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Preface

Dr. Tingye Li, a world famous optical communications expert, the father of wavelength division multiplexing
(WDM) technology, passed away on December 27th, 2012 in Snowbird, Utah. This is a great loss to the field
of optical communications and even to the whole field of information technologies. Since then nearly one year
passed, the world counterparts held many activities to commemorate and recall this adorable academic pioneer
for expressing their respect. Asia Communications and Photonics Conference (ACP) 2013 will be held in Beijing,
on this occasion, editing and publishing of this commemorative album is in order to deeply memorialize Dr. Li's
character and scholarship, and to inspire us to make greater contributions to the development of human science
and technology.

Dr. Tingye Li was born in 1931 in Nanjing, Jiangsu Province, China. He was educated in the environment
of cultural exchange between eastern and western when he was young. In 1957, he obtained his Ph. D. from
Northwestern University. After that, he joined the famous Bell Labs. AT&T, and worked there for 41 years. In his
long and illustrious career, Dr. Li made significant contributions to the fields of antennas, microwave propagation,
lasers and optical communications, and it is universally acknowledged that he is an academic leader of optical
communications industry. Dr. Li's early years research in the laser cavity and laser pattern laid a foundation
for the application of laser in optical communications. After that, he and his team developed the world’s first
WDM system and first proposed many routes for key technologies such as using optical amplifiers in WDM
system. These pioneering achievements provide huge impetus to construct large capacity information highway
worldwide, and are considered to have revolutionary significance in the history of optical communications. With
the rapid development of optical communications technology and industry, Dr. Li is renowned both at home
and abroad for his remarkable achievements, and he also received many awards and honors during his long and
distinguished career. He became the chairman of the Optical Society of America in 1995, and was elected as

foreign academician of the Chinese Academy of Engineering in 1996.

Dr. Tingye Li has always been concerned to the development of China's optical communications industry.
Since 1985, he has visited the mainland more than 60 times to give lectures. He was invited as honorary
professor by many famous universities in China, and has introduced many famous foreign scientists to come to
China for communication. He put forward many important suggestions on the development of China’s optical
communications technology and industry, made an indelible contribution to the development of China's science
and technology. Moreover, he made great efforts for the development of Sino-US communication business
cooperation. In particular, Dr. Li is an outstanding organizer and advocator of ACP and its predecessor APOC
International Conference. Even at the last moment of his life, Dr. Li was still greatly concerned about the

preparations for ACP 2013.

A telecommunication giant and a kindly mentor, a perished master with an imperishable monument! Dr.
Tingye Li’s glorious life has extraordinary significance for the age and history, and his effect of inspirations to the

future generation maybe has much greater significance than his other admirable achievements.
This preface is written to express my deepest respect to Dr. Tingye Li again!

Bingkun Zhou
August 2013



A telecommunication giant and a kindly mentor;
A perished master with an imperishable monument.

We always cherish the memory of Dr. Tingye Li!
Bingkun Zhou, Tsinghua University

It REDEE SR FEEREAR SRR SRRIEE, By
Bingkun Zhou
Academician of Chinese Academy of Sciences (CAS)

President of The Chinese Optical Society (COS)
Former deputy director of National Natural Science Foundation of China

Professor of Tsinghua University
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Deeply cherishing the memory of the deceased master, Dr. Tingye Li
Telecommunication has been so brilliant owing to your accomplishment;
Broadband Innovation had been directed by you with eternal perseverance.

Yours disciple, Hequan Wu
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Hequan Wu

Academician and Former Vice-President of Chinese Academy of Engineering (CAE).
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Recalling Dr. Tingye Li

The work on transverse laser modes
paved the way for IT developments;

The legend of WDM began
in Roaring Creek, a heroic place.

Who made the global networking possible?

Cherished by the worldwide telecommunication community
are my beloved mentor and his contributions.

Jianlin Cao, Late Autumn, 2013

“Roaring” refers to the historical high speed WDM transmission experiment done
by Dr. Li and his team at Roaring Creek.
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Jianlin Cao

Vice Minister of Ministry of Science and Technology of the People’s Republic of China.
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Pioneer in Laser Science

WDM=Z_ 3
The Father of WDM Technology
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Philosopher & Grand Master
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Initiator and Leader of APOC & ACP
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Deep Feelings to His Motherland
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HOLEFBEIEN ThRIRMENTI#R. 19614, MAIFSE Gardner Fox & 1R R MIREEIE X
Resonant Modes in a Maser Interferometer, & XTI T HOEZ B IR T B A FRE AR,
BE T OGRS R SEE Y EL A o

LASER MODE THEORY
Calculation of laser resonator modes by computer simulation
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- During 1958-9, laser pioneers speculated on laser modes in an open resonator *
- In 1959, we obtained the lowest-order modes through iterative computation
of the reflected electro-magnetic fields on the laser resonator mirrors **
- Equivalentto solving an eigenvalue problem by the method of iteration
- Since the kernel of the integral equationis non-Hermitian (lossy system),
no rigorous solution was known to exist then
- Our approach was based on physical insight and engineering intuition
+ Rigorous existence proof of the solution was obtained in by mathematicians in 1964
= Theabove seminal work established the basis of laser mode theory

* First (ruby) laser was demonstrated in 1960
OSA09 TLI ** First published in Proc. IRE, Nov. 1960
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EFEEEESRMN— EREE BN T CLAMNBEYE .
——Arno Penzias (1% I /R FEEFKEE )

“WEZDIEXEBE X — 1N, HXEHPZz—,
——Alan Willner ( E 2% TFREE L. EIEEE LEOSTEE . EE NN AF T )
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PIONEER IN LASER SCIENCE

Dr. Tingye Li collaborated in developing crucial early understanding of laser cavities and
subsequently made pioneering contributions to laser-based communication through optical fibers. In
1961, Dr. Tingye Li and his colleague, Gardner Fox, published their iconic paper Resonant Modes
in a Maser Interferometer, which for the first time, predicted the different transverse modes in laser
resonate cavities. The Fox and Li’s paper was fundamental to the theory and practice of lasers.

Fox AG &LiT, "Resonant Modes in a Maser Interferometer”
1400 - Bell System Technical Journal, 40, 2, 453, 1961.

Total No. of citations from publication to end 2012: 1222
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#3r “Resonant Modes in a Maser Interferometer” 895 BI1ER

This paper established the basis for the understanding of the design of optical resonators and how
modes in optical resonators behaved.
— OSA

It helped transform the “wonderful invention "of the laser into *a practical communications platform.”
— Arno Penzias

There aren 't many papers that help define a field, but this was one of them.
— Alan Willner
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THE FATHER OF WDM TECHNOLOGY

In the late 1980s, Dr. Tingye Li and his team developed the world’s first WDM (Wavelength
Division Multiplexing) system at AT&T Bell Labs. He directed his team to study and implement the
use of optical amplifiers in WDM systems, which utilized the existing embedded base to create virtual
fibers by putting more channels onto a single fiber. The use of WDM and optical amplifiers changed
the paradigm of network economics and is considered to be of revolutionary significance in the
history of lightwave communications. In the several years after the inception of WDM technologies,
transmission capacities inside optical fibers increased exponentially, making today’s Internet possible.
Dr. Tingye Li was regarded as the father of WDM technology.

“Tingye Li has shaped the lightwave network infrastructure we know today.”— IEEE said when
presenting him with its Edison Medal in 2009.
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