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Background

What is an Optical Lattice Clock?

Highly Accurate Optical Frequency Standard
Transfer Technology using Optical Fiber

From left: Motohiro Kumagai, Atsushi Yamaguchi, Tetsuya Ido, Hidekazu 
Hachisu, Miho Fujieda, Ying Li

Accurate to Within
1 Second over 65 Million Years
－Long-distance Frequency Comparison Revealed for the First Time
 　　　　　　　　　  10-16 Level of Uncertainty for Optical Lattice Clock－
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Highly Accurate
Optical Frequency
Standard Transfer
System

Beat Measurement

Optical Lattice
Clock

Optical Lattice
Clock

Frequency Comparison between
Optical Lattice Clocks at NICT and at UT

Future Prospects

Figure 1●Frequency Comparison between Optical Lattice Clocks at NICT and UT via 
Optical Fiber Link.
NICT Koganei Headquarters, located on the Musashino Terrace, is 56 meters 
higher in altitude than the UT Hongo Campus.

Figure 2●Frequency Difference between Optical Lattice Clocks at NICT and UT. 
Each dot is obtained at an averaging time of 1 second. The optical 
lattice clock at NICT generates 698-nm light (430 THz) at a 
frequency 3.7 Hz higher than that of the optical lattice clock at UT.
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Glossary

＊１  Microwave Transition

＊2  Single Ion Trapping Method

＊3  Optical Frequency Comb

（Note）Joint Researchers
NICT: Motohiro Kumagai, Shigeo Nagano, Hidekazu Hachisu,
　　　Miho Fujieda, Atsushi Yamaguchi, Ying Li
UT: Tetsushi Takano, Masao Takamoto, Hidetoshi Katori
　  （Honorifics omitted）
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Introduction

Speeding up Optical Communications
with Organic Materials

Figure 1●Electro-optic Modulator and Speed-up of Photonic Network

Organic Materials Pioneer
the Future of Optical Communications
－Organic Electro-optic Polymer Makes Optical Modulator and
　　　　　　　　　Optical Switch Faster and More Energy Efficient－
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Future Prospects

How Durable is an Organic EO Polymer?

Figure 2●Comparison of Typical Electro-optic Materials

Figure 3●Organic EO Polymer Optical Modulator

Glossary
＊１  Mach-Zehnder

＊2  π-electron

＊3  Poling

＊5  Deactivation

＊4  Singlet Oxygen
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New Method to Extract Brain Information
with High Accuracy

Figure 2●How to Accurately Extract Brain Information using the Developed 
Statistical Method 

Figure 1●Example of Brain ICT

Developing Brain Information
Communication Technology
－Technology to Convey the Information
　　　　　　　　　  that You Really Want to Communicate－

Introduction
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Study Started on Neural Systems
and Information Networks Future Prospects

Figure 3●Study on Neural Systems and Information Networks
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It is a great honor for our paper to receive the 
IEICE Software Radio Award at the CrownCom 
2011 conference. In the paper, we detailed our 
recent achievements in developing advanced algo-
rithms and prototyping them for sensing primary 
signals in television white space (TVWS) bands. 
The prototype based on our algorithm is able to 
sense primary signals at an outstanding level of 
-120 dBm/8MHz, as well as has capability to 
access a TV band database and make cognitive 
decisions. We thank all who supported us during 
the project and would like to continue research 
and development of a system-on-a-chip for such 
devices.

From left, Mohammad Azizur Rahman, Chunyi Song,
Hiroshi Harada, and Seiichi Sanpei,
Professor of Osaka University, who presented the award

Prize Winner ● Yasushi Naruse / Senior Researcher, Brain ICT Laboratory, Advanced ICT Research Institute

This prize was awarded in recognition of the world’s first 
successful detection of phase modulation in alpha rhythms, which 
occurs when people see something, from a one-time brain wave 
measurement. In a series of studies aimed at extracting brain 
information from alpha rhythms with great accuracy, this is the 
third prize that we have received from an academic society. This 
seems testimony to the high commendation of the study itself 
and gives us great encouragement. We will continue to be com-
mitted to establishing a technology that will enable more brain 
information to be conveyed.

◎Comments by the Winner：◎Date：2011/6/3

◎Name of Prize：

◎Details of Prize：

◎Name of Awarding Organization：

In recognition of excellent research presentation of 
“A novel method for detecting rapid phase modula-
tion of ongoing oscillation in single trial” (written by 
Yasushi Naruse, Ken Takiyama, Masato Okada, and 
Tsutomu Murata)

26th Japan Biomagnetism and Bioelectromagmagnetics 
Society U35 Award

Japan Biomagnetism and Bioelectromagmagnetics 
Society

Prize Winner ● Amane Miura / Planning Manager, Strategic Planning Office, Strategic Planning Department

It is a great honor for me to receive the Highest Number of 
Presentations Award from the Technical Committee on Antennas 
and Propagation of IEICE for a series of presentations we made 
on the Research and Development of Terrestrial/Satellite Cell 
Phone System Technology at the former Space Communications 
Group (currently, Space Communication Systems Laboratory) 
during FY2010. I would like to extend my deep appreciation to 
the group members who gave me the great opportunity to 
proceed with the study. I also received Distinguished Service 
Award for my two-year services as a member of the paper group 
of the said committee. I thank all the committee members who 
worked together.

◎Comments by the Winner：◎Date：2011/6/16

◎Name of Prize：

◎Details of Prize：

◎Name of Awarding Organization：

In recognition of the contribution to theTechnical 
Committee on Antennas and Propagation by making 
the highest number of presentations. In recognition of 
the contribution to academic exchanges as a member 
of the paper group of the Technical Committee on 
Antennas and Propagation

Highest Number of Presentations Award, Distinguished 
Service Award

Technical Committee on Antennas and Propagation of 
IEICE

◎Comments by the Winner：◎Date：2011/6/3

◎Name of Prize：

◎Details of Prize：

◎Name of Awarding Organization：

Development of a TV White Space Cognitive Radio 
Prototype its Spectrum Sensing Performance

CrownCom 2011 IEICE SR Paper Award

CrownCom 2011 committee

Prize Winner ● Mohammad Azizur Rahman / Expert Researcher, Smart Wireless Laboratory, Wireless Network Research Institute
　 Chunyi Song / Expert Researcher, Smart Wireless Laboratory, Wireless Network Research Institute
　 Hiroshi Harada / Director, Smart Wireless Laboratory, Wireless Network Research Institute

Prize Winner ● Satoshi Maekawa / Senior Researcher, Ultra-realistic Video Systems Laboratory, Universal Communication Research Institute

◎Comments by the Winner：
The prize was awarded in recognition of our paper that 
proposed an interaction system that can detect and present depth 
information as an application of the optical element with the 
ability to form a mirror image as a real image. Utilizing the fact 
that there is no focal length even if it is a planar image in the air, 
the display position can be freely changed in the depth direction. 
The use of multiple infrared touch panels has enabled a user to 
interact from the back side and to detect the vector of the 
fingers. My next goal is to return the profits to society by launch-
ing a venture company.

Joint Prize Winners：
Sandor Markon
Former Guest Expert Researcher of NICT Ultra-realistic System 
Group (currently, professor of Kobe Institute of Computing/Graduate 
School of Information Technology)

Foucher Jean-Michel
Formerly with NICT Ultra-realistic System Group (currently with 
Kobe Digital Labo)

◎Date：2011/7/14

◎Name of Prize：

◎Details of Prize：

◎Name of Awarding Organization：

Interaction with floating images using depth information

Excellent Paper Award

3D Image Conference 2010 Organizing Committee
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Report on 10th
Business-Academia-Government

Collaboration Summit

●Researcher Miyazawa and Associate Director Miwa explaining their
　respective research results

●Panel display of how our technologies were utilized after the Great East
　Japan Earthquake

●Associate Director General Hosako receiving the Award from Minister
　of Internal Affairs and Communications

●Senior Researcher Mizuno speaking about his research results
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Report on National Science and
Technology Fair 2011 in Thailand

●NICT booth in the Japanese pavilion

（Photo courtesy of National Science Museum, Thailand）

●Visitors taking interest in the Terahertz Imaging System

●Her Royal Highness Princess showing interest in Dagik Earth ●Her Royal Highness Princess rotating Dagik Earth with the controller of
　a game console
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●Let’s see how well you can do!
Children trying to break a code by choosing two of 
many sheets.

●Stamping a sheet with this year’s Antarctica 
memorial stamp.

●Want to taste it!
Parent and child touching 10,000-
year-old ice from Antarctica.

●Children enjoying craft work, making artificial satellites, etc.

●Writing a postcard to be delivered with the 
postmark of Showa Station in Antarctica.

Report on 2011 Youngsters’
Science Festival
in Koganei, Tokyo
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Join us for the NICT New Vision Presentation. If you are interested, please register 
yourself in advance through the following web page.
http://www.nict.go.jp/nict-sympo/

Date Place Tokyo Conference Center
Shinagawa

14:00-17:30（doors open at 13:30）
on Wednesday,
November 9, 2011

NICT New Vision Presentation
ーThe Third Medium-Term Plan/Disaster and ICTー

No
participation
fee

Opening Address
Guest Address

Presentation of NICT Basic Policy

New Tide in ICT Field (Keynote Lecture)

Restoration Efforts after Disaster

Research Strategies as a New Challenge for NICT

NICT’s New Vision

Expectations Toward Study
on New Generation Networks

Restoration Efforts by NICT after Disaster
(Including Fundamental Technology of Electromagnetic Sensing)

Network Fundamental Technology

※Demonstrations and panel displays on the third mid-term plan will be held next to the presentation room.
※The contents of the program are subject to change without notice.

Closing Address

Universal Communications Fundamental Technology

Advanced ICT Fundamental Technology

Paradigm Shift in Information
Communications Technology
Learning from Living Organisms

Intermission （Coffee break & Looking around exhibitions）

Hideo Miyahara, President

Hiroshi Kumagai,
Vice President

Masahiko Tominaga, Vice President/Network Director General

Yutaka Kidawara, Director General of
Universal Communication Research Institute

Kazuhiro Oiwa, Director General of
Advanced ICT Research Institute

Hisashi Kobayashi, Senior Distinguished Researcher
Electronics and Computer Science at Princeton University （U.S.）

Emeritus Professor at Sherman Fairchild University

Toshio Yanagida, Distinguished Researcher,
Director of Study on Neural Systems and Information Networks Center

（Specially Approved Visiting Professor, Special Study Promotion Course,
Graduate School of Frontier Biosciences of Osaka University）

The next issue will feature stereoscopic displays and look at the Glasses-free Stereoscopic Display Technology of the 200-Inch
Monitor exhibited at CEATEC JAPAN 2011 and Electronic Holography Technology, the ultimate 3D image.
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