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TRIENNIAL REPORT OF THE ICO TO IUPAP
Yasuhiko Arakawa, ICO President2014-2017

Introduction

VA Y X WA WL MY VN ICO was founded in 1947 as an
international academic organization, and is
now composed of 53 territorial committee
members and 7 academic society members.
Since that time, ICO has been contributing
to the international community by
promoting research on optics and photonics
through scientific events, publications,
education, and international conferences,
with emphasis on the developing world.
ICO is an associate member of the
International Council for Sciee, ICSU,
and also an affiliated member of the
International Union for Pure and Applied
Physics, IUPAP.

The first General Congress of the ICO,
ICO-1, was held in Delft, the Netherlands,

in July 1948, the year after the ICO was established, with the ginowfling a forum

to discusrogress in opticsSince then, the ICO Congress has been held every three
years, and gained participation from all over the world including developing countries.
The ICO General Congress has established itself as one of dbie prestigious
international conferences in the field
the second to be held in Japan, 34 years sincell®@as held in Sapporo. It is our
great honor to host the ICO Congress in Japan again.

Optics and pbtonics are interdisciplinary academic fields that cover the fundamental
physicsof light itself, basic technologies such as generation of light, and a wide variety
of applications based on optics and photonics. Over the years, the ICO has contributed
to society through application of optics and photonics. Evidence of the contribution is
obvious from the fact that many Nobel laureates have accomplished their achievements
in the field of optics and photonics. In 2014, Professors Akasaki, Amano, and
Nakamuravere awarded the Nobel Prize in Physics for their invention and fundamental
research of the blue LED. Professo Kaj i t aés Nob e awarted foz e i
neutrino physics, but the photon detector of course played an important role for his
discovery. TheNobel Prize in Chemistry 2014 was awarded jointly to Professors Eric
Betzig, Stefan W. Hell, and William E. Moerner for the development of sigzetved

International Commission for Optics | ICO TRIENNIAL REPOR
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fluorescence microscopy. This also indicates that the excellent research in optics has
impacednot aly the field of physics but that of chemisagdothers.

In the period 2014017, ICOhas supported more thaB0O international meetings,

includingthe general congress, topical meetings, regional meetings, schools, traveling

lecture programs, and othactivities. These includehe 2016 ICOannual topical

meetingheld jointly with the 117th annual meeting of the Deutsche Gesellschaft fiir
angewandte Optik (DGaO) in Hanover, Germany-Z17May 2016).Two areas of

activity in thisperiodstand out, those ssciated with thénternationalYear ofLight

2015 (IyL2015)and t hose as s oci athandetswtatasiromth&@@ O6s mo v e
of dffiliated member of IUPAP and associate member of I@&Sthat ofa full ICSU

Union. Activities in these lattetwo areasare elaborated in the following paragraphs

Activities on International Year of Light 2015

The ICO supported the International Year of Light 2015 (1YL2015) initiative since its
inception in 2009 in its capacity as a member of IUPAP and ICSU. The active
promotion by ICO for the application of the 1YL2015 through IUPAP and ICSU was
essential to securing the support of the UNESCO Executive Board for realization of the
1YL2015.

More than half of the ICO Bureau and over 30 other members of the ICO family
attenakd the opening ceremony of the 1YL2015, which was held in Paris in April 2015.
For promoting the 1YL2015, the ICO created a new ICO Award for the encauedg

of activitiesin optics and photonics by young people in the ICO Territories. Particular
emphass was given to activities that would be sustainable beyond 2015 and that were
replicable in other territories.

The main award of $5000 USD was awarded to the Spanish Optical Society
(SEDOPTICA) for secondary school outreach activities using the European
Commissiorfunded Photonics Explorer kit. The Cuban ICO Territory was awarded a
prize for optics and hptonics trainees who are potettscientists of the future in
Havana. Their initiative taught young people how to operate five telescopes and to learn
practical methods of orientation using the most important stars. Another award went to
the IS Cavazzi sez. Liceo Scientifico, Pavullo, a secondary school in lItaly. They
organized a onday science fair called Amazing Ligtitat wasopen to middle and

high schools students. The legacy of the 1YL2015 by ICO was led to the
commencement of the process to create an International Union of Optics and Photonics
within ICSU.

In addition to the thousands of activities organized worldwide by ICO Territories during
the IYL 2015, the ICO contributed to the realization of the conference Education and
Training in Optics and Photonics (ETOP 2015) in Bordeaux, France (29 Judely
2015), where the ICO held its annual Bureau meeting.

I8 | International Commission for Optics
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Actions for becoming an ICSU Unionand ICO Strategic
Planning

Since its establishment in 1947, due to the priority of the optical industry immediately
after the Second World War, ICO was primarily aimed at promotion of optical theory,
theoretical research, construction of optical instrusieand physiological optics
aspects of visionesearchAs a result of the inventioof thelaser in 1960, the research
scope of Optics and Photonitasexpandedreatly and numerous research results and
technological advances have beeniagtd in fields other than physics. We currently
believe that optics and photonics are sugisciplines of science and technology
contributing significantlyto the development of the world economy. As an example,
the U.S. National Science Foundation's Optics and Phiotomprogram includes
astronomy, chemistry, material research, mathematical science, physics,
biotechnology, environment and transportation systems, electricity, communications,
andcyber systems. It also includes departments of biological infrastructumputers

and network systems. Today, optics and photonics play an important role in improving
the wellbeing of the people of the world. Collaborative efforts with ICSU Unions have
already begun and will continue to grow.

As an example, the 1YL2015 wasitiated with the combined support of ICO, IUPAP,
and IUPAC within ICSU. International Member Societies of ICO were sponsors and
leaders of the organization of a variety of activities, mostly in the developed world. The
ICO itself participated in the premdion and reporting of this event through its
Territory Committee Members, who sought support from their ambassadors of the
United Nations and local resources for their own activities.

The 23rd General Assembly held in Santiago de Compostedin $ 204 directed

the ICO secretary to initiate the process of application to ICSU to become an ICSU
union. Based on the decision, a working group (so called ICO ICSU Committee)
consisting of Y. Arakawa (President), D. Moore (Immediate Past President), M. L.
Calo (Second Immediate Past President), A. Guzman (General Secretary), G. von
Bally (Associate Secretary)l. Harrington (Treasurer) and P. Chavel (Second Past
General Secretary) was formed for the action toward becoming an ICSU Union. A draft
ofthedocumet @Al CO Application for the Statu:
prepared by the ICO ICSU Committee members and Prof Pierre Chavel.

Inresponsetthel CO Pr esi dent 6s r e fputhekO application,] et t
the ICO received suppiing letters from six ICSU Union Members (IUMRBRSI,

IUBS, IUPESM, IUPAC, IAU). In addition, ICO also received endorsement letters
from eight ICSU Territorial Members (China (CAST), Germany (DFG), Mexico
(AMC), Italy (CNR), Spain (CSIC), New Zealand$RC), Japa (SC), and UK (Royal
Society) and five ICO Territorial Committee Members (SEDO Spanish Optical
Society, SFO French Optical Society, SPOF Sociedade Portuguesa, ICO Canadian
Territory, DOK German Deutsches Optisches Komittaey four ICO Interrational
Society Members (RIAO, LAMDWLS, EOS) The action of ICO was also supported

by a Nobel Prize Laureate, Prof. Stefan W. Hel receiving his supporting letter.

International Commission for Optics | ICO TRIENNIAL REPOR
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Finally, the 1 CO President sent the docume
Union within the I nternational Counci l for
Secretary General, International Council for Science on April 5th, 2017.

While working on the application of the ICO to the ICSU, a draft of the ICO Strategic

Plan 2017 2023 was prepared. The purpose of strategic planning is to set overall goals

for a business, organization, or institution and to develop a plan to achieve them. It

involves asking where the institution is, in what direction it should be headed, and what

its priorities should be. The Strategic Plan20270 23 was att ached t o t he
for the status of Union within the International Council for Science (I035)ne of

the Appendixes

The strategic planning is intended to accomplish three impdetsks:

1. to clarify the outcomes that an organization wishes to achieve;

2. to select the broad strategies that will enable the organization to achieve those
outcomes; and

3. to identify ways to measure progress.

By reflecting the above three taskise ICO Strategic Plan 2022023, can provide a

roadmap for strengthening 1 CO6s internatic
development and expansion of Optics and Photonics. Authors of this document include

the current members of the ICO Executive @utteed Yasuhiko Arakawa, ICO

President; Duncan Moore, ICO Past President; Angela M. @uz8ecretary General;

Gert von Bally, Associate Secretary; James H. Harrington, Treésargt, in addition,

Maria L. Calvo, former ICO President (term 202@11) and krre Chavel, former

Secretary (1992002) are also involved.

The ICO Strategic Plan is a living, evolving document. It is expected that the ICO
strategic plan will be reviewed and updated on a regular basis.

Awards of ICO

One of the most important tes&f ICO is to award excellent researchers. During the
period of 20142017, three awards have been presefitad recognizeprominent
achievementsn optics and photonics every yedine ICO Award, the ICO Galileo
Galilei Award, and the ICO / ICTP Gallieridenara Award. ICO also manages the
IUPAP Young Scientist Award in optics and photonics. These awards encourage
scientists and engineers, especially young researchers from developed countries, to
pursue excellent research.

ICO established in 1982 the |ICA&ward, to be given each year to an individual who

has made a noteworthy contribution to optics, publistrezlbmitted for publication

before he or she has reached the age of 40. The character of the work of successive
Prize recipients should preferablyteahate between predominantly experimental or
technological and predominantly theoretical. The "noteworthy" contribution in optics

is measured chiefly by its impact (past or possibly future) on the field of optics

8 | International Commission for Optics
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generally, opening a subfield or signifitly expanding an established subfield in
research or technology. The most recent recipients were Martin Booth (United
Kingdom, 2014), Aydogan Ozcan (USA, 2015), and Andrea Alu (USA, 2016).

The Galileo Galilei Award was established in 1993 and contribtastesne of the
essential missions of ICO. It is to recognize the promotion of optics in difficult
situations. This award recognizes outstanding contributions in the optical field to
scientific or technical leadership in baswientific research or develogmt of optical
methods or equipment, or establishmentredional optical centers. A relatively
unfavorable situation refers to difficult economic or social conditions, or lack of access
to scientific or technical facilities or information sources. Thetmesent recipients
were Chandra Shakher (India, 2014), Aram Papoyan (Armenia, 2015), and Guillermo
H. Kaufmam (Argentina, 2016).

The 1Q0 / ICTP Galieno Denaw Award was founded in 2000 with Abdus Salam
International Theoretical Physics Center ICTP totifge young researchers in
developing countries. Nominations need to be documented in a complete curriculum
including a list of publications and selected reprints (3 or fewer), full work experience
to promote research activities in developing countried, explanation of candidate
outcomes. The winnerare invited to athreeweek winter collegen optics held
annually in Trieste, and they can leskeminar. Travel expenses, living expenses, cash
prizes, diplomas are included. The most recent recip@et®im Cherif (Tunisia,
2015) , Rajan Jha (India, 2015), Jehan Akbar (Pakistan, 2016), Mati Horprathum
(Thailand, 2016), and Goutam Kumar Samanta (India, 2017)

ICO cooperates with IUPAP by managing the IUPAP Yo8oigntistAwardin Optics
(established in 2005). This award is awarded through the ICO annually to scientists
who have made remarkable contributions to apgjEttsand photonics in the research
experience of up to eight years since obtairitngdoctor's degree. The most recent
recipients were Albert Schliesser (Denmark, 2014), Fridoppens (Netherlands,
2015), and_auraNa Liu (Germany, 2016).

Conclusion

The period 20142017 has been one of the most crucial parfod ICO, particularly
because ICO aims at a new status in IGSEn ICSU union. Although it is not clear
whether our proposal will be approved by the ICSU General Assemobbeheld in
Taipei, Taiwa in Octobe2017, | believe it has been worth discussing future direction
of ICO for globally promoting optics and ptonics at this stage.

Finally, | would like to express my sincere thanks to all the ICO Bureau members, the
ICO territorial committee members, and the international spameémbers for
contributing to all the activities of ICO.

International Commission for Optics | ICO TRIENNIAL REPOR
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IN MEMORIAM

Rememberingthe late Charles H. Townes

The international scientific community
was ready to celebrate the International
Year of Light 2015 (IYL2015) when

Charles H Townes passed away, 27
January 2015, at the age of 99.

Townes is remembered for having
invented and built the first masdl in
1954, skilfully enbodying in a practical
device the stimulated emission posited by
Einstein[2] in 1916. We all know that
stimulated emission is minority partner in
chaotic thermal emission of radiation;
Townes found the way to assign it the
principal role, simply by seleicly an
inverted populatiofid] of molecules in a
resonant cavity. Thirty eight years had
been needed to realise how stimulated
emission could be used to generate
coherent radiation in the microwave range
with unprecedented monochromaticity
and low noise taperature. Townes was
able to call on his expertise in both
microwave spectroscogy] and quantum
mechanics to design a device that was able
to amplify and generate microwave
radiation using a technique radically

Top photo Charles H Townes
(left) and Mario
Bertolotti. Bottom photo The

author presenting Townes with a different from the usual techniques and
medal from the Italian Optics that could not originate as a simple
and Photonics Society in 2004. improvement of the electronic techniques
In the background is Sergio already known and employed in existing
Martellucci. He had in fact achieved important results

even in the preceding years. An expert in
microwaves because of his work on radsated projectsfor the military, he
realized[5] that a narrow microwave absorption line (for example the one of ammonia
at 23.8 GHz) could be used to stabilize a microwave oscillator, introducing the basic
principle of atomic clocks already in 1945.

A man of culture, Tanes was accustomed to taking a broad view of problems, and
after building the ammonia maser, he began to speculate on the possibility of extending
to the infrared and visible part of the electromagnetic spectrum the same basic

| International Commission for Optics
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principles that he had usdd masers: inversion of population, resonant cavity,
feedback.

He had the good fortune to be able to involve his bratiéaw Arthur L Schawlow in

this research. A vital person with a deep understanding of science, Schawlow proved to
be an excellent parer in discussing how an optical maser could be realized and in
suggesting possible geometries and materials. Four years after the building of the first
maser, Townes and Schawlow wrote a seminal d&pen possible ways to extend the
maser principle tshorter wavelengths. The paper was published in Physical Review in
1958 and started the race to the building of a laser.

Townesd inclination to work with simpl
knowledge and control of all the parameters probphbdyented him from building the

first laser, which came, to the great surprise of many researchers, through the work of
Theodor Maimarj7], a person considered to be a new entry in the laser race.

Townesdé eclectic natur e moetse tu see¢ iktliere vasm t
a trace of his maser invention there. Beginning of the early 1960s he turned his attention
to microwave astrophysics, and it was so that, after having discovered ammonia
emission in interstellar spaf®] i a few years after thennouncement by Professor H.
Weaver9] of the existence of radiation amplified by stimulated emission in clouds of
OH molecules and using the same Hat Creek radio telescope used by Wéaver
discovered stimulated emission by water vapour in the Ordla[10]. In an after

dinner speech at the Washington maser conference in 1992, he reported that one of his

coll aborators had announced it i s r e
spectroscopy results, he presented the first evidence of a bladk hioé centre of our
Galaxy[11].

Few men have had the opportunity and ability to be so creative and influential as
Townes. With pivotal ideas and experiments he contributed to the quantum electronic
and nonlinear optics fields that were growing betw#@85 and 1970. | met him on
several occasions, but it was with particular pleasure that we met in Erice, Sicily, at the
International Centre and Foundation for Scientific Culture, Ettore Majorana, which was
created by Antonino Zichichi and is easily thestoelace, in my opinion, for the free
discussion of physics in a friendly and inspiring atmosphere.

In 1964 Townes was awarded the Nobel Prize in Physics with N G Basov and A M
Prokhorov, the Russian scientists who independently arrived at the masertconcep
starting from a different path but ending proposing the same mechanism of
operation12].

Sergio Martellucci, the Director of the Quantum Optics courses in Erice, and | invited
Townes to participate in the 2004 Quantum Optics Courses in Erice in 2004, and on the
40th anniversary of his receiving the Nobel Prize | presented him with a metal in t
name of the Italian Optics and Photonics Society (SIOF). It was a nice ceremony in the
Dirac Hall of the Ettore Majl3]atendiagfrGe nt r
all over the world. Wanting to challenge him, | asked whether he thoughtrtbat o

International Commission for Optics | ICO TRIENNIAL REPOR
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should speak of discovery of the maser rather than invention, being that maser action

existed in nature. | do not know how much he appreciated the question, but he was very

nice and explained that what makes the maser such a special device is nott@mply

stimulated emission in an inverted population but the presence of cavity and feedback,

which do not exist in nature. We then had dinner and entertainment in his honour, with

music and dancing in the kiosk of an ancient convent used by the Ettoreaivajor
Centre. My wife and I, conversing with Town
89 at the time, dance until midnight, at which time he stopped, not because he was tired

but because by law we were forced to shut down the music.

We in the optical comunity and the scientific community at large are saddened by
Townesdé deat h. He was the | ast of the | aser
Maiman, major actors of the starting phase, had already passed away.

Anyone working in areas related to atoroiocks, masers, lasers, nonlinear optics and
microwave astrophysics are all indebted to him for the important advancements he
brought about in those fields.

Ciao Charles, and be happy where you are now!

Mario Bertolotti
University d Roma La Sapienza, Roméataly

References

[1] 3 P Gordon, H J Zeiger and C H Townes, Phys. Rev. 95, 282 (1954)

[2] A Einstein, Z. Phys. 18, 121 (1917)

[3] More molecules in the upper energy level than in the lower energy level

[4] C H Townes and A L Schawlow, Microwa@pectroscopy, McGraill, New York 1955

[5] C H Townes suggested the technique in a Bell Report around 1945. Also R V Pound, Rev.Sci. Ing
490 (1946) made the same suggestion. The technique was later put into operation by W V Smith, J L
Quevedo, R L Carter, and W S Bennett, J. Appl. Phys. 18, 1112 (1947); E W Fletcher and S P Coc
Lab. Tech. Rep 64, (1950); W D Hershberger and L E Norton, RCA Rev. 9, 38 (1948); C H Townes, A
and F R Merritt, Phys. Rev. 74, 1113 (1948)

[6] C H Townes and A L Schawlow, Phys. Rev. 112, 1940 (1958)

[7]1 T H Maiman Nature 187, 493 (1960) | have tried to describe these first hectic years in my book M
Lasers: An Historic Approach, 2nd ed. to be published by Taylor and Francis soon.

[8] Already in 1955 C H Townes in the IAU Symposium 4, Radio Astronomy, ed. H C van de Hulst (L
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[12] N G Basov and A M Prokhorov, Zh. Eksp. Teor. Fiz. 27, 431 (1954) (in Russian); JETP 27, 431

| International Commission for Optics




[TOWARDS ICO-24| ATIE ik,

[13] wrote with quotation mar ks fs tdood ad ressarchdrseim
among the best in the field attivity of the school

Remembering John Nelson Howard, 1922015

John N Howard, founding editor of Applied
Optics, former OSA President and ICO
Vice- President and Treasurer, Chief
Scientist of the US Air Force Cambridge
Research Laboratory, spectroscopist,
Curator of the Rayleigh Archives, and leng
time historian to the optics community, died
on 15 April 2015, at the age of 94. Indeed, a
man of remarkable character and
accomplishments passed away.

| first meet John at the IG@2 meeting in
Graz, Austria, in the fall of 1981.
Interestingly, | remember being struck by the
resonance in his voicé he sounded more
like a radio announcer than a journal editor
andtheil canod6t recall ho
subjecti by his consistent readiness toiter
> letters of recommendation for worthy
'\ candidates, a truly tirmdemanding practice.
Over the first several days of the conference
| heard rumours of Johnés involvement
emigrant scientists from Poland. It was omécently that | learned what actually
happened. | write more of that later in these remembrances.

My second meeting with John was six years later, in the summer of 1987, when | was
invited by him and his wife Irene to their Victorian home in Newton, Médmssetts, to

|l earn about the Applied Optics feditor
Applied Optics, this collection of tools, built and used by Dr Howard to administer the
Optical Soci ety -yedroldAonreal during Bissyeatak founding 6
editor, consisted of a box of 3 xich index cards with handwritten names and areas

of expertise, accompanied by a small collection of mimeographed form letters. The

|l atter, with notes penned i n Beoabceptasce han
of their papers, the need for revisions, or an occasional rejection. Of course, there was
much more to the e d-inghoardéand statkfof farnelettersy buh t
most of the remainder r esnareyd mexmalroyh.n 65
successor as Applied Optics editor, I w
In truth, however, | have never been convinced that computerization made the office
any more efficient.
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After reviewing Applied Optics editoriaprocedures, John and his lovely wife
introduced me to some of their outside
in the preservation of the Henry Jacob Biglow House in Newton, Massachusetts, not
far from where John and Irene lived. Built i886 and in severe disrepair by the 1970s,
the Biglow House was scheduled to be torn down. John organized an effort, the Newton
Historic Preservation Association, that resulted in the restoration of the house and its
conversion into condominium residences the 1980s, a transformation that was
documented and partly funded by the PBS television series This Old House. Another
memory | have from that visit is of my
Sullivan opera libretti. There were 14 libregtitant, he told me, and John had them all.
Several years later, when my son Brad was a student at MIT and performed in
productions of G&S operettas, John and Irene (shown in the photo at about the time
John met her) would be there in the audience.

Left John's wife, IreneRight on their wedding day.

Later memories of John come from a social visit my wife, ICO Secretary Angela
Guzman, and | paid him and Irene in April 2011. John, who had recently celebrated his
90th birthday, and Irene, whodked as young and fair as she did on my first visit to
their home, were as stimulating to talk with as they were in 1987. Subjects of
conversation ranged from the history and future of the International Commission for
Optics (including his recommendatiohat the ICO apply for membership as a
Scientific Union within ICSU, the International Council for Science) to the various
recordings of the Brahms Piano Concerto
was pleased to be able to send them a CD reagpufithe extraordinary Sviatoslav

nt e

ntr

No .

Richter performance of 1960. Subsequently,

columns for OPN [Optics and Photonics News], but last evening | listened to the Richter
recording that you sent me. He is certainly arsgi pianist. | have already three or

four recordings, but | agree that his playi
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John told us of his courtship of Irene. In the late 1940s he was a student at the University
of Florida (UF), at a time when UF wasmaleon|l y uni versity. i F
Angela and me with a sly smile on his f
daughter. o Irene died in August 2012, |
tremendous hole in his life. | haveotight since her death that although John was
clearly a star, Irene helped him shine.

For reasons | have never fully understood, Left: John's wife, Irene. Right: on their
wedding day. ICO News let t er No. 104 Ju ly 2015 John enjoyed statistics. Perhaps for
that reason he was always ready to publish his annual Applied Optics editorial on that
journal 6s statistics: number of technio
an urge to honour his interest in the subject with some statistics relathig d6wn
passing. Wikipedia documents deaths of important people, the Deaths in April 2015
entries including one on John. Some observations John might have made: of the 526
persons |isted, there is only oneohidowar
Ten of the people listed, including our John Howard, died at age 94. Nine were age 100
or older at their deaths. Five, including John, are listed as physicists; John is the only

one associated with optics. T h ethee201ve r e
Nepal earthquakeo, and two finotable con
firing squado. Well, so much for statis

| |l earned details on Johnoés role in mo
recently, from the two scientssthemselves. At the time of the ICO meeting in Graz,
Poland was in a state of turmoil, for the country had only recently entered the period of
its Solidarity Movement. Husband and wife scientists Tomasz and Joanna Jannson
managed to travel together to gttia, where they had been invited to present papers at
the ICO meeting. They hoped to emigrate to the West, but required help. Conditions in
Poland at that time were such that a return home would almost certainly have left them
with no opportunity to leaw again, perhaps for many years.

Putting themselves at some riskhey could well have been under surveillandbey

sought out John, with whom they had had previous joureiated correspondence, and
explained their situation to him in hope that helddelp. John, through former OSA
President Bruce Billings (who had powerful contacts with the US defence and state
departments) succeeded in having the Ja
List, referred to at that time as the Reagan List, thesdlowing them to be moved

from a refugee camp outside of Vienna, put on a plane, and flown to the US. A scary
and exciting time for 3§earold Tomasz and 29earold Joanna. Today, with support

over the years from John and other OSA luminaries, PHySjgtics Corporation, the
company Tomasz and Joanna founded in 1985 employs some 300 people.

Think of that success story as one mor e
optics community throughout his professional lifetime.

William T. Rhodes
Professor of Computer & Electrical Engineering and Computer Science at Florida
Atlantic University and Emeritus Professor (retired) of Georgia Institute of
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Technology. He served as Editor of Applied Optics from 1987 to 1993, following Dr
Howar ddés rséoundingeediterroft the gournal. Additional remembrances of
John Howard by Dr Rhodes were published in the July 2015 issue of Optics and
Photonics News (OPN).

In memory of Vigen Chaltykyan
5 August 1942 21 November 2014.

The scientific community ofArmenia recently
suffered a great loss, the passing away of Vigen
Chaltykyan, Doctor of Physical and
Mathematical Sciences, Senior Scientist of the
Institute for Physical Research (IPR) of the
National Academy of Sciences of Armenia,
Professor of the Bas€hair of the Russian
Armenian (Slavonic) University at the IPR, and
Deputy Chief Editor of thérmenian Journal of
Physics

Vigen Chaltykyan, a man of exceptional scientific
professionalism and son of wéhown
Armenian chemist H Chaltykyan, was born iar¥van on 5 August 1942. In 1964, after
graduating from the Faculty of Physics of Yerevan State University, he began his
scientific career at the Institute of Radiophysics and Electronics of the Academy of
Sciences of Armenia and joined the Theoreticaldbegpent of the IPR upon its creation

in 1968. He obtained his PhD in 1970 and became a senior research fellow of IPR in
1972. As atheoretician, he contributed to the development of an absqrplémization
method for the measurement of atomic constamithin the group headed by
Academician Melist Movsessian. Results of his research work in theé 883@&re

today widely used in experiments in new areas of modern physics, including quantum
computing. He is known for his pioeering work on the theory afliabatic transfer of
atomic population in threkevel systems by a sequence of laser pulses (STIRAP),
research that was published in 1975 and experimentally confirmed in the 90s by K.
Bergmannés group in Germany. Hhi-ghotosis, udi es o
carried out in 1985, underlie modern methods of generating entangled states. For his
Habilitation (1996), he made a systematic study of magoptical effects in resonant
media. Despite a weak heart, he continued his research work untisthdaies. Just

two weeks before his death, he submitted an article on recording and retrieval of optical
information.

Chaltykyan engaged enthusiastically in teaching activities and in the training of young
researchers and students, helping them to degtwdfreresults clearly and accurately.

Being fluent in three foreign languages, English, German and French, he never refused

to translate a studentodés or colleagueds ar

often even rewriting the article tomakei imor e physical 0.
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An erudite man, he was interesting to talk to, surprisingly modest and friendly, always
ready to listen and help to find the right words in difficult moments, or to share the joy.
Scientific excellence, broad worldview, honesty and irtygg and demanding
standards, first of all to himsélfthese are all qualities that were inherent to Chaltykyan,
the scientist and the man.

Vigen Chaltykyan will remain forever in the memory of his numerous colleagues and
students.

Prof. GayaneGrigoryan
Institute for Physical Research\ational Academy of Scienceéshtarak, Armenia
RussiarArmenian University, Yerevan, Armenia

ICO mourns the passing of Roberto Ortegal 9462014

A remarkable promoter of optics in Mexico

Prof. RobertoOrtega Martinez was born in
Mexico City. He obtained his BSc
(physics) from the Universidad Nacional
Autonoma de México (UNAM) where he
began teaching even before he graduated.
While at the UNAM, he was among the
outstanding and enthusiastic students that
took part in the social demonstrations of
1968 in Mexico.

His BSc dissertation, presented in 1971,
included the design and construction of very low electronic noise amplifiers that were
used for over a decade in the San Pedro Martir based Observatamdhsico
Nacional of the UNAM, OANSPM, in Mexico. He also collaborated with the
installation of the control instrumentation, the photometric detection systems, and the
physical infrastructure of the OASMP 0. 84 m and 1.5 m ast
After one and a half years at the Optical Sciences Center of the University of Arizona,
OSGCUA, he joined the Facultad de Ciencias of the UNAM;BISAM as instructor,
and became FONAM faculty in 1976. He obtained his MSc and PhD degrees from
the UNAM in 1976 ad 1986, respectively. He also worked as associated senior
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researcher of the Instituto de Astronomia of the UNAMUNAM, from 1975 1982,

where he participated in projects on stellar spectrometry, Mich&lsarier
interferometry, and in the electrnechaical instrumentation installation and
maintenance of several astronomical telescopes of the San Pedro Martir and the
Tonantzintla observatories.

In 1983, Prof. Héctor Dominguez, then general director of the former Centro de
Instrumentos of the UNAM, GUNAM, (currently known as the Centro de Ciencias
Aplicadas y Desarrollo Tecnolégico of the UNAM, CCADEINAM), invited Prof.

Ortega to establish an applied optics laboratory, a remarkable &ftstiming project

if we consider the small number of opticsestists available at the UNAM in the 1971

1981 decade (a significant number of optics scientists left the UNAM in 1971 to
establish the Instituto Nacional de Astrofisica, Optica y Electronica, INAOE, in
Tonatzintla, and later in 1980, the Centro de Ingesiones en Optica, CIO, in Leon).

In response to these conditions, Prof. Ortega immediately recruited several recognized
independent researchers, and in 1984 he established the Laboratorio de Optica Aplicada
of the CFUNAM (which later became the Departanio de Optica y Microondas of
CCADET).

At the CFUNAM (and later CCADETUNAM), Prof. Ortega developed several optical
instruments and laser applications in the area of medicine for public hospitals and
guided his students to develop laser spectrometensafelinear optics research and
laser applications to medicine (cardiology, odontology, ophthalmology and oncology).
In 1995 he rose to the senior researcher level of the UNAM, and was granted the PRIDE
D distinction, and became a member of the Sisten@oNal de Investigadores (SNI),
where he reached the second highest level in 1998. In 1996 he secured funding from
the UNAM and established the first Laboratorio de Optica de Pulsos Ultracortos in
Latin America, to carry out research projects in photomigs;linear optics, and ultra

fast optical phenomena, and devoted his research to the study of the optical self
correlation techniques used for uishort pulses characterization, as well as the FROG
technique and associated Wigner function modelling2®6 he established the
Laboratorio de Optica no Lineal of CCADET. All of the laboratories established by
Prof. Ortega are currently recognized as among the most important in Mexico.

Prof. Ortega strongly believed that optics was an illustrative fielgdang scientists

and also that a piece of general culture needed to be appreciated by students at all
educational levels. He was a remarkable promoter of optics in Mexico, committed to
scientific and technological development. The Mexican optics and mhsto
community mourns his passing and expresses its condolences to his mother and friends
in numerous solidarity messages. RIP.

Dr Martha Rosete, CCADET, UNAM
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THE ICO AND THE IYL 2015

The ICO supported the International Year of Light (IYL) initiative siitsénception

in 2009 in its capacity as a member of the International Union of Pure and Applied
Physics (IUPAP) and the International Council of Science (IC3OD actively
promoted the application of I'YL through IUPAP and ICSU, essential steps on the way
to securing the support of the UNESCO Executive Board. In the final stage ICO asked
its Territorial Representatives to seek the support of their ambassadbesUaited
Nations for IYL.

The ICO provided mre than a dozen national contafor the IYL Secretariat and
createdaspecial Award for the promotion of Optics and Photonics for young people in
ICO Territories. The ICO Sedaiat prepared a special sesifor the IYL in the ICO
NewslettersAdditionally, the 53 ICO territorial members and the 7 ICO international
society members organized over 10000 activities during 1YL worldwide. The legacy of
the IYL by ICO is the commencement of the process to cegataternational Union

of Optics and Photonics within ICSU.

Contributing to the planning of the IYL

In 2013, the TSOSA chair and ICO secretary, Angela Guzman, suggested scheduling
the First 2013 International Planning Meeting of the International Yeaight JYL)

2015 to meet at ICTP on the day prior to the annual TSOSA Advisory Group meeting.
John Dudley, chair of the Steering Committee of the 1YL laydhenelected chair of

the quantum electronics and optics division of the European Optical Songseph
Niemela, ceordinator of optics and photonics at ICTP, dydhen thencoming head

of the Office of External Activities of the ICTP, agreed on having ICTP host the
meeting.

Dudley presented an update on organization activities and policy isdag=] to the
process required to obtain proclamation of the IYL in the General Assembly of the
United Nations. The members of the Steering Committee, J M Dudley, F K A Allotey,
and A M Cetto, accompanied by representatives from UNESCO (incl. J P Ngome
Abiaga) were preparing the 1YL dossier the ministries of foreign affairs of the major
presenting nations, Ghana and Mexico, suitable for transfer to the Economic and Social
Council (ECOSOC) of the UN General Assembly. The dossier had to address the
Unted Nationsé guidelines for Internatio
secretariat, committees, etc. There was a consensus that a natural home for the
Secretariat of 1'YL2015 would be UNESCO ICTP in Trieste.

After transfer to the UN Generals8embly, the aim was for official proclamation
during the second half of 2013.

According to the central mission of UNESCO, a priority for the IYL was to focus on
developing countries. In th@ntextof Africa, the 1YL was to commemorate African
contributims to the science of light such as tti®usandthanniversary of the
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publication of Kitab aManazir (Book of Optics), a sevemlume treatise on optics
written by lbn Al Haythem between 1011 and 1021.

Participants in the First 2013 InternatioR#nning Meeting of the Year of Light 2015: 1. M

L Calvo; 2. V Lakshminarayanan; 3. A M Guzman; 4. A T Friberg; 5. F K A Allotey; 6. J P
Ngome Abiaga; 7. J M Dudley; 8. E A Rogan; 9. S Svanberg; 10. J J Niemela; 11. G von
Bally; 12. M Danailov; 13. K Bailg Mathae; 14. Z Ben Lakhdar; 15. A Johnson; 16. R
Ramponi; 17. A Vacchi; 18. K Plenkovich; 19. K Svanbe?@. M Bertolotti; 21. A Wagué

22. A M Cetto; 23. C Watson; 24. M J Yzuel; 25. P K Buah Bassuah; 26. F Mendoza; 27. A
Consortini.

Thetopics coveredn the meeting were as follows:

TheYOL was to cover wider cultural, philosophical and artistic aspects of light and its
impact in our society. Multidisciplinary activities and partnerships with museums and
social scientists are tobe pursued. Speciattantion was to be devoted to activities of
interest to young people. The international sociesiesuld encourage optics and
photonics students at all levels and student chapters to get involved in outreach
activities. Emphasis &s tobe given to involvig women role models and to prepare
training activities for K12 teachers.

ICO recommenedto all ICO territories initiate planning of their own local activities,
co-ordinate all local initiatives, and look for support and involvement of national
academies and ministries of education and science. Tesalready educational
material and outreachctivities in Europe and the USA thabutd be exported
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worldwide for the IYL. The organizersese tocollect existing material and make an
effort to share it worldwide.

In its role as Scientific Associate of ICSU, 1Grsied ICSUS svolvementin the
IYL andpresented the IYL initiative at the ICSUS8General Assemblin Auckland,
New Zealand, 2014.

The Opening

Ceremony of the 1YL 2015

Some members of the ICO family attending the apgmieremony appear in the phofo:
Mourad Zghal (VP, Tunisiaepresentative)2. Duncan T Moore (Past President, US3\)
Ahmadou Wagué (VP, Ghana representatide)-rank Holler (VP, Germanyp. Gert von
Bally (Associate Secretary, German representgtielri T Friberg (President 2002008,
Finland representa); 7. James Harrington (Treasurer, USA). Yasuhiko Arakawa
(President, Japan representati&)Malgorzata Kujawinska (VP 2002008, Poland)10.
John Harvey (VP, New Zealand)1l. Abraham Katzir ( Israel delegat&p. Ana Consortin
(President 199 1996, Italy);13. Angela Guzman (Secretary General, Colomti4) Maria
Luisa Calvo (President 2008011, Spain)15. Rim Cherif (Tunisig)16. Maria Josefa Yzuel
(VP SPIE, Spain)17. Mario Bertolotti (Italy) 18. Satoshi Kawata (Japanese delegd)
Yukari Matsuo (Japanese delegated. Junko Hayase (Japanese deleg&#) Satoshi
Iwamoto (Japanese delegat2l. Eric Rosas (VP, Mexico)
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More than half of the ICO Bureau and over 30 other members of the ICO family
attended the opening ceremonytioé International Year of Light 2015. Highlights of

the ceremony were the five Nobel Laureate plenaries: Light and Life by Ahmed Zewalil,
Energy and Climate Change: Challenges and Opportunities by Steven Chu, Einstein,
Light, and Time by William PhillipsLight and the Quantum by Serge Haroche, and
Efficient Light Conversion and Generation by Zhores Alferov.

Other members and collaborators attending were: John Dudley, President of the IYL
2015 and contributed editor of the ICO Newsletter; Joseph Niemeleet8ey of the

IYL 2015 and VP; Zohra Ben Lakhdad, O r -eNEECO Prize Recipient for Africa &

Arab world in 2005, and former ICO VP (20(®14) was one of the invited speakers;

H Philip Stahl (VP 20062011); Roberta Ramponi (VP); Giancarlo Righini (VP 999
2005); Bishnu Pal (former India representative); Aram Papoyan (Armenia
representatije Amalia Martinez Garcia (Méoo representative); Valentin Vlad
(Romania representative); Kaido Reivelt (Estonia). From Poland: Tomasz Wolin"ski,
Mi chag Ma k cemsika Zaperta Rrdm Spain: Santiago Vallmitjana, Joaquin
Campos, Sara Perches, and Ana Gargallo. From Portugal: P Pombo, G Figueira. From
Singapore: David Payne and Tjin Swee Chuan.

The ICOparticipated and reported on preparatory meetings for the &tiemal Year

of Light held annually at the ICTP on occasion of the ICTP Winter College on Optics,

and the Award Ceremony for the 1 CO/I1ICTP G
International Year of Light for 2015: UNE
initiatved0 by John Dudl edy ,JdnCuOa rNye wsq ledrsargafn @@ A 10t
TSOSA and Year of Light planninghed® | CTPO,
invited its Territorial Committees to promotieet creation of national comrtees for

the programmig of local and regional celebration activities (ICO Newsletter 99 April

2014).

h

The ICO Award for the promotion of Optics and Photonics
for young people in ICO Territories

The ICOcreated an ICO Award for the promotiohoptics and photonics fgroung
peoplein the ICO TerritoriesEmphasiswvas given to activities that were sustainable
beyond 2015, and that were replicable in other territories. The main award of $5000
was awarded to the Spanish Optical Society (SEDOPTICA) for secondary school
outreach ativities usingthe European Commission funded PhotoritaplorerKit.

Members of SEDOPTICA contacted by secondary schools prepared the correspondent
optics and photonics lab, aiding the secondary school teacher to show a wide range of
optical experiencet the students. The secondary school then has the possibility of
obtaining a Photonics Explorer kit to have a fully equipped lab integrated in the
curricula of the educationakntre
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Summer course 2015 for young amateur astronomeétavana, Cuha

The Cuban ICO Territory was awarded a priZ
for Optics & Photonics traineescientists of the
future in Havana. Their initiative taught young
people how to operate five telescopes
understand how to localize the brightest celest
objects like planetssatellitesconstellations and
comets and to learn practical methods

orientation using the most important stars and t
main rules of the Earth’s movement. The projd
was developed by a group of scientists al
engineers from the Laser Technolog
Labomatory, Institute of Material Science an(
Technology (IMRE), in collaboration with the]
astronomical observatory in Havana Universit

A third award went to IS Cavazzi sez. Liceq
Scientifico, Pavullo, a secondary school with i
science focus in ltaly, located in the Apenni
mountains at the boundary with Tuscany. The

School serves students from the surroundii  Fibre optics  wonders

mountain area, and is of crucial importance fi expl ai ned dur i

science dissemination in the localnmmunity Lighto

since there are noniversities, research centres

or science centres in a range oflkdb. They organized aneday science fair called
AfAmazing Lighto open to .middle and high

The ICO plans to continue with this awaad a legacy fothe IYL in support of
promotion activities related theInternational Day of Light.
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The ICO Newsletter speciakeries for the 1YL 2015

The ICO Secretariat prepared a special series in celebration of the 1YL 2105, written
by specialists anéhtended for all public. The opening article of the serésgitled
fiwhat is Light®, was authored bBarry R. Masters. He, an expert owriting for non
experts,contributed the articleithout charge to the ICO Newslettd@he ICO received
solicitationsfrom high school teachersriftranslation of the article fo their language.

The series consisted of the following five articles

Opening article:

What is light?

Barry R Masters
So simple: Let there be light! And yet so complicated. Indeed, just what is light?

“And God said, ‘Let there be
light," and there was light.”
Genesis 1:3

“For the rest of my life, | will
reflect on what light is.”
Albert Einstein, c. 1917

“All the fifty years of conscious
brooding have brought me no
closer to the answer to the
question: What are light quanta?
Of course today every rascal
thinks he knows the answer, but
he is deluding himself."
Albert Einstein, 1951 Northern Lights, By Kshitijr96 (own work) [CC BY-SA 3.0 (http://creativecommons.org/licenses/by-sa/3.0)], via
Wikimedia Commons.

The ICO Secretariathanksthe professionakolleagues that helpanslaé the article
into 15languages:

Spanish Angela Guzman

Latvian TheUniversity of Latvia SPIE Chdprteam. Advisor:Janis Spigulis
Members:Alise Kalteniece BSc, MSc Optometry and Vision Sciences, Optometrist at
the Latvian American Eye CentéiSc. Physics Lasma Asare, Lector at Rigas Stradins
University and Research Assistant at University of Latuwaitis Grzibovskis
Researcher assistaripstitute of Solid state physics, University of Latvidaris
Karitans Dr. Phys. un Leading researcher at the Institute of Solid State Physics,
University of Latvia Daiga Cerane Student of Optometry and Vision Sciences in
University of Latvia.
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Chinese Kuang Tsui Fang, Associate Professor, Department of Optoelectronic
Information Engineering, Zhejiang University.

French Prof Yezid Torres UIS, Bucaramanga, Colombiegviewed by ProfDaniel
Courjon representative of the French minister of research and the CNRS in Franche
Comté and Burgundy.

Greek Dimitrios S. Tzeranis, research scientist at the Systems Bioengineering
Laboratory of the National Technical University of Athens.

Armenian Tatevik Chalyan, PhD studemanosciencéaboratory, Faculty of Physics,
University of Trento, Italy

PortugueseManuel Filipe Pereira da Cunha Martins Costa, Universidade do Minho,
Portugal.

Slovak Prof DagmarSenderakova, Faculty of Mathematics, Physics and Informatics,
Comenius University at Bratislava, Slovakia.

Hebrew Prof Dan Oron, Weizmann Institute of Scienceakdr
Italian: Chiara Bortignon, MD Physics student at the University of Trento, Italy.

Hindi: Prof Kehar Singh Emeritus Fellow, Indian Institute of Technology Delhi,
Physics Department, IIT Delhi, New Delhi, IndRrof Phool Singh, Thélorth Cap
University (Formerly ITM University), Gurgaon, India

PersianM. Sc.Yousef Pourvais Bahramvandi and M.Sc. Pegah Asgari, University of
Zanjan, Zanjan, Iran.

Korean Dr. Jong Kang Parlgostdoctoral associate in Peter So lab at MIT.

Turkisht Dr. Ali Serpenglizel, Assoc. Professor of Physics, Ko¢ Univerbtigro
photonicsResearch Laboratory, Istanbul, Turkey

German Prof Gerd HauslerMax Planck Institute for the Science of LighOSMIN,
Erlangen, Germany.

The other articles of the series were contribpédsbfree of chargeby distinguished
members of the Optics and Photonics Community and the last by UNESCO officers.

They are posted at the ICO webpage and areafteess. Their titles and authors are as
follows:
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Light we cannot see «7a ...

“The Plover and the Clover can be told apart with ease,
By paying close attention to the habits of the Bees...”

, YEAR OF LIGHT

> 2015
Via?

From How to Tell the Birds from the Flowers (1907) by Robert Williams Wood, pioneer of infrared photography.

By Prof William Rhodes, Florida Atlantic University an&Emeritus Professor (retired)
at Georgia Institute of Technology, andGeoffrey Alan

As adults, we know something about infrared
and ultraviolet light. We probably know that bees
can see in the ultraviolet portion of the spec-
trum. And we may be aware that some cameras
can take photos of wild animals at night with
invisible infrared light. But do we know how? Do
we know why digital cameras recording infrared
light take better pictures on hazy days than do
ordinary digital cameras? Do we know why the
IR lights in the TV remote controller appear to
the camera with a whitish purple color instead of
a deep red? Or - here is a good one - do we know
just how many different kinds of photoreceptors
are found in the eyes of the mantis shrimp that
are sensitive only to the UV? (The answer is six!
[1]). Some of us do; many of us do not.

Here are some interesting facts concerning IR
and UV we may use to entice that youngster into
learning more about light: ¢ Clothing washed in
some detergents comes out “whiter than white”.
The reason: the detergent contains compounds
that fluoresce when illuminated with UV light.

Rhodes

Assistant Professor in the Department of Visual Communication Design at the School
of the Art Institute of Chicagdlhey are father and so

A stroll through 3D imaging and measurement

1: Triangular

By Gerd Hausler, professor at the Institute of Optics, Information and Photoaics,
the University of ErlangetNuremberg, Germany, arfdorian Willomitzer , a PhD

student with Hauglr 6 s gr oup and

-timed3D kavie cameran

fact that we so readily accept the flat photos, the
flat paintings, the flat TV screens as represent-
ing “the world” (though as parents we cannot but
sometimes help wondering whether, for our chil-
dren, the flat screens of their smartphones and
tablets constitute their actual world). One gets the
sense that survival is possible with just 2D vision
and 2D displays. Why should this be so?

It is of course not quite true that pure inten-
sity data I(x;y) include no 3D information: we
estimate the shape and distance of objects from
perspective and from shaded texture, as illus-
trated in figure 2. The texture can be created
or enhanced by proper illumination. Scanning
electron microscope (SEM) ima; re intriguing

to us because the surface slope is encoded by the

t he

real
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Getting used to quantum optics...

photon at both output ( - ~ Fig. 1 click °

ports of a beam splitter. INTERNATIONAL

K- ¥ vearor LiGHT

oV 2015

v (=3 / Ly
When asked whether a photon can be split, single photon
one familiar with parametric down conversion

(PDC) is tempted to answer yes, of course. In
PDC, a photon is absorbed and two new ones

or

are created, their energies adding up to the '7‘
energy of the initial photon. In a way one might 1

say that the PDC interaction is a perfect beam

splitter, the two output beams being perfectly

corrélared: Thisnohlinear-optieal processii Q;
one of the workhorses in quantum optics and single photon click o

deserves many pages of appraisal’ - but it is not
the subject of this article. In this article I address

By Prof Gerd Leuchs Institute for Optics, Information and Photonics, Univ. Erlangen.
Director of the Max Planck Institute fthie Science of Light in Erlangen.

By Juste JeaRaul Ngome Abiaga arfdhD and Pauline Venegas Hooper, UNESCO,
Division of Scierce Policy and Capacity Building.
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