patterns of CuPc films
prepared by the micellar disruption method: a,
a—CuPc; b, B-CuPc; c, e-CuPc.

TR C2E M DIRITTH 2R LTz, £ D 9 B O @ BN
2B DI IE, A bE DNz Enn, B
HPRBRIRBSND Z EARB SN, £2T
IOZLEMERTHELBIC, BMMEOH T 4 1
VT = URENEREIETTIZ L D E o X 9 ki &
ECDO0%EMDHERT, flx Of{bECREBOK
ZIERL L., I X REPTRIE 1T o 72, T ORER.
o BT Z v o7 =T, BRI X0 R ORE
FACHE T 5%, H—BaE o b2 biRiE %
MEFF L7 ECTREDD o BICHERE L, 35 Basor
TIEFR TR RV ERIC o BICR D Z E N bino Tz,
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B IR # v T =L, IV BRLIRRE DR
FEDOREIIRETH 7223, BRI > T2 a
RN T D Z ENbhotz, £ LT, & BT ¥
07 = UEOSE S, R BRIREEOREAEIE D
FEXNETH 72D, BILICL>TailE RO
BENW D Enbrolz,

6. BEIM

1) E.g., N. Toshima, T. Tominaga, S. Kawamura, Bull.
Chem. Soc. Jpn., 69, 245-253 (1996).

2) K. Hoshino and T. Saji, J. Am. Chem. Soc., 109,
5881 (1987).

3) T.Saji, Chem. Lett., 1988, 693.

4) T. Saji, K. Hoshino, Y. Ishii, and M. Goto, J. Am.
Chem. Soc., 113, 450 (1991).

5) N. Ishida, T. Shibuya, T. Kitamura, K. Hoshino,
Langmuir, 19, 2458-2465 (2003).

6) K. Hoshino, Y. Hirasawa, S.-K. Kim, T. Saji, J.-i.
Katano, J. Phys. Chem. B, 110, 23321 (2006).

7y REE, AW L7 =7 20REM] (5
H) |, SIS BN - BB TR, 15 EEERE, pp.
244-255 (2007).
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[INP-15i] PVAT L = BW=HiRA oY = v NFTHEE OFIEHFE
Jet Velocity Control Method Using PVA Gel for a New Ink-jet
Generator
HIS R AE B ER TS ALSC, A& O.BEIAEEN FEREBIAS)
*Mao Maeshima', Hajime Onuki', Chihiro Kurihara', Akihito Kiyama1, Yoshiyuki Tagawa1 (1. Tokyo University
of Agriculture and Technology)

EFERREHEBA Iy MREFEZRE L. FFEOFBRITBZERSHETE2RTHS. BHEFE
& U - Z\IC200m/sBEOEEN L, KOTHEOSHEREDHEICKIIL TWS. FFEIBWTEEZS
ZBERPICKIBIRET 2560 H 2. RELLIEOHEBICH L THEEENMZR2EXRE <25, [BIEH
HE#ELERICL Y RET 2OFEFRHOBIFERS. [VBREEZFETENIEIOEEYREZMAL TEE
JIv bEeRELTENTES. TITHARKAZRB LTIV ERPICRET DFE2ER L. TIDE
TRAREZREH T 2. YILOREBEICEVRPROKEREDTIE, JEFKE L BEROBRWREZGE.

Recently we suggested a new ink-jet injection method. Feature of our method is to use impulsive force. We
can generate a high-speed jet (200 m/s) and a highly-viscous jet (10,000 cSt) easily at a low price. In this
method, bubbles are generated in the liquid when a strong impulsive force is given. It is difficult to control
the bubble inception that causes variations in jet. To control the bubble inception, we came up with a
method to introduce PVA gel including bubbles into the liquid. We successfully suppress bubble generation
and control the bubble acceleration effect on the jet velocity.
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Jet velocity control method using PVA gel for a new ink-jet generator

Mao Maeshima’, Hajime Onuki",

Chihiro Kurihara™,

Akihito Kiyama™ and Yoshiyuki Tagawa"

" Department of Management of Technology, Tokyo University of Agriculture and Technology

" Department of Mechanical Systems Engineering, Tokyo University of Agriculture and Technology

Recently we suggested a new ink-jet injection method. Feature of our method is to use impulsive
force. We can generate a high-speed jet (200 m/s) and a highly-viscous jet (10,000 cSt) easily at a low
price. In this method, bubbles are generated in the liquid when a strong impulsive force is given. It is
difficult to control the bubble inception that causes jet behavior. To control the bubble inception, we came
up with a method to introduce PVA gel including bubbles into the liquid. We successfully suppress bubble
generation and control the bubble acceleration effect on the jet velocity.
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Fig.1 x-t diagrams. (a) is without cavitation and (b) is
with cavitation.

3. PVA )L % R 1= 5 3R B | 0 F 5%

X ¥ BT — a3 VIRETOBNe ZARRNE,
FAAREDOD L E e L, HlE K EHE2R CRA
L, Yoy bOSHEE VICEEL XD, fTBIC
K DWEY = v MR ZERET 2720121,
AN (FIgoRE) &) (Y= hOSHHHEE)
ORERIT—FICEDZ ENEE LV,

T, RINEEAN LT PVA 7L & IR E
HHEHTIEEBR L. #ET D PVA X LOEEE
25T Ik, KJEEHEEHIET 5.

3.1 PVASL

PVA 7 i, WA TEEF FY 7 AL Poly-Vinyl
Alcohol Z s &H 25 Z & THRL S D REEME{RT
D HFEAL L ATK5X10° kg/m’s,
PVA 7)1 :1.6X10°% kg/m’s TH Y, PVA Xk
B LERBRICIENE ML D EEZLND. £

Imaging Conference JAPAN 2018

72, PVA ZUVIINERIC KT & Bl AGA AU T2 IR BE TR FE
TXA70, ¥ ETF—3 g URIAREREOKTO
REAZEHECXDLEZT-.

3.2 EBRHE

X 2 |2 FEBRIEE O X 2~ 3. PVA Z Lo FetE s
S 1,,=0-50mm & L, 10cSt DY a—F AN (F
BV m— ) KF-96-10cs) Z 2K DE & 2% 60 mm
LB k9 ITEEBRE (N-16, )L A, HME 16,5 mm)
W L7, ZORERE %2 & X 100 mm ONLE D D
SS400 DA D LIZHBE FEEHZ &L THEEZ L
25, LTy =y MemiEEN AT (FASTCAM
SA-X, Photron co., #R&Z#HE 90,000 fps) THxi

L7z, B LGNS, Y=y NOFHEE V, &
WHROBTZBR L. 22T, Y=y NOFHHE

BE VX, RBREDRM EEELIZERE =0 L L,
t=6ms IZBITFDFIRAHEMN LY = v MeliE TOLE
PR LT,

silicone oil
(10 cSt)
PVA gel |9

Rigid floor
(SS400)

T el |}

425 600

4. HERELER

PVA ZNVERALIZSGEDY = v MEHEIZOWT
S U2 AR, X3 0F, ARENCERBRE N A
(PVA ZILARE U a— v F A L) TORIADO K
KRG Q, Medcgs=s (V1) 277, £7, K
SFORNOLIEDO T 1y hTERARIIND 1,70 mm
IR D I FHE L AT » T2 AT D OfE R TH
L., ¥y ET—varai@ngtETsrsévoy o
HER (V) BREL RD2EMRH L. I HITAK
FERERZK 31T, FrET—T 3 URIANFE
ELT-BE L RBEIC, PVA AL RE LI-EA b1
WT D ENyinoilz.

ZOFRNEERT L7202, KT OENE O
ZENCER L7z, 9, BEHED AT CRE L7E
Gt W - PVA VIR Z 2 1 TR D i
KRIEFE Q, Q#HMT 5L, PVA FILRRERITIK
FoSJaFERIME S ND (4). Zhizk v, PvA
FNRERFCTH->TH, WP T 1) IIRT LD
RIENACHEED L Z > T AR B 5.

WIZ, JEEOERFEEICHEE T 5. PVA Zuh
DIEITHE DEFEEE X, EHAZINTWDRIAOES)
XTI enTEs. L, vUa—
VAANFOLEIFEITBR TOBELIRETH D720,

Imaging Conference JAPAN 2018

-PS-15 -



© —BHIEA BAEGEE

INP-15

EHEER Y A F (CRYSTA PI-1P, Photron, 150, 000
fps) Z HWCHEIZE LT-.

IR ERYC T A T OBEHE I DAnfEE 2R L.

FRERE DM & 725 U2 BEA & t=0 ms & U 7= BRI
ZX5IRT. BT —R_— I EEFRLTEY,
NMAZENRKREWVITE, OISR N> TS Z &
g, t=0.07 ms OEBNIRBRE ~OFT RN 5O
WETHY, P - PVA AR EIENEIMERE LT
DO T2V AT ORFEIEE L 1, 000m/s TH Y,
F—B— =T 5D, —J, PVA FLhoE
EﬁLmowsf%otﬁ,%@%ﬁALtWAE
AHFOEFRIL, $9100 m/s Thotz. ZOFHDIK
T, /TIVP’\] RINELEENTNE Z LICER
THOLEZ NS, AE, PVYA FALFDORA FR
TNV EE L LT —EThDLERETH. £
nex, ﬁm%ahﬁmmﬁw¢@%ﬁiﬁ:wo
m/s ThHbdETDH. £77, PVA FILRERFOHETIZ

wTi&@h%ﬂﬁmf%&mot._hi,ﬁﬁ

L CWAALENTIEN T TH D720, SR
W TIEFE L TV D IE NN~ T2 iz &L BE
5.

W« PVA 7V O JE ) ARFRH 12 10 5D 2
WD LD, PVA FAZHRE LT & X D5
EVRREL e n B L LT, ENEROGREEE N
PN, TERIEDS KRS EICRIET DRI = v
NOERRDBTET L, BoEZESMER L2 &0 5 I
N THND.

Vv OERICOH D ARERNIIRABOYEE D =
v NOFHHEE VAZ L > TkE Y, REBR (K5 4)
IZBWTIEH0.9ms THD. Y= v bOARRIZI
BREEE 5 2 51201%, KR EICERER S E L
%, BRI T - Fade 1 1EE L CRIRAEIC
ETAHFEToOEM RO ED) B, Y=y bogRk
NETT52FETORME G AL LY bEVE

Bd5D.
lget 60 — lger
2 [100+ 1000 ] =09 W
X)XV, 1., <42mTHLIULERHDH. LK
ST, K3 D 1, >40 mm (2B TRILO R KAFE
QL vy bOWHEFE (V) &ORICHBREERN
RonWERE, ZOBEHRICLIBDOTHD
LEZLND.

ZOBIEFNFAK 6 D K H I x—t #RIX & VT
H U7z, TR 5E%, PVA FLh ORI ARRE
HOABIEICERE SN D, 7 i ORIAN 4 T S
ni-#, WP CH 1(a) & FERICIEREE MBS 5.
JERE I 23 KRS TR 2 Z & ITPE, FUmd
U220y & 72 %, St O L7k s &ia & B
L7 PVA SNV 258G 3 2 M 1T P o 24 & X
TV, ED72, IR KR S I ONE
THDIIY =y NOERNPET LR ERD. Z1
U%@ﬁﬁyz/h®%ﬁ%fuwﬁ%ﬁx@w
PVA 7V % 1,,>40 mm CkiE L= A1, HE R
@&%%Hf/x/b®%m%fi%%éhék%
ZAHD.

Imaging Conference JAPAN 2018

=77, L SA0mmIZEBWNT Y, [FEROH#h RN
%wu éifb?l Z j: {K*‘% Lf;/EZZIJ‘ W/j %LJEJ—E)FZ.)
BRICIE L2 2 LI & » CTHOERh R385 £ - 7= " RE
WD 5. 2L, A%OBFTHRETHD.

5. #8

FIRICL 22 EZFRH L=F#lA 27y b
FHFEORSEZ Ulo. RFIE, 64 R 857 2K
RV Fry ETF—Ta rRI@NBEL, BELER
TADERE Q 2 &> THIEHE V38T 5 2 &7
WEINTWE, 22T, AFETETICRIEE N
WL PVA ZFVEIRAT D Z & TRIBOHEH %
g+ 22 Lok Lz, &6, &P - Zrdo
MT2B8RT252 LT, [IBDHFTEIC iFﬁﬁ%ﬁ
BEIELIUE (v T—2 3 L EREIBEORNE) T
JTIEAR<, FIRFIGRIES Y2086 & 5 Rt %
TRE L 7=

SE X

1) Onuki. H, and Tagawa. Y., “A highly-viscous liquid jet
Generator”, Japanese Journal of Multiphase Flow, 29, 4,
pp-335-342 (2015) [in Japanese]

2) Antkowiak, A., Bremond, N., Le Dizés, S., and
Villermaux, E., “Short-term dynamics of a density
interface following an impact”, Journal of Fluid
Mechanics, 577, pp.241-250 (2007)

3) Kiyama. A, Tagawa. Y, Ando. K, and Kameda. M, “Effects
of a water hammer and cavitation on jet formation in a test
tube”, Journal of Fluid Mechanics, 787, pp.224-236,
(2016)

4) Shin-Etsu  Silicone, ‘“Performance Test Results”,
https://www.silicone.jp/catalog/pdf/kf96 j.pdf, (2018.4.6)

5) Ando, K., Sanada, T., Inaba, K., Damazo, J. S., Shepherd,
J. E., Colonius, T., & Brennen, C. E., “Shock propagation
through a bubbly liquid in a deformable tube”, Journal of
Fluid Mechanics, 671, pp.339-363 (2011)

5
O lger=0W

4 ¢ @%.‘ﬁoO °e © lea=0
P s
3§% o =10

I’ © lear=20
® Jear=30

Lr ® e =40
4 lgel =50

Vil Uo [-]

0 1(;0 260 3(;0

Q [mm?]
Fig.3 The maximum volume of the bubbles Q vs.
Speed increasing rate V;/ Uo .
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Fig.4 The height of PVA gel lge/ vs.
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Fig.6 x-t diagrams with PVA gel and bubbles.
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Volumetric 3D Display System using Rotating Screen
-Improvement of Visibility of 3D Image-

*REER. maE. B mRE' (.18

*Ken Muto', Makoto Omodani', Chiemi Fujikawa' (1. Tokai University)

EEEBICHEINTUVWEIRTRTEREDOKRF EHMREEARTH Y, AIFEOAEFZE YRAATHSE I ENT
ERV. WLUTCIRTICRRZEET 2HRBEIARTARNIRRTEAMUN S DIBREARIAETH . Fif
RTIEABEIFRRTOERARNE LTEER Y ) — VAR ERFLTWS., R IBMRORPTVWRI Y —>
3,—=ATRI)—VEEIPERICEVABYREZSLOTHREAIHS. ARETIEBREILIKEOEHUISODR
PEISERV)—VEBROBBDVREIEWMITSHIRI)—V2BHEL &R 7 ) -V OfHliZ1T> 7.

Popular three-dimensional displays which use binocular parallax can bring us three-dimensional image
appearance that was observed usually from only a single view point. We have focused on volumetric 3D
displays that can produce more realistic three-dimensional images with universal view point. We have
suggested a novel method of volumetric 3D display, in which multi layers of section images are projected on
a rotating spiral screen. In this study, we evaluated 3D image appearance when using various screens which
has various optical properties.
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Volumetric 3D Display System using Rotating Screen

-Improvement of Visibility of 3D Image -

Ken Muto, Makoto Omodani, Chiemi Fujikawa

Course of Electrical and Electronic Engineering, Graduate School of Engineering, Tokai University

Popular three-dimensional displays which use binocular parallax can bring us three-dimensional image
appearance that was observed usually from only a single view point. We have focused on volumetric 3D
displays that can produce more realistic three-dimensional images with universal view point. We have
suggested a novel method of volumetric 3D display, in which multi layers of section images are projected
on a rotating spiral screen. In this study, we evaluated 3D image appearance when using various screens

which has various optical properties.
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Fig. 2 Spiral screen
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3D image
Fig. 3 Principle of volumetric 3D image formation

Projector

Fig. 4 Description of horizontal viewing angle
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Fig. 6 Appearance of screens

Table 1 Experimental conditions

Room illuminance 0 [Ix]
llluminance on screen by the projected light | 1130~1250 [Ix]
Rotations speed 2000 [rpm]
Number of sliced images 64

Viewing angles 0~180 [deg ]

Subjects 10 [persons]
Table 2 Screens for evaluation
Screen Tt: Total light Td: Diffuse Td/Tt: Diffusion
transmittance (%) |transmittance (%) | ratio(%)
A 32.1 31.8 99.8
B 42.6 42.5 99.7
C 54.1 53.9 99.6
D 76.8 10.5 13.7
E 82.9 30.1 36.4
F 84.0 81.6 97.1
G 84.5 5.1 6.1
H 87.1 5.4 6.2
I 87.6 1.7 2.0
é 100
F
o)
L [
o 80
o]
‘e 60 r C
°
2 B
S 40 ¢ A
I} ® F
g 20 o
5 o H
0 1 1 1 % I
0 20 40 60 80 100

Total light transmittance (%)
Fig. 7 Total light transmittance and diffuse

transmittance of each screen
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Fig. 8 3D Image appearance (Horizontal/Vertical viewing
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Table 4 IZH A7 U —r OFIi#ERDOFE & DA
T BRI (M) & AEIE (B) DA FEM (A+B) THE
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A
B
64
D
E

ngle: 45 deg. /40 deg., Room llluminance: 0 Ix)
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Table 3 Subjective evaluation
and cloudiness

of 3D image visibility

Score | image visibility Cloudiness
5 Clearly visible No annoyance
4 Visible Almost no annoyance
3 Middle Middle
2 Rather invisible Rather annoying
1 Invisible Annoying
5
o4
3
g’
82
Q
>
Dy

0 45 90 135
Viewing angle [deg.]

Fig. 9 Horizontal viewing angle
dependance of 3D image visibility

Subjective score

0 45 90 135 180
Viewing angle [deg.
Fig. 10 Horizontal viewing angle
1 dependance of cloudiness
2
50.8 -
L 06 °
>U.6 F [ )
"'5 ° [ ] ‘.
= 0.4 |
© [
=02 t
£
E 0 1 1 1 1
0 20 40 60 80 100
Total light transmittance (%)
Fig. 11 Total light transmittance
1 dependance of image visibility ratio
2
30.8 -
& 0.6
>0.6 r
()
%0.4 3
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B OHFPHN T oM R E AT,

L 2HERRETtLE L R DIFEBDO LT S
IR TFL, $72A27 U — B0 AEITH
NIt T ot

2. EHERYEEE (Td/T) O EIRIC X v B o BT
SIFEL Lo, @< R D1F & A%
DOFHIIIRL 72 o 72,

3. HBAIZ V= EHAOWTEE, GOWEBRMEIZ oW

TARNRBIR R, JLEL X% %, m<< 2513
RN RKEL ooz,
Trpb b, KEBRTHWIZ&MEOFIE CIXeeisg
MR 80V FRIE, FLHEL 5~20%FRE & T TR
PE, BB L R 4 DLEOKERSE LD Z &
Noho Tz,

R LUARENFIT S 0y ey X —EEE, 822
DENRBE, 7uyxcr ¥—L 27 ) — 0,
ME S OBEMAESEZEE LTEHEOBETH
0, M THEIOEFEABR N TND. 5, LV
SR SBANT O CREEE, R, BRpE, Bl A %O
FROHEL ILICHE L AR LEEN D D.
Eiif:d
MR EHED HIZK TV EHEEAR 7 Y — 2 ORUEIZ D
BHTEo7 (k) =47 FOEf 47K, SFAR
HERICRS G L7

S Xk

S. Suzuki, C. Fujikawa, M. Omodani, “Volumetric 3D
Display System using Rotating Screen -Relation between
Screen Translucency and 3D Image Visibility-", Proceeding
of The 63th JSAP Spring Meeting, 21a-P1-1 (2016) [in
Japanese].

S. Suzuki, C. Fujikawa, M. Omodani, “Volumetric 3D
Display System using a Rotating Spiral Screen”,
Proceeding of The 62th JSAP Spring Meeting, 12p-P1-5
(2015) [in Japanese].

S. Suzuki, C. Fujikawa, M. Omodani, “Volumetric 3D
Display System -Evaluation of Flicker when using a
Rotating Spiral Screen”, Proceedings of 13 ICAI, PB2-02
(2015).

1)

2)

3)
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Table 4 Summary of evaluation for screens
Screen Image visibility Cloudiness Total score Min/Max of
score (A) score(B) (A+B) visibility
A 4.1 2.5 6.6 0.61
B 3.9 2.8 6.7 0.47
C 4.1 2.0 6.1 0.58
D 4.0 3.6 7.6 0.49
E 3.7 3.3 7.0 0.5
F 3.9 2.8 6.7 0.54
G 3.9 4.1 8.0 0.49
H 3.7 3.8 7.5 0.44
| 3.2 4.3 7.5 0.31
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[INP-17p] Loss of Folding Endurance of Book Paper by Aged

Deterioration of Books and its Causes
*Yukiko Mochizuki', Toshiharu Enomae’ (1. Tsukuba University)
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[INP-18i] #fE#R £ IC/FSRR L 72 352 ELOD B XY 73 Bl 4518 O 71
Evaluation of Electrical Circuit Structure of Powder
Electroluminescent Device on Paper Substrate

T B, g R (1. mRIEAY)

*Naoki Takeda', Toshifumi Satoh' (1. Tokyo Polytechnic University)

INETOMETIE. HMERLICHERLADBEELICN LS RIREEMEEIC, EROEMNDIBE T2HRTDLEM R
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AR TIE, HERLICER L A DBBEELOER B O IEEIE = ERIREENINE A 5 B RIREEN D )
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Evaluation of Electrical Circuit Structure of Powder Electroluminescent Device

on Paper Substrate
Naoki Takeda®, Toshifumi Satoh”
“Department of Media Engineering, Graduate School of Engineering, Tokyo Polytechnic University.

Powder EL(Electroluminescence) device is a flat light emitting device producible only in a printing
process, without using semiconductor processes, such as a vacuum and plasma. In the research we have
done so far, confirmed inflection point when high frequency is applied. In this research, evaluated of electric
circuit structure of powder electroluminescent on paper substrate by lissajous figure, and researched
relationship between electric circuit structure and inflection point. As result, the lissajous figure at the time
of application of 500 Hz to 15 kHz was divided into three groups. Point to divide into three groups are

approximately matched the inflection point.

1. [FCHIC
4808 EL(Electroluminescence) I,
A HER T v A BT,

HZER T
IR~ 2 &

A1 CHERATHE R B RO FE IR T T 5.

HRX A Vv X2 —= T THY . LERME
BRGNS 72 FEAR T v R L iR L
T, . ML BEOASTOa X FERETE 5
Vo FE 2, 3T U RS AR S B EL TITE
BOERELEBITHERE DI LT LMo
TR, BEV T 7 X2 ANEGRT 5 EROEEIMNN
WEE D EH LB ZRoTnbh EEZI LN
52,

Fa NZNETIAT> TELEETIE VY Z/E
IR LTB11, fERMEDOFE 7 & ik L CER
D 13 %, RIS L5 EOENE LT
bo Fio, EEEEENRCE ISR D EIRIL 2
rETOE R R THMNT 5 2 LR LT >T
W5, Fig. 1 IZJ&EWH 15kHz HUMEE, Fig. 2 |2 1kHz
FIMEED 1-V (Bt -7EE) FetE 2 7~

ARAFFETIE, FF12xF L CJE IS 500Hz~15kHz FfI
TN D EFECFE B E DAL, AJIELE & HITER
DV WY a— 5 FE T OEXA B EAEE O
MZEFTV, s OB ERT Lz, £72. &
BHAMMELE LT L, & ToOREEMA B & FI
T ATNRE == T3 5720, RO LI EL
TRl o % B E W&Lf@mbfwé
ITO(Indium Tin Oxide) IZZ % C. A% HEmIM L
T3 % PEDOT:PSS 23l EM & LA LY,

* T 243-0297 AR RIEATHIAR L 1583
* 1583 liyama, Atsugi, Kanagawa 243-0297, Japan
e-mail:  m1866001@st.t-kougei.ac.jp
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Fig.1 I-V characteristics at 15 kHz for powder EL
device on paper substrate
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2. ZFDEE 4. BERUEE
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oL, ZRBEIEAM LTS Tld 500Hz, 2kHz~ Vol.43, No.6, pp.436-440(2006) [in Japanese].
5kHz EIINERC RO & 75 LT, 3) Hiromi Tsubota, Toshifumi Satoh, “Powder
K ~ . Electroluminescent Device Made on Receptive Layer on
JE 45 7‘\kHZ FIIIREZ X, () (i) D& t) 5 %E;E Paper Substrate”, Proceedings of the 117th Annual
NDEBDDIRNZ Enn . a T YRR < Conference of the Imaging Society of Japan (Imaging
BN TNWAZERNEZ NS, EREEDETTIX Conference JAPAN 2016), pp.65-67(2016) [in Japanese].

5kHz. 6kHz. S8kHz FIMBRICFEEEDO AR L, Z&E
Z IR U T- % Tl 6kHz, 8kHz~10kHz FIINAR (]
oW E R LTz,
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FIUMEE & X G IS EA DR 72> TNVD T & Dk
WTED, ANV REE>, BEEo L5
WV 2558 0E ) 7 7 & o ADFBENIRE I
o TWNWDHTEDEEBEZ NS, TERMEDETT
1% 9kHz~14kHz FOIMBEIZ[RERDOIEZ R L, ZAE
JERE L7T= 357 TlE 11kHz~14kHz EIINERC R DOTE
R,

5. F&&

ZRIEZ TR L= # 712k LT, 500Hz~5kHz FJ
JEFIZIX Fig. 7 @ @I Lz X 912k Eicimh-
THMZHINTWD Z &b B A3E T
HIZENEZBND, 6kHz~10kHz FIINERZ 1T Fig. 7
DOOIUIR LI LI ICEABND RN s, arT
VYRR NS NTWD Z ENE BN D, 11kHz
~15kHz FIINERICIZ Fig. T IR LI X oIk
W THEMEZRIN TS Z 8 b, oA LSy
DR e TNDHZ ENEZXLND, EillRLTE
500Hz~15kHz FIANRED U 2 = — X % 3 D240 5A
T 5 AN O & B HUS A RER LU EREoEN B
BIEF—H L, ZOZEnb, BFIIEa T
P sy. PR, A VRS BEFEEL, TR
DJRAP DA L D BERDOEALOE N S0
FRHICHBLTWDL EEZLND,

T, ERBEOETOBAICIIZREEEA L
TRFLER LT, VY a—NEE 3 DICoET
5 EEBOEIENTIH -T2 b OO, RO %
~ LT,

IOz ENS, arT YRSy, BhURSy. A
VRS DB Z, FFOBROBENLT I HE
S DRI E L THWADTIERONEEZLN
Do

SE X

1) Naoki Takeda, Hiromi Tsubota, Toshifumi Satoh,
“Formation of Receptive Layer Affects Luminescence
Properties of Powder Electroluminescent Device”,
Proceedings of the 119th Annual Conference of the
Imaging Society of Japan (Imaging Conference JAPAN
2017), pp29-31(2017) [in japan].

2) Toshifumi Satoh, Takeshi Nakatsuta, Keisuke Tsuruya,
Tohru Tamura, Hiroyuki Tango, “Electrical Properties of
Distributed-Type Inorganic EL Panel for Two-Side
Emission”, Journal of Printing Science and Technology,
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1:00 PM - 4:00 PM (Thu. Jun 21, 2018 1:00 PM - 4:00 PM Reception Hall)

[INP-19f] Inside Imaging of Kasuga Tumulus by Muon-radiography
*Katsumi ISHIGURO', Kiyohide SAITO', Masahiko HIRATA?, Mitsuhiro NAKAMURA?, Kunihiro MORISHIMA?,
Akira NISHIO® (1. Archaelogical institute of Kashihara, Nara prefecture, 2. lkaruga-cho Board of Education,
3. Nagoya University)

1:00 PM - 4:00 PM (Thu. Jun 21, 2018 1:00 PM - 4:00 PM Reception Hall)
[INP-20p] Proposal of Integrated Analysis System for Retinal Fundus
Images and Classification of Retinal Areas Using Spatial

Frequency
*Toshio Modegi' (1. Dai Nippon Printing Co., Ltd.)

©The Imaging Society of Japan



Imaging Conference JAPAN 2018

—Meyrav(a— BRI M1VIZ VT4 TRY VIV

[PSIAV95 0547ty ay RAY—HRK
Interactive Session. Poster Presentation

201856A21H(K) 13:00 ~ 16:00 LT 3 vik—IL (I % =488 =)

[(INP-21i] AR 7O RICEDEFrRILEHE NS VIR DEREEL
MoO, 2% F A B = A L 7o iR IR iR R
Enhanced Mobility in Solution-Processed Short-Channel
Organic Transistors: Reduction of Contact Resistances using
Spin-Coated MoO; Injection Layers

EEE Bt ARV, MR EESRTA BN . REEBE' (1. KRR, 2. KRFIASFIL S b

A= 27 /34 R, 3. BARILZE#FE))

*Tomoya Aiba1, Takashi Nagase1'2, Takashi Kobayashi1'2, Yuichi Sadamitsu3, Hiroyoshi Naito"? (1. Osaka

Pref. Univ. , 2. RIMED, 3. Nippon Kayaku Co., Ltd.)

BRERMRNS VYIRS (OFET) DT 4 R 7L A, HEEREADIEAICE., FyRIKRL5m OEF v RILER
FTORMBEBEDOR LIEERIBIZL 0D, ARRTIE. EAR—TBE LTHLSNSEM00,FANE%E B
B LUV/O 0B %Ed Z & T, BF v =JV b v 74 — hdioctylbenzothienobenzothiophene (C,-BTBT) OFETIC
BWT, BHBHEIRRST1.4cm?/Vs, REBEBE TIZ2.7 cm?/VsDEWEDBBENBONE Z EAD
Mofe, Fifo EMIEHIZ0.4kQem (V,=-30V) &Y, RFFERBINMBULBZBL TELREEBENTRETH
&AM 0T,
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Y A LIRS SR A

Enhanced Mobility in Solution-Processed Short-Channel Organic Transistors:
Reduction of Contact Resistances using Spin-Coated MoOs Injection Layers
Tomoya Aiba’, Takashi Nagase™ ", Takashi Kobayashi™ ™, Yuichi Sadamitsu™~ and Hiroyoshi Naito™

"Department of Physics and Electronics, Osaka Prefecture University
“The Research Institute for Molecular Electronic Devices (RIMED), Osaka Prefecture University
""R&D Planning Division, Nippon Kayaku Co., Ltd.

We have investigated the electrical characteristics of dioctylbenzothienobenzothiophene
(Cg-BTBT)-based top-gate organic field-effect transistors (OFETs) having solution-processed MoO;
injection layers. By treating with UV/O; to solution-processed MoOj; injection layers, channel-width
normalized contact resistance is remarkably reduced to 0.4 kQcm at V= —30 V, and the hole injection
characteristics are better than that of Au electrode modification with pentafluorobenzenethiol. Top-gate
Cs-BTBT FET devices with channel length of 5 um exhibit high effective mobilities up to 1.4 and
2.7 em*/Vs in saturation and linear regimes, respectively. The obtained results indicate that hole doping to
Cs-BTBT layers by UV/Os-treated MoOjs contributes strongly to the reduction in the access resistance of

© —fikHEAN BAEHRFESR

top-gate Cg-BTBT FETs.

1. [FL&HIC

BN T 2T A IR B AR S R A
WERE N T A X (FET) Th Y | BACH
MDA 7 1t 2 % AWK 2 A MERISATRE T
HbH, MATHRETTZ LIV TILTHD EVIHE
EHTDHED, JLXRTVTIT 4 AT LA RfKa A
N ESRIE R & 7 KIS e & ~O s S i
ENTW5, T4, A FET OERDEBENE TR
Bz L, RS AAEE O ARSI A VW p
RIAHE FET Tl 10 cm?Vs 28z % &\ W EE 3
RSN TS Y,

LN LR S A1 FET OE RN RS B | I hkfih
EHIC L REHIREN D ZenmbhTEy 9,
BT ¥ RIVFE T TOENIRBENE O _E TR &
LT OFET OEMAMIZE L COEKRRMEL - T
W5 O IR, B AR AR R O A
PRbE | K D PR Sy & BRSO T v KL E TO N E
v 7 FEIIC K DBy (77 7 B AHD) 1K

% T599-8531 KFRIFHR T H X FEEIHT 1-1
*k 1-1 Gakuen-cho, Naka-ku, Sakai, Osaka, 599-8531, Japan
e-mail:tomoya.aiba.oe@pe.osakafu-u.ac.jp (Tomoya Aiba)

BlEisd, by 7 —h /R hbharyr Midxr
BT 54 FET X, Y —A- R LA EBMROMHIN
TRFRETH 0 | BRI L O 1 P
DEBZZIFIT W &S, ARiHELREIE OIS H
WZIANT T RGeS DS S AU ITAT O TV B 3 B
F ¥ FIVHF T OEBEE(LITIZT 7 & AEFTOEI
BRD LN TN,

p BIEHE FET O 7 7 & APIOEEICI1Z, EFL K
— 7 L LT < MoO;=° WO, 72 £ DR -k
AR STV AR ™ IELL F— 7 Ridme bl
ROREHUGHEN & p BUE B8R DRk S A 0
FHLE (HOMO) DONLEIZ/EA S 4L, %V HOMO #E
faBT 5 p BUAHERTITANTELL F—7R
TN ERFESN TS 9,

AW 28 T Id . 2,7-dioctyl[1]benzothieno[3,2-b][1]
benzothiophene (Cg-BTBT) # /=4l k » 74
— NAEHE FET (2B T, B L7 MoO; 1E4L
FEAJE O 23 5 UVIO; AU D ) e & R~ 7= 12,
kv 74—k Cg-BTBT FET DOfEEfRHLHIIL. UV/O;
WUER i L 7= MoOs B3 A1 JE 12 K % 8K Jg ~ D IEfL
=¥ 7RI L > TR L, BT v #LFEFT
1 em’Vs 2D EWENBEENTOND Z &
MDA =D THET 5,
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2. EER

LIWERI L= by TP — /R hbhav 27 b
Ce-BTBT FET OF fHfiEa "7, Y —A-RL A
EONRE—= T3 7+ NIV TT7T7 40Tk
zL7 K OATW BEvgE L= R— 7 SilSi0, 7 = /g

ICrEEERE 2mm/E) L35 AuxtiEERm (30
nm f) EEZEEEIZL VIR LT,

MoO; ) K & A K IZ IR L 0.1 wit% TUfiF &
80 CT—Wuigfh S 7% MER L 7= B LT K
[FCAV ya— eI RIEE L, 10 ME2E T
T 100 COBLBLHE AT Z & ¢, EfLIEAEE
e L7, UVIOs ALBRZ Jiti L 7=, FEf bz 7 mnm
NRUB TR 1 W% CIAfiE SH 72 Cg-BTBT # A E°
va— T L2 ETHRERBEER LT, WA
Btk 7y RRMEHEMES S T CYTOP
(CTL-809M., JHFSTF) # A > a— T 52 & TH
— MEE A TR L7=, CYTOP & EiZ Al #— L&
Wi BZERFIC L VIER L, MoO; iEANBZ AT 5
Ny 77 —K/ R bz X7 ~ FET %1% EH
L72. F ¥ RIVIEW X 1.5 mm, F ¥ % /L& L1 5~100
pum & L, CYTOP 77— MEREIEDIEE d (X 300 nm
RETH D, AHETER K OHRR A D BRI & Rpi R
ENTERFHRT TIT1o72,

if\_\ UV/O; ALEE D B % it L 7= CrlAu Y — A- RN L

K& Y Au # M & pentafluorobenzenethiol
(PFBT) B CHRE B 705 D TR2RERT 5 = 2:
TEAEANBEZEKR LT CrlAU VY —A-FL A V&
Wiz f42% by 77—k Ce-BTBTFET Z{ERIL . &%
i AR HL D e 21T o T2,

»CYTOP »Cg-BTBT

1% P T CHN'_Z_'CH
N N
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[/ Al |

Sio,
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Fig. 1 Device structure of top-gate Cg-BTBT FET
and chemical structure of CYTOP and Cg-BTBT.

3. #R

X 2 |2 UV/Og JLERRE oD 572 % MoOg B Afi 1\ &
ZETDHF ¥ RNE 5 um DFEADIRERM 2R
T, Rl A VI IplE MoO; HEAE ~D UV/O; WLFR
IRefA] & JEIC R & <HIIN L B ENEE 1T 1 REfEILL Lo
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Fig. 2 Transfer characteristics of top-gate Cg-BTBT
FET with L = 5 um using UV/O; -treated MoO;
hole injection layers at different UV/O; treatment
times.
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Fig. 3 Transfer and Output characteristics of
top-gate Cg-BTBT FET with L = 5 pm using
UV/O; -treated MoO3 hole injection layer.
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Fig. 4 Transfer characteristics of top-gate

© —MBHEEA BAERES

Cg-BTBT FET with L = 5 pm using UV/O; -treated
MoO; injection layer measured at 13, 36 and 45
days just after the fabrication of the OFETSs.
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cm?Vs, i 2.7 cm?/Vs & EVMEE R LTz, BRI,

A1 FET I — AW BT 5 PRBT IEALIEA
J@x2 AT 28T v xrNVFEF LT, 2 5L E0R
10! —————
— C o °] E 8 © .
(2
> o ¢
(\IE "o
8100__2. i
P 1
2 T o linear (max) y
2 * linear (ave)
© saturation (max)
® saturation (ave)
-1 P N I
100 50 100

Channel length (um)

Fig. 5 Channel-length dependence of field-effect
mobilities of top-gate Cg-BTBT FETs using UV/O3
-treated MoO; injection layer in saturation (Vp=-
30 V) and linear (Vp = -3 V) regions.
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Table. 1 Saturation (Vp= -30 V) and linear (Vp= -
V) mobilities of top-gate Cg-BTBT FETs using
different hole injection layers.

Mobility (cm2/Vs)

Hole injection layer

Sat. Sat. Lin. Lin.
Ave. Max. Ave. Max.
UV/Os-treated MoOs 1.1 1.4 25 2.7
PFBT 043 047 11 1.2
None 032 041 0.74 0.90
BEE[A) LSRR L 72D T E o T,

UV/O; ALER % it L 72 MoO3 IEANJE & H 4 5 FEFD
BN HT & Transmission line method (TLM) % FWC
R L7 (K 6), MoO; iEAJE & V=35 1 D4k
PO — FEE Vg =-30V T04kQem 55N
o ZOfEIX, PFBT ZHW-FH+ (2.1 kQem) X°
UV/O; \LEE A i L 7= Au BB O A= /T 5% 1 (3.7
kQcm) & TR . UVIO ZLFE L 72 MoO 1A &
AT DT v FVHFE T TOEOBE)E T
OWPCHELTZEDTH D Z B0 o7,

— R L AR O AREREIZ BT 5
ﬁ%ﬁétw Faerru—7 S (KFM)

AT T2 61 (UPS) & W T & B
%%ﬁ%%ﬁbtoﬁﬁKmﬂwﬁfﬁ\m:~b
B F L= OAEERBIISCHE P L 5.05 eV &
THZETHEREEZRE L, MGt
R L A F T OEARBLOBEGREZ R T, UV/0; 4L
PR L 72 MoOg 1A B DALFHEET PFBT 244
% Au FBARIZEE R T/ & < Cg-BTBT ™ HOMO (7
(5.8 eV) ~DOIEFFANITKT D = R /LF —[EREIL R

4 T T T T T
~ 3+ ®
£
(&)
£ |
E °
1+ o -
o ®
| | |
00 -20 -10
Ve (V)

Fig. 6 Gate-voltage (Vs) dependence of
channel-width normalized contact resistances of
top-gate Cg-BTBT FET using UV/Os-treated
MoO; injection layer.
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Fig. 7 Channel-width normalized contact resistance
versus work function of the source electrode using
different hole injection layers.
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[INP-22f] Improvement of Brightness for Color Images Using Reversible

Data Hiding
*Kotoko HIRAOKA', Shoko IMAIZUMI' (1. Chiba University)

1:00 PM - 4:00 PM (Thu. Jun 21, 2018 1:00 PM - 4:00 PM Reception Hall)
[INP-23p] A Simple Color-vision Test Pattern for Determining the Type

and Degree of Color Deficiency
*Masaki Nose', Aya Oohira?, Yoshihiko Azuma?®, Keiji Uchikawa® (1. Ricoh Company Ltd., 2. Otake Ganka, 3.
Tokyo Polytechnic University, 4. Kanagawa Institute of Technology)
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[INP-24i] R4 Y E—4 Y ZEICE D pniE S BB EREBIROERH
X ARAT
Charge Transport Properties of PN Junction Type Organic
Semiconductor Film Analyzed by AC Impedance Spectroscopy
‘BE BN BN —F L MM EA (1. FERP)

*Eisuke Minamida1, Kazuki Nakamura1, Norihisa Kobayashi1 (1. Chiba University)

BHEEBKIE, EFFERAEKPCEREL BETFTREBADTNNA ATHVWLNTWS, INH6DT /N1 REHE
BErEREZBEL-BEZEBLTHY. TNoAHEREICS T2 EMEEEEDHERIIRFHFERLOL®
ICEETHD, XARTIE, 1 VE—F U ZADREICL 2B8IERBERBIRICE T2 ERHEEEDHEA% Big
L7

Organic semiconductors are widely applied in various devices such as electro photo graphic systems, organic
light emitting diode, and organic thin-film transistors. These devices have multilayered structure of the
organic semiconductor films. Therefore, understanding of the charge transporting mechanism at the
interface of organic layers is still important subject for improvement of the device performance. In this
research, we aimed analysis of the charge transporting mechanism at the multilayered organic
semiconductor film, by using impedance spectroscopy.
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Charge transport properties of pn junction type organic semiconductor film
analyzed by AC impedance spectroscopy

Minamida Eisuke®, Nakamura Kazuki *, and Kobayashi Norihisa *
“Graduate school of Engineering, Chiba University

Organic semiconductors are widely applied in various devices such as electrophotographic systems, organic light
emitting diode, and organic thin-film transistors. These devices have multilayered structure of the organic
semiconductor films. Therefore, understanding of the charge transporting mechanism at the interface of organic layers
is still important subject for improvement of the device performance. In this research, we aimed analysis of the charge
transporting mechanism at the multilayered organic semiconductor film, by using impedance spectroscopy.
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T263-8522 TIEIATIEMAGEKIRAERT 1 —3 3
1-33, Yayoicho, Inage-ku, chiba-shi, chiba, 263-8522 Japan
e-mail: koban@faculty.chiba-u.jp
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2. £ B
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—MEICIVRKE L, BAEEGRE, 20
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BEBERL 46)% 12-Y7unx ¥ iRk aE M
WmAE v a— MECX D REL, BRI,
ZTDO% Al ERFEEMmE L CHEZERE L, ITO/
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F T O m-TPD I EICT V% 7 U =7 AgkK
(Algs). Al ZIEICE 2275 L7 ITO/ PEDOT:PSS
Im-TPD /Algs/Al HFHAFR L 7=, Fig. 112, 7ERL
TEMBEAFDTRINT—=FAT T T LER_T, A8
— &2 ZMEMAC = 0.1 V)ix ITO/ PEDOT:PSS
/m-TPD /Al #+3 X8 ITO/ PEDOT:PSS /m-TPD
IAlgs/Al 32712 URR « BZ8 7 o — S B
JE(~40V)EII FIZB W TT > 7=, FIINEEX, Al
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Fig. 1 Schematic energy diagrams (a) the
ITO/PEDOT:PSS/m-TPD/AI cell and (b) the ITO/
PEDOT:PSS /m-TPD /Alqs/Al cell
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Fig. 2 Frequency dependence of the capacitance in
the ITO/PEDOT:PSS/m-TPD/AI cell for various

voltage.
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Fig. 3 Impedance spectra of the ITO/ PEDOT:PSS

/m-TPD /Alq3/Al cell for DC voltage = 0 ~ 30 V.Inset:
scale expansion.
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Fig. 4 Frequency dependence of the capacitance in
the ITO/ PEDOT:PSS /m-TPD /Algs/Al cell for DC
voltage = 10 and 30 V.
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1) Masahiro Funahashi, “Measurement of Mobility in
Liquid-Crystalline  Systems  Using  Time-of-Flight
Methods”, The Japanese Liquid Crystal Society, Vol.17,
No.1, pp. 55-66 (2013) [in Japanese].

2) Masashi Takata, Kenichiro Takagi, Takashi Nagase,
Takashi Kobayashi, and Hiroshi Naito, “Effects of
Bimolecular Recombination on Impedance Spectra in
Organic Semiconductors: Analytical Approach”, Journal
of Nanoscience and Nanotechnology, Vol.16, pp.
3322-3326 (2016).
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[INP-25f] An Information Embedding Scheme with Resilience against

Clipping Attacks
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[INP-26i] AccurioPress C6100> ') —XIZH T3 RU-518DFT H— S 4EEME
£
The RU-518 New Relay Unit: Improvement on Decurling Ability
and Adjustability.

“BEMB (1. aA=A3I /IR EH)

*Akira Tsunoda' (1. KONICA MINOLTA,INC.)

A=ZHAI/IILYIE, 201 7EEFEIMFHRICEZEANRITSRICO T =7 9 IILEIRIY X5 LAccurioPress C6100/RU-
518% H55hitA L7z, FNRI#E Td B AccurioPress C6100& Z##peaE L=zl =y N DRU-518THER X
NERDZATLICEY, AT T7RIBIEK, AFIVLZAICEZ YTV 4 LMER, REVMOSARAE EAEFL
7o AFEKRTIE, RUBISICEBEHLEZTH—SYRATFAICEWT, o v94 AMEREBREMORAMAALEAEEIRT
B5IC, W—IVBERNDILK, H—IRAEZEOREEE LOBERMICOVWTEBNT S,
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The RU-518 New Relay Unit : Improvement on Decurling Ability and Adjustability.
Akira Tsunoda

Products Development Center 1, R&D Headquarters Business Technologies, KONICA MINOLTA, Inc.

Konica Minolta launched the digital printing system AccurioPress C6100 / RU-518 to the commercial

printing market in the third quarter of 2017.

With AccurioPress C6100 and RU - 518 which is a multifunctional new relay unit, we accomplished
media compatibility expansion, skill lessening, downtime reduction and improvement on the quality of

printed products.

In order to reduce downtime and improve the quality of printed products with the RU - 518 decurler
system, we will report about mounting technology for improving curl adjustment operability and curling

correction ability.

1. [FL&HIZ

a=Hh I VAV, 2017 EFEEE 3 TUEHAIZ PR
M Sic 2T FVEHR Y AT A
AccurioPress C6100/RU-518 ZFE5ehH4a L7=. FHIRI
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XV, AT 4 THIGIER, AFXFNV VLV AGIZELDH Y
VA A MR, RO LR A ST,
ARTIX, XU XA DMERE R O S E
ZFEB G55, RU-518 OF H—F 3 A5 W TH#H
L7e B — VB IEREPER, B — VB O BeEM: M E
DN DN THET 5.

Fig.1 Photograph of the AccurioPress 6100/RU518

* T 192-8505 HRUHR/\ i) 1ET 2970
%2970 Ishikawa-machi ,Hachioji-shi, Tokyo, 192-8505, Japan
e-mail: akira.tsunoda@konicaminolta.com
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Fig.2 Diagram of curl and decurler
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(Each tray)
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JOB end

Fig.3 Curl adjustment flow

RU518 T, 2 —V—D X v v & A MK & K
T 58T, Fig.d OLHIRVTNAEA LT H—T1

WERBA L. $77, # 7 Ly F CORBRIECLY,
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TR — VB ZHER LR DIREFRE Y 7L 2 A
DIZFHEENFIRE L LTz,

AIRE A — VDR & 72 DRk 2 7o SR I2 B bE T,
== N RBR A TR IE L T2 1 — LB 23,
HICHEET 2 FENTE, AF VL AL EFEHL, V
THNEA LT H—FHEWICLY, Xy 240680
AR L7z,
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Fig.4 Realtime decurler adjustment flow
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1. DI — VB IE A[RER D /N &,

2. JERCORBESMREEIHL L, JHO DI — VB
T D HENEE L.

N @ Thin paper
’» ‘ Curl adjustment 1step ‘
., @ Thick paper

o
0.....',".__ o
. - Target range

’ "o

Curl adjustment step

Adjusted curl (mm)

Fig.5 Current issues in curl adjustment
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1. EHROT— L FEREEZ 20mm LA L35,

[ —aigrrgei] = [FEaiv— 1 &] - [FH
e — L B] (Fig. 6)

B — v, BIE L2 — v s & o U2 fE &
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Fig.6 Explanation of curl adjustable amount
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MICHE X DM N ERZEIZ L I — VB EELT .
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angle: &
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Change the pushing
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Fig.7 Decurler unit model
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Fig.8 Experimental result of push-in shaft diameter
small diameter and pushing angle
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o=M/Z (3)
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i e — A > bMIZ, #TREIVE (1) T R

E, Wil —kE—A> M CTUTOXTERENS.
M = EI (5)
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K@) ~(6) &1,
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L oT, iFIEH0l%, E: ¥ 7K (e

¥Oh  EORFRATREIND.
a = Eh (8)

K1) (@) ®) XY, I —/LFE I RE
TREIND.

& ylZ T o
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y/Eh = (Lt x ¢/360)/V +b (10)
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Fig.9 Paper type experiment data of pushing angle
and curl adjustable amount
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Fig.10 Analyze curl adjustable amount using

Young's modulus and paper thickness of each paper
type
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4. 2. 3 #hBHESR

MR B — LB PTRE B 1 20mm L B A& Rk L, Al
TR X 0 AKEHCPERED M B L, B — VB IERE ) DL
KuEER LT7Z., (Fig. 11)
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Fig.11 Compare curl adjustable amount of thin
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Fig.12 Curl adjustment result of thick paper and
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Measurement of Dynamic Interfacial Tension with High Time
Resolution by Shape Analysis of Collided Microdroplets
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*Natsuki Yamaoka1, Ryohsuke Yokota1, Taichi Hirano1, Shujiro Mitani1, Keiji Sakai' (1.The University of
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Measurement of Dynamic Interfacial Tension with High Time Resolution by Shape Analysis of
Collided Microdroplets
Natsuki Yamaoka®, Ryohsuke Yokota®, Taichi Hirano", Shujiro Mitani®, and Keiji Sakai”

“Institute of Industrial Science, The University of Tokyo.

We developed a method for measurement of dynamic interfacial tension in the high-speed time range.
When two immiscible microdroplets collide in midair, two droplets satisfying incomplete wetting condition
will make a Daruma-shape. The shape is determined by only the ratio of surface and interfacial tension and
the volume of each droplet before collision. We use a stroboscopic method for analyzing the Daruma-shape
droplets with high time resolution so that the high-speed change of the interfacial tension by progress of
surfactants adsorption can be observed. In this work, the measurement of dynamic interfacial tension of
water or surfactant (SDS, SDBS) aqueous solutions with various concentration and hexadecane were

© —fikHEAN BAEHRFESR

successfully carried out.

1. RIEE

A7y ML, 10 pm F—&F — O/ NRTE %
EWEBLMEIC CTHERETE S O REEEL TR & T
LEMTHD. oAV ey MEFRIZEEIC T
VHA—IZHWLNTWA R, FRUAMCY, #HEO
W/ N 2 28 CREFZE S D Z L TRIUY A X - B
BE & Fr oM BEMERU N 2 KEICHLE TX 5729,
N T3 A e & OBER B 2 13 U ok x 72538
~OISHBEIFFS TV S,

FEREMERR NI 0 B 2 RS 38 I3 D12, R
KO T A —X OEMREEZ D Z L PNEET
b5, Ar—NDBIEFEITNSWGEITE, iR T
A—F O CTHRHTRERS) « SR 123 R
725, & DI EIEERIKE IR IR O S HY - 18
ZEZ BT 1 ms BLF ORI AR C 20k « S oLk
RENZEALT BT, D X 9 eI d R 2 e
Wz T 2 EREES) - RmiE A RE LT
X722 5720,

eI e R RE IR 23S U B B R R 012 B LTk
I, b eEIFLRIICEsTA IV y
b % O 72 TR IR IR B L (DOF 1K) & 5 JIETED
B S, MENTREICR 72, —F, BIRREE
HERET D HIEFHREITEAEFEET, WES
NTH 1 s KOBORFMEEZGRIZLTnDHZ &
N3, 4]. ZD7=, 1 ms X0 EH»OREA 72
TRIRIZHE AT 2 2 & OTE D87 2B S 58 713
EEZRET L ZENAETH- 2.

* T153-8505 UL F BB 4-6-1
*k4-6-1 Komaba, Meguro-ku, Tokyo, 153-8505, Japan
e-mail: yama6326@iis.u-tokyo.ac.jp

Z ZCAME T, WA b I RESmnEt%
729 25047 Vxy MEMAEZEFH CEZEIE
5L THN~BOBFIERRFEEZER L, OV
TR ORI Z b 2 BT 2 L WD FIEICKY, &
100 ps ~ %% ms FREE OIRFREIEIRIC 35T D B R IR
77« REESDOREZFAIRRIC Lz, Z ORIEEIL,
(L & [5] 23BH%E L 7= m ik /) - ShimsR ek
ERESEBLELOTHS.

KL TIE, ZOFeBEEORERE L, %
B Z OWEEE AW TK—~FVTh R OR
T EPEA] (SDS, SDBS) KSR —~F 47 1 R DEHY
FWEES - RN ZRE LR EZDOBEITHO
WTak 5,

2. BIERE

WO, 2N 10 im A —F —ThITES
DORAEPTE L. ZDOEOZERTIE, RedhkE
ALA I~ BLE DS RIR T 2 D ORAR D 2 ok
71 - RS & BRI O SRR IC L o TR
WTE 5. W, FREKOFETE & 22Tk
FEHR OIUZ, 2 DOIRIEO R ERT) - Stifisk /)t
ZRETAZZENTED. UL, Z0REHEEE
HUZRT.
WALV 2 SOWRFEKEMET D L, R5E
BIFNOSEMETTIE, 7K+l - ZRO =FRmICE
VT Neumann D =M LWV REES) « FEmiEHI~N
7 RV DOE Y B VOR (1) AEL Y 3.

oy +0,+0,=0 (1)

T, IRATDOw, o, ilxENEIK OKIEIR) , I,
REEEL TS, BEHOEMRLE OHED BV & E
F 2 TH N~ O Wi X 2 fER L=l % Fig. 1
WRT. 22 L, VIFEERTOREEEZ R L TN D.
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Fig. 1 ® Neumann ® = fEIZIESLERHZ W5 &,
ROKXPGF O, Rk - REEIE2HENS
Kdoind ko1t s.

Oy :0,:0;=sin(a+p):sinp:sina (2)

HIETIZRy t Ry : LW, : V, & WD 2 FEFED b
DHBHEEND E LT, akUBEFHETH. £7,
Fig. 1 IZ8B1F D AP0, 0, ICREEHEZHWD &, &’
DO Q) NFFHA, aNEHIND.

CosazR\%v'i'Rg_(L_Rw_Ro)z (3)
2R,R,

F 7=, [FAEEIZAPO, 0,70 5B & 22k D (4) 235K
DALh, §HEBND.

Ry, sin8 = R, sin(6 — a) (4)
Fig. 1 O AR Y,y, V2RO TEDOLAEFHET
HE, MOKXG)BELND.
V, f-a)-fG+R)
Vo f@—=8)+f(©+p)

=771, ZoG)IZBWT,
2+ 3cosf —cos30

(5)

f®) = sin3 @ ()
Tho., ROCUIMAELUSNDETIHBFL THNDHD
T, ZOXNLLEHFET L LN TES. U EDE
HbakOBEEH L, (Q2) 26 EHIES) - Rk
Jittoy, 0, B RDDBZENTES.

Fig.1 The equilibrium shape of a Daruma-shape
droplet.

3. AlEFE
2ODEERIA v Yy M6l EAWT, ERE
AUK EMOBUNEIR 2 ER L, ZEpCiiE s, %
DT IIR R LT,

ATy b RVATIEEENEZ 30 um D H T
A F AV, TR EE AN K & I CRITEE
RBHEDICHHELIEEN EZTH Z & TRIKZF L
HL, PV #HEAIT L - T50 kHz BREDE %2
Mz 52 & TRBINREES. ¥ FETOREE

BIIKEMTEICFECIZLTWD. EORFRE L
THWD A e RO, FEHEFEEDS 0. 4 ns
BREICRD X ITRE L.

HEICHNDHEELE LT, K—~FHTH R
O ETEVERIKEIR —~F T o R EBRHA LT
FEITAE U7z S s AR IE, SDS (R 2L
e+ F Y 7 h)aq(20 mM, 100 mM) 2 ONSDBS( K5
NN ANVE BT Y T A)aq(5 mM, 10 mM,
20 mM, 50 mM) TH 5. ZiHAFREO VR imiE )
Z B0 HE (Wilhelmy method) THIE L7-fESH &, B
TS TERI KR O A 2 VR EE (ONC) O SCHRE, 7K
—~F T RO PGSR ) O SCEE R VY >
ZETHRIE U7 TSR KR —~F% 7 5%
DA S E 3R ) % Table 1127”7

MO BAEIC L - T, FmiEMEAIKE R & ~F
VT oRENPER L TH, ~F VT 0 o REES)
ITHIZC—ETHDLZ LEMR L. 207D, K
JETIMr TR LN RmR S - FimkHHIC
Table 1 |ZFC#k L7o~FHT U Rk 2 RES
VoRat LK VAYE IS WAR

R LB o—pfl & LT, Fig. 2 2K &~
XV T AR L LT O Eig &R T Fig. 2
D LX) 7pfEE Ul EA% ORENIE 295 200 ps FEEE
TUIE > TWEDT, ZDOBROEG) T 21T -
7o Teds, MEZERTRE ORARE &K RIZENE
I, 8 m/s &30 mBEThHoT. FEBRTOIN
O OMEILFIIN B [9] 23PHFE L 72 e HELE 2 VTl
E LT, ZOREEOIEEPREEIL 0. 3%RETH Y,
MOBRRFIZRIE CE 5728, KRR Dk
B DI THTEEIRIT 21TV, RS SR
—ETHDHI LR L.

Table 1 Surface tension of water, surfactant aqueous
solutions and hexadecane (measured by Wilhelmy
method), interfacial tension of water — hexadecane
system (literature values) and surfactant aqueous
solutions — hexadecane system (measured by ring

method) and CMC of surfactant aqueous solutions
(literature values) at25°C

surface/interfacial
sample tension [mN/m] CHC  [mM]
water 71.9
SDSaq 35.7 8.16 [8]
SDBSaq 32.0 ~1
hexadecane 27.6
water —
53.3 [7
hexadecane 7]
SDSaq —
6. 94
hexadecane
SDBSaq —
6. 16
hexadecane
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Fig.2 The and

image of collision of water
hexadecane droplets. The upper droplet is water and
the lower is hexadecane.

4. BIEHER

BAFS L7 EIE DR & il T 5708, K—~F
PFH o ROMEERIT- 1. ELE% ORGE IR %
TOHEEES « FEIES OISR % Fig. 3 ITR
T PO 2 KOREHRIZ Table 1 O & V72 oy
iR mES « REENEEEL TS, Z0T T
T OH, ILH G [6] & DN KGIT 0D K 95 KEHE
EHESRE LTS, £, AlloflixEmES -
SRR I A 0 ARE CHIE U7z KSR iR ) E % 3
B CHEMEAL L2 2R LT D, JERS RN
firfE &<, DORIFE(E L2V X T ORmERES) -
SRR U CEBICRRIRTEER R o v 2
LD, ARBFTECTHR S NIZEEDRE N @V
LIRS,

Wz, BERmRS) « REEINELT 5RO H
R 223k T D, SDSaq (20 mM, 100 mM) —~F
T FROMEEIT -T2, EZEH% ORGBEE B9
5 FRMEES) « REES ORISR A Fig. 4, 5 1R
T HEMEZ BT D0~ T h o REmIEN
Z SRR L2 LIS Fig. 3 & RO TH 5 23,
RO A R D -\ FRMEmES « FmigE<
7T 7% TCnD. RifikS) - REES &b ICKE
MR IRV IZIRA LT D DT, ARJIEE
THEHINENTETWA Z ERNbh5.

BRI E OREE 2 AT 5728, 05 [10] 0
DOF EDORERBRRLEIES 1D I ab—2a
FER EARFIEORERERZ B L=/ T 7 % Fig. 6
VR BREN I HZ OB TH Y, KRERT
IXE D> S EZE E TR 200 ps TH 72D T, KRIE
FERICAT 200 ps ZIETHZ & Tl & bl LT
W5, Fig. 6 725, DOF {EOHRIER TR &8 57
N, YIalb—ralfERELE—HLTWD
ZENDND. Ko T, RUEETOBNEEE
HEDOREEIXFEFICE N ENbnY, RLTF—%
NHHEIN BN AEENREOREE D @V & T
BaEns.

SDSaq DFEERTIEEEIC L > CRIEES « RiEES
DOWHVREIZENRLONTZDT, ZHNEENED
ZHEFRT 57, SDSaq KV b FMEIESEA A EN
Z M SALTUNS SDBSag (5 mM, 10 mM, 20 m,
50 mM) & W2 RIE Z1T - 7. &2 ORGEFERT I
K9 HRERS) - LRI ORENTRER A Fig. 7, 8
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Y. IO T7ERRDE, BIREICRDIFERER
77« RSO B 7o > TWHA, 20 mM &
50 mM ClERERERITAONLW. 2L, Zh
LETOEREIX M U ETHDND, FHEIXRE—
Thn. ZOMMIE, Hx 72IRE T SDSaq DEIFE
HIESTEZ (T T2 AH B [12] OfER & —F LT
5. Fim, FmEHD IV B RmIES O FHE Uk
R C BB &S0,
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x 06 340 8
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2 04b A e A tE o
ﬁ : 0-0 / O-W s a
L o
02r- ] =
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Fig.3 Dynamic surface and interfacial tension of
water - hexadecane system.
18 ]
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Fig.4 Dynamic surface tension of SDSaq (20 mM,
100 mM) - hexadecane system.

09
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Fig.5 Dynamic interfacial tension of SDSaq (20 mM,
100 mM) - hexadecane system.
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. j
e [ SDSaq (100 mM)
= H I’y ® : my experiment ]
Z 50+ A A Hamaguchi's experiment (DOF) |
g/ li \ —— : Asai's simulation 1
c i ‘ — = : Wilhelmy method (35.7 mN/m)
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Fig.6 Dynamic surface tension of SDSaq (100 mM)
measured by DOF method [10] and this method and
simulated one [11].
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Fig.7 Dynamic surface tension of SDBSaq (5 mM, 10
mM, 20 mM, 50 mM) - hexadecane system.
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Fig.8 Dynamic interfacial tension of SDBSaq (5 mM,
10 mM, 20 mM, 50 mM) - hexadecane system.
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