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Puheenjohtajan palsta

Arvoisat Suomen fotoniikan seuran jasenet,

Seuran toimisto ja hallitus sai vuoden
2022 toimintakertomuksen koostettua ja
tahan voi tutustua mm. verkkosivujemme
kautta saantémaardisen kevatkokouksen
kutsussa. Toimintakertomuksesta selviaa,
ettd seurallamme oli vuoden 2022 lopussa
111 yritys- ja yhteis6jasenta. Nousua on siis
edelleen tapahtunut yhdentoista yrityksen
verran siitd, kun reilu vuosi sitten meni sa-
dan yritys- ja yhteiséjasenen raja rikki. Hen-
kildjasenten maara on myos ollut merkitta-
vassa nousussa ollen nyt jo yli 300 henkilja-
senta. Suurin muutos edelliseen vuoteen
verrattuna on tapahtunut opiskelijajasenten
maarassa, joka on vuodessa noussut 45:sta
76:een. Tama on hyva ottaa huomioon seu-
ran tulevia toimintasuunnitelmia koostaes-
sa.

Toimintakertomus toteaa myds seuran
olleen aktiivinen tapahtumien jarjestami-
sessa ja niihin osallistumisessa. Listasta 10y-
tyy yli 20 tapahtumaa viime vuodelta, joten
verkostoituminen ja tiedon jakaminen ovat
olleet hyvin seuran toiminnan keskiossa.
Fotoniikasta on tiedotettu suurelle yleisélle
mm. SuomiAreena -tapahtumassa jo kahte-
na vuonna, ja tanakin vuonna SuomiAree-
nassa on taas fotoniikka esilla. SuomiAreena
2023 jarjestetaan Porissa 27. - 30.6.2023, ja
seuramme jarjestaa yhdessa fotoniikan lip-
pulaiva PREIN:in kanssa fotoniikan paneeli-
keskustelun tapahtumaviikon loppupuolella
30.6.2023 klo 15.00 Kauppakeskus Puuvil-
lassa. Aiheena on talla kertaa fotoniikan
rooli puolustus- ja turvallisuusteknologiois-
sa. Siitd on varmasti tulossa mielenkiintoi-
nen keskustelu. Tilaisuuden voi katsoa myds
MTV Katsomo -palvelusta suorana tai myo-
hemmin, jos ei itse paase paikan paalle.

Viimeisen puolen vuoden ajalta on myds
surullista kerrottavaa. Kaksi merkittavan

uran tehnyttda fotoniikan professoria on
poistunut keskuudestamme Markus Pes-
sa 31.12.2022 ja Jari Turunen 9.5.2023. He
molemmat olivat tunnettuja ja vaikuttavia
hahmoja Suomen fotoniikkayhteisdssa ja
myos kansainvalisesti. Henkilékohtaisesti
opin tuntemaan heidat intohimoisina tie-
teen tekijoind ja paattavaisind oman tien-
sa kulkijoina. Surun valtaamana muistelen
heidan kanssaan viettamiani hetkia. Heidan
vaikutuksensa Suomen fotoniikkaosaami-
sen kehittymisessa on merkittava ja heidan
tieteellinen perintdnsa tulee nakymaan yh-
teisdssamme vielda pitkaan. Molemmista
heista on luettavissa kollegoiden tekemat
kirjoitukset taman lehden sivuilta.

Vuotuinen paatapahtumamme Optiikan
ja Fotoniikan Paivat pidetaan toukokuun lo-
pussa Joensuussa samoin kuin seuramme
kevatkokous, jossa valitaan seuralle uusi
hallitus. Oma kauteni seuran hallituksen
puheenjohtajana on loppumassa ja haluan
kiittaa kaikkia seuran toimintaan osallistu-
neita. Hallitukselle kiitokset aktiivisesta ot-
teesta ja eteenpdin luotaavasta toiminnas-
ta. Erityiskiitokset osoitan seuran toimisto-
tiimille: Juha Purmonen, Ana Gebejes, Caro-
line Amiot, ja Tuukka Pakarinen. He pitavat
seuran rattaat pyorimassa ja ovat tehneet
seurastamme vahvan ja vaikutusvaltaisen
toimijan. Suuret kiitokset myds Fotoni-
lehden paatoimittajalle Jouko Korppi-Tom-
molalle kaksi kertaa vuodessa ilmestyvasta
erinomaisesta lukupaketista ja katsaukses-
ta seuramme toimintaan ja tapahtumiin.

Toivotan kaikille hyvaa kesaa ja valoisaa

tulevaisuutta fotoniikan parissa!l

Tampereella 20.05.2023
Juha Toivonen



Kustavissa 19.05.2023
Jouko Korppi-Tommola

Hyva FOTONI:n lukija

Taman numeron sanoma keskittyy
kahden suomalaisen fotoniikan pioneerin
professori Markus Pessan ja professori
Jari Turusen eldamantyon esittelyyn. Olen
syvasti vaikuttunut naiden kahden lah-
jakkaan ja persoonallisen tutkijan saavu-
tuksista, molempien omalla sektorillaan,
Markuksen tieteen eturintamassa kulke-
valla kokeellisella tydllaan yhdistepuolijoh-
teiden valmistamiseksi ja soveltamiseksi
yritystoiminnan kaynnistamiseen ja Jarin
uskomattoman intuitiivisella ja ennatyk-
sellisella vauhdilla julkaisukuntoon saate-
tulla teoriaosaamisellaan. Kumpikin heis-
ta oli Suomen fotoniikan nykyosaamisen
syntymisen peruspilareita ja laajasti ansi-
oituneita tutkimusryhmiensa vetdjia, Mar-
kus mm. Suomalaisen Tiedeakatemian tie-
depalkinnon saajana ja Jari mm. Suomen
Akatemian tutkimusprofessorina. Markuk-
sen vaikutuksesta Tampereen seudulle
on syntynyt hanen monivuotisen tyonsa
tuloksena yli 250 fotoniikan ammattilaisen
ja kuuden spin-off yrityksen keskittyma,
alalle, joka on mita suurimmassa maarin
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kilpailtu ja Euroopan mitassa fokusoitu tu-
levaisuuden innovaatiokenttana ja johon
my0ds investoinnein on varauduttu. Itse
hankkiessani vasta markkinoille ilmestynyt-
ta femtosekuntispektrometria laboratori-
ooni Jyvaskylassa 90-luvun alussa, valinta-
paatokseni perustui siihen, etta laitteiston
pumppaukseen kaytettavat diodilaserit
olivat alumiinivapaita. Kavi ilmi, etta diodit
oli valmistettu Tampereella, silloisen Cohe-
rent Finland Oy yrityksen, siis Markuksen
vaikutuksesta jo siina vaiheessa perustetun
yrityksen, toimesta. Jarin persoonallinen
ja tukeva ote oppilaittensa ohjauksessa ja
pitaytyminen paljolti julkisuudesta sivussa
korosti hanen tapaansa tehda mikro- ja dif-
fraktiiviseen optiikkaan perustuvaa teoria-
tutkimusta. Han vaikutti myds oppilaisiinsa
vetoavasti omalla omintakeisella tavalla,
rakentamalla omin kasin ja pieteetilla kasit-
teeksi tulleen keskiaikaisen linnansa Kon-
tiolahdelle. Muistan kun eraan karonkan
paattajaisjuhlissa hotelli Kimmelissa kuulin,
ettd linnaan mentdisiin sitten aamuydsta
pyorean poydan aareen, silla kertaa oma
jaksamiseni ei siihen riittanyt.

Akateeminen maailma tarvitsee Markuksen
ja Jarin kaltaisia alojensa persoonia,
huippuosaajia, seka heidan karismaattisia
ja puoleensa vetavia henkilokohtaisia
ominaisuuksiaan, joiden kautta uusien
sukupolvien oppilaat hakeutuvat
tutkimusryhmiin ohjattavaksi.

Akateeminen maailma tarvitsee Mar-
kuksen ja Jarin kaltaisia alojensa persoo-
nia, huippuosaajia, seka heidan Kkaris-
maattisia ja puoleensa vetdvia henkil®-
kohtaisia ominaisuuksiaan, joiden kautta
uusien sukupolvien oppilaat hakeutuvat
tutkimusryhmiin ohjattavaksi. Nailla evail-
[a on hyva rakentaa fotoniikan tulevai-
suutta Suomessa jatkossakin.

En malta olla tuomatta esiin vaistyvan
paaministerimme Sanna Marinin upeaa
puhetta 18 toukokuuta 2023 vihittyjen
New Yorkin yliopiston kunniatohtoreiden
puolesta, 13000 yliopistosta valmistuneen
ja 26000 omaisen ja yliopiston henkil6-
kunnan muodostamalle yleisdlle Yankee
stadionilla. Kdantaisin hanen kolme, vas-
ta valmistuneille viestittamaansa teemaa
kaanteiseen jarjestykseen viestina taman
lehden nuorimmalle lukijakunnalle. Siis
ala pelkaa Maxwellin yhtalgita ne Max-
well kirjoitti jo 1861 ja sen jalkeen niiden
sisaltda on opetettu tuhansille. Sinun vain
on tartuttava niiden salaisuuksien kerto-
maan, koska kukaan muu ei sita puoles-
tasi voi tehda. Mikali kurssilla salaisuus jai

pimentoon, sinun on vaadittava muutos-
ta, ei tayttamalla turhauttava ja sinulle
hyddyton kurssipalaute, vaan menemal-
|a opettajan luo kertomaan hanelle, etta
en tasta selvia yksin. Yhdessa selvitaan,
paatti Marin puheensa ja onnitteli valmis-
tuneita. Olisiko puhe voinut olla ajankoh-
taisempi nykymenon akateemiselle ope-
tukselle?

Olen myo6s Kiitollinen professori
Zhipei Sun:lle kirjoituksesta, jossa han
esittelee ryhmansa tutkimustyota. Heidan
valmistamastaan mikrometrien kokoises-
ta spektrometrista, Science lehdessa jul-
kaistusta artikkelistaan luin ensimmaisen
kerran Nature lehden tiedeuutissivustoil-
ta. Vanhan spektroskopiakonkarin mielta
[ammitti utopistiselta tuntuva saavutus.

Viela toimituksen harmitus. Unoh-
dimme vuonna 2022 fotoniikkayrityk-
sena palkitun Dispelix Oy:n toimintaa
kuvaavan ja FOTONI 2_2022 numerossa
ilmestyneen artikkelin kirjoittajan nimen
kirjoituksen lopusta. Mielenkiintoisen ja
lentavan tekstin kirjoitti Dispelix:in Riku
Rikkola. Pahoittelumme.



Vivid OPD 2023

in the graceful

Carelia hall in.

Joensuu

This year Optics and Photonics days of Fin-
land (OPD 2023) gathered more than 300
participants and 34 exhibitors in the beau-
tiful Carelia Hall, the main festivity hall of
the Joensuu campus of the University of
Eastern Finland and the home of the sym-
phony of the city of Joensuu. The classical
building has been designed by the famed
architect team Jan Soderlund & Erkki Valo-
virta. To my surprise | found out that my
school mate was involved in the design
as a partner of the team. The Days were
sponsored by Edmund Optics and SPECIM
(gold), kontram, THORLABS, Microsoft and
EKSPLA (silver).

The program followed our traditional
convention including four plenary presen-
tations. In the industrial sessions plenar-
ies were given by D.Sc. Sanna Yliniemi
from Dispelix Oy, Finland on ‘Waveguide
technology for wearable XR glasses’, Dr.
Martin Gerken from HENSOLDT Optron-
ics, Germany on ‘Multispectral imaging in
defense applications’. In the academic ses-
sions Assoc. Prof. Emiliano Descrovi from

Polytechnico di Torino, Italy gave a presen-
tation on ‘Light-responsive nano and macro
structured azobenzene doped polymers’ and
Prof. Clara J. Saraceno from Ruhr Univer-
sity Bochum, Germany on ‘Ultrafast laser
technology for generating THz light and ap-
plications’.

The academic program consisted of
four sessions: Integrated Photonics, Sensing
and Imaging, Emerging active materials and
devices and Quantum technology, compris-
ing of 16 invited oral presentations. From
these presentations Ph.D. student Moona
Kurttila from the University of Jyvaskyla
won the best oral presentation price of
the year. The industrial program consist-
ed of four sections as well: Nano & Micro
Photonics, Photonics in Security & Defence |
& Il and Spectral & Hyperspectral imaging,
comprising of 16 presentations. The pro-
gram committee had clearly taken into ac-
count of the present day global geopoliti-
cal tensions giving the audience a glimpse
of technology developments in this often
hidden and highly advancing area.
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In addition, two poster sessions were on
display comprising 72 presentations in all.
Out of these, two posters were given the
annual poster reward. One of them went
to Jani Patrakka from the Tampere Uni-
versity on a poster with a title of ‘Bio-based
optical fibers: Environmental sensing and
short-range communication’ and the other
to Atsu L. Asilevi from the University of
Eastern Finland who presented a poster
with a title of ‘Multiple Bloch surface wave
excitation with gratings’.

The photonics flagship program PREIN
funded by the Academy of Finland and in-
cluding the universities of Tampere, Aalto
and Eastern Finland as well as VTT organ-
ized a workshop in close collaboration
with the OPD 2023 program. The chair of
the program prof. Goery Genty gave a nice
overview of the structure of the program
in Life Sciences and Health care, Environ-
mental monitoring, Quantum technolo-
gies and Photovoltaics & Clean Energy re-
search. A positive development has been
seen in increasing industry funding of the
program over the years. Ass. Prof. Andre-
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as Norrman from the University of East-
ern Finland introduced the audience in a
nice way the future scenarios of photon-
ics-based quantum technologies. Accord-
ing to Prof. Jyrki Saarinen from the same
university efforts are still needed to reach
the ambitious final goal of the program:
10 break-through results of global impact.
He stressed the need for increasing col-
laboration between the partners. The ses-
sion ended with a panel discussion on ev-
er-lasting topic of Research and Industry
collaboration. The session was chaired by
Matti Mannonen, Technology Industries
Finland and attended by Minna Hendolin,
University of Eastern Finland, Veli-Pekka
lhanus, Business Finland, Seppo Hon-
kanen, University of Eastern Finland and
Samuli Siitonen, Nanocomp. In summary,
collaboration seems to work in photonics
in Finland as the annual growth rate of the
industry is 15-20%. The industry includes
some 300 companies employing about
6000 employees and has an annual turno-
ver 2 billion€ with majority of the products
being exported from the country.




Kuva: Anne-Maria Kankaisto

During the days Nordic Photonics meeting,
local Photonics Center event, Photonics Stu-
dent Meet-up, Job fair and ClusterXchange
were organized. In the student event ac-
tivities of three photonics companies Dis-
pelix, Chipmetrics, Patria as well as those
of World Metaverse Council and Photo-
nics Finland were presented. Continuous
efforts are needed to attract students to
choose photonic as their major, in particu-
lar female students. A convention Women
in Photonics session was also realized. In
this session three oral presentations were
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given. Minttu Tuononen from Vaisala Oy
discussed on ‘Potential future competen-
ce needs in optical weather measurements’,
Ulla Haapanen from Modulight Oy on ‘Shi-
ning light on new laser therapies on oncolo-
gy’ and Birgit Paivanranta from Microsoft
on ‘Mixed reality and optical engineering’.
The session ended with a panel discussion
‘Where is photonics research going?".

The conference dinner took place in
the beautiful surroundings of the river
Pielisjoki at the classical hotel Kimmel.
Along the night the best photonics Thesis

Prof. Clara J. Saraceno

Jussi Rautiainen
-

Tuukka Pakarinen

SOMERANY
AR 2022

of the year 2022 was rewarded to Yadong
Wang from Aalto University with title Tran-
sient Nonlinear Optics of Two-Dimensional
Layered Materials’, followed by announce-
ment of the best photonics company of
the year 2022 SENOP Oy, which was re-
ceived by CTO Jussi Rautiainen. FOTONI
congratulates both award winners and will
feature their achievements in more detail
in the fourthcoming FOTONI 2_2023 issue.
After the dinner the program continued in
the Las Palmas Kimmel night club towards
morning hours with compelling cha, cha,
cha,....

In Kustavi 05.06.2023
Jouko Korppi-Tommola

both award winners

achievements in

fourthcomin

FOTONI
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A Decade
Journey of

the Photonics

Research

Group at Aalto

University

Introduction to the group:

It is an honour to share the story of the
photonics research group at Aalto Uni-
versity in Fotoni, as we celebrate its 10th
anniversary this year. Established in 2013,
the group, led by Prof. Zhipei Sun at the
Department of Electronics and Nanoengi-
neering, Aalto University, is located at the
Micronova research facility in Otaniemi,
the Finnish national infrastructure for mi-
cro- and nanotechnology. Over the last
ten years, we have spearheaded various
pioneering research projects across mul-
tiple fields, including photonics, physics,
quantum technology, nanotechnology, en-
ergy, and sustainability. Notable projects
include the European Research Council
advanced project, the European Quantum
Flagship project, the Academy of Finland
Center of Excellence, and the Academy of
Finland Photonics Flagship.

Background of Prof. Zhipei Sun:

Prof. Zhipei Sun earned his doctorate de-
gree in Optical Physics from the Institute
of Physics, Chinese Academy of Sciences,
Beijing. He began his postdoctoral career
at the ICFO-Institute of Photonics Science
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Prof. Zhipei Sun

in Barcelona, Spain, and later worked
as a senior research associate at Cam-
bridge University, UK, till 2012. Driven by
the excellence of Finnish research and
education, as well as the state-of-the-art
research infrastructure, Prof. Sun joined
Aalto University in 2013 to establish the
research group with a vision to push the
boundaries of knowledge and foster inno-
vation in photonics and optoelectronics.

Group diversity:

Since its inception, the group has expe-
rienced remarkable growth, currently
comprising ~20 talented researchers from
over 10 nationalities representing three
continents. The multicultural and interna-
tional working environment nurtures an
inclusive mindset among group members,
fostering social and research career deve-
lopment. The group's alums have attained
remarkable achievements, with many oc-
cupying prominent positions in renowned
research institutions and esteemed com-
panies across the globe. Their accomplish-
ments stand as a testament to the group's
commitment to excellence and the valuab-
le opportunities provided to its members.

Our on-chi
bectrometer

Research achievements:

The group’s current research interests en-
compass fundamental and applied scien-
ces in nanophotonics. Over the past deca-
de, they have published numerous scienti-
fic breakthroughs in high-impact journals,
including publications from the Science
and Nature portfolio journals. Prof. Sun
consistently ranks among the highly cited
researchers in his field. One of the group’s
remarkable contributions lies in the deve-
lopment of miniaturized optical spectro-
meters. Through close collaborations with
international academic partners, we have
successfully created one of the world’s
smallest spectrometers with a tunable
van der Waals junction. This disruptive
breakthrough has garnered substantial in-
ternational media attention and offers the
potential to transform the landscape of
current imaging and sensing technologies.

Prof. Sun joined Aalto
University in 2013 to
establish the research
group with a vision to
push the boundaries
of knowledge and
foster innovation

in photonics and
optoelectronics.
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Collaboration is the key:
Since its establishment, the Photonics re-
search group has actively fostered colla-
borations and knowledge exchange. We
engage in enthusiastic collaborations with
leading institutions in Finland, such as Jy-
vaskyla University, the University of Eas-
tern Finland, Tampere University, the Fin-
nish Geospatial Research Institute and VTT
Technical Research Centre of Finland. The
group also collaborates extensively with
international institutions across Europe,
the UK, the US, and Asia, promoting cross-
disciplinary research and nurturing young
talents.

In the words of Prof. Sun,

Future perspective of the group
Looking ahead, the research group re-
mains committed to pushing the boun-
daries of light science and addressing so-
cietal challenges with innovative photonic
solutions. With a decade of remarkable
accomplishments behind us, we dedica-
te ourselves to making significant contri-
butions to society and inspiring the next
generation of researchers.

Our journey has just begun. The coming
decades hold even brighter opportunities
for scientific adventure, and we are excited
to embark on this journey together.
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Obituary of
Emeritus Professor

Markus Pessa
(“Mr. LASER”)

Emeritus Prof. Markus Pessa, a pioneer of semiconduc-
tor technology in Finland and a long-time Professor of
Physics at Tampere University of Technology, passed
away on the 31st of December 2022, weakened by
treacherous Alzheimer decease. Prof. Pessa had major
contributions in the field of material science and semi-
conductor technology spanning over more than three
decades of professional activity. He was the founder
and Director of the Optoelectronics Research Centre
(ORC), the cradle of semiconductor and fiber laser in-
dustry in Tampere, until the end of 2009, when he re-
tired from professional life.

FOTONI 1/2023
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Obituary of Emeritus Professor

His legacy should be treasured and
preserved beyond the knowledge o} people
that had the chance know him directly.

Born in 1941 in Petsamo, near Liina-
hamari village and after being evacuated
to Jokmokk in Sweden (one of the 70000
children taken to safety to Sweden dur-
ing the war) till the end of the war, he re-
turned with his mother first to Oxa island
near Tornio and finally the family was
reunited in Lautiosaari village near Kemi
back in Finland. After five years at P6lho
primary school, he started college stud-
ies and graduated from Kemi lyceum in
1961, obtained his Physics Master of Sci-
ence degree in 1966, and his Licentiate
diploma in 1970 from the University of
Oulu under supervision of professor Matti
Karras. After finishing his first research
period abroad at the University of South-
ampton he defended his Ph.D. Thesis on
photoelectron spectroscopy in 1972 at the
University of Turku, where he soon also
obtained a Docentship in Physics. During
1970 - 1976 he was able to win several re-
search fellowships, which opened up post-
doctoral studies in the United States, Eng-
land, Germany and Ukraine. In particular,
he considered time at Ludwig-Maximillian
University in Munchen, funded by Alexan-
der Humbold Foundation and Academy
of Finland, as one of the most productive
periods of his scientific career. In 1976 he
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was nominated a professor of Physics at
Tampere University of technology, becom-
ing a legendary figure for Tampere educa-
tion and research ecosystem.

Professor Emeritus Markus Pessa was
a world renown scientist in the field of mo-
lecular beam epitaxy (MBE) and optoelec-
tronics, receiving numerous national and
international distinctions. In 1996 he re-
ceived the Knight, First Class, of the Order
of the White Rose of Finland, awarded by
the President of the Republic of Finland.
In 2006 he was elected a Foreign Associate
of the United States National Academy of
Engineering, as the first Finnish citizen to
receive such honorary position. Other im-
portant distinctions include, Professor of
the Year (1997), elected by the Trade Un-
ion of University Professors, Fellow of the
Institute of Physics, London, recipient of
an Innovation Prize awarded by the New
Technology Foundation (Finland) in 2005,
for his contributions to the development
of laser technology. In 2006 he received a
Gold Medal of the City of Tampere and a year
later a Golden Public Service Medal from the
President of Finland. He was amongst the
first recipients of the Millennium Distinc-
tion Award in 2007. Xian Institute of Optics
and Precision Mechanics of Chinese Acad-

Markus Pessa (“Mr. LASER”)

emy of Sciences nominated him as honor-
ary professor in 2009. He was a member
of the Finnish Academy of Sciences and
Letters since 1994. The Finnish Academy
of Sciences and Letters Academy Award for
2016 was presented to him for lifetime ca-
reer achievements in optoelectronics and
semiconductor research. In 2020 Photon-
ics Finland invited him to become the first
honorary member of the Society.

One of the mostvisible roles that made
Prof. Pessa known to the public at large
is his contribution to setting up semicon-
ductor and laser manufacturing industry in
Finland. He was among the first in Europe
to use gas phase molecular-beam-epitaxy
(MBE) crystal growth method and later on
became the developer of solid-state MBE.
Both methods allow making molecular
semiconductor layers at atomic precision
and production of structures fundamental
in many optoelectronics applications, like

light emitting diodes (LED), semiconduc-
tor lasers, optical detectors and high ef-
ficiency multijunction solar cells. Among
455 published papers in refereed jour-
nals, he contributed to many technology
landmarks in the area of molecular beam
epitaxy and optoelectronics. In particular,
related to the early years of applying MBE
technology for laser diodes manufactur-
ing, his work has been at the frontier of
developing aluminum-free 980-nm pump
laser diodes and high-power red laser di-
odes technologies with profound impact
on many applications. Professor Pessa
supervised and mentored more than 30
Ph.D. students many of whom have be-
come professors and key players in pho-
tonics industry in Finland.
Hewas also agreat mentor for students
and young researchers inspiring them with
his energy, curiosity, and thirst for knowl-
edge. His legacy should be treasured and
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Obituary of Emeritus Professor

preserved beyond the knowledge of peo-
ple that had the chance know him directly.
To this end, The Markus Pessa International
Summer School” has been established as a
continuation of the well received Tampere
Summer Schools and will be organized for
the first time on 7-11th of August 2023 at
Tampere University (https://events.tuni.fi/
pessasummerschool/)

During his leadership of ORC group, he
contributed to establishing five spin-offs in
Tampere, all linked to laser and semicon-
ductor technology, gaining him the media
title of “Mr. Laser”. His work and spiritual
legacy has been continued by the people
he mentored, trained, and inspired. After
his retirement, three other spinoffs have
been established by former ORC research-
ers and his disciples (Picophotonics, Vex-
lum, and Ampliconyx). When combined
with earlier spinoffs, the laser industrial
ecosystem around Tampere University
amounts for more than 250 highly skilled
professionals and unique fabrication ca-
pabilities, probably the highest density of
laser technology companies in Europe.
Thinking over the years, in the current
days of semiconductor Chips Act initia-
tive and world competition for deep tech,
Markus seminal work on establishing sem-

References:

iconductor technology and photonic chips
industry in Finland seems fundamentally
impactful and actual than ever.

Markus had two children, Kristiina and
Alexander. They remember him as an en-
couraging father. He emphasized the im-
portance of continuing studies in human
life. He was deeply interested in interna-
tional affairs and he worried about Fin-
land keeping up with global competition.
Markus was a patriotic person, but at the
same time he could comprehend cultures
of other countries, the understanding
arising from his extensive international
research activities. He was a genuine sup-
porter of co-operation in particular in sci-
ence. In his youth he played bandy and
soccer and went also ski jumping. Later
on, during his free time he played snooker,
took off to biking trips and was interested
in art works, history and astronomy. His
mental heritage will remain in our minds.

Mircea Guina

Risto Nieminen
Alexander Pessa
Kristiina Pessa

Jouko Korppi-Tommola

1) Text was based in part on the obituary written by Mircea Guina and Risto Nieminen to
be published in the annual year book of Finnish Academy of Sciences and Letters of 2023.
2) https://sites.google.com/site/keminlyseonlukionseniorit/etusivu/elamantarinoita/

tiedemaailma/pessa-markus-v

3) https://www.photonics.fi/2020/06/18/markus-pessa-photonics-finland-kunniajaseneksi/
4) https://acadsci.fi/wp-content/uploads/2016/05/palkinto_pessa.pdf

5) https://www.is.fi/tyoelama/art-2000001457355.html

6) https://english.cas.cn/newsroom/archive/coop_archive/inc2009/200909/

t20090923_42587.shtml
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Markus Pessa (“Mr. LASER"”)

1976
1984
1985
1985-1988
1987-1991

1988
1989
1991
1990-1994
1993
1995

1995

1995
1995-1996
1996-1998

1998

1998

1998

1999

1998-2000

1999
2000
2001

2003
2003
2004
2005

2009

Professional landmarks

Markus got his professorship at Tampere University of Technology
15t self-made MBE was built (CdTe and CMT)

15t GaAs MBE was built

CdTe & CdHgTe (CMT) research by MBE

marked the construction of cleanroom for optoelectronics device
processing, initiating three photonics research areas: lasers,
detectors, solar cells

A dual chamber MBE system for InP was installed (8-port MBE & GSMBE)
Solar cell research activities started (InP and GaAs solar cells)

The first spin-off, TUTCORE, was established

First EU project for developing Al-free 980 nm pump lasers by GSMBE
ZnSe activities for green LEDs started, 3@ MBE reactor (ZnSe MBE)
The first MBE grown phosphorus containing laser diode (at 980 nm)
in the world (using solid source cracker cell) was made

Development of Dual-junction (tandem) solar cells started in ESA
programs

4th MBE reactor (SSMBE; "10-1")

New MBE reactor for growth of ZnSe and related materials
Developing high performance laser diodes emitting at 630-685 nm
5t MBE reactor (SSMBE; "10-2")

The highest ever reported quantum efficiency (92%) of 680 nm
single-mode laser diodes

ZnSe-based RT CW green laser diodes (lifetime < 30 s) among the
first in Europe

Optoelectronics Research Centre, ORC was established
(former Semiconductor Laboratory of Physics Department of
Tampere University of Technology)

Developing MBE technology for resonant cavity light emitting diodes
(RCLEDs) and vertical cavity surface emitting lasers (VCSELs)
in the red

ORC’s Optical Communications Laboratory was established

The second spin-off, Modulight, was established
Demonstrating a high-temperature, high-power GaAs-based nitride
laser operating at 1300 nm among the first of its kind in Europe

The third spin-off, Corelase, was established
The fourth spin-off, EpiCrystals, was established
The fifth spin-off, RefleKron, was established

Founder of the Laser Compentence Centre Finland to build a
bridge between academia and industry

Markus retired from professional activities




Obituary of
Emeritus Professor

Jari Turunen
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On May 9, 2023, Professor Jari Turunen
sadly passed away. Although his condi-
tion rapidly deteriorated, he never lost his
positive attitude and continued to work till
the end.

Jari was a remarkable scientist and
his passion for physics was unrivaled. He
would produce numerous pages of text,
equations, and illustrations within a mat-
ter of just a few days when excited about
an idea. Getting up at dawn, he would fill
inboxes with emails about his latest theo-
ries and concepts, often before others had
even sipped their morning coffee. Jari's
drive was unparalleled, and every conver-
sation with him had the potential to initi-
ate a new topic for a doctoral thesis. As an
Academy Professor - the most prestigious
position for research excellence in Finland
- Jari received multiple accolades for his
pioneering work.

There are only few people as produc-
tive as him. Jari made several seminal con-
tributions to various areas, and chances
are high that anyone working within the
optics community will eventually stumble
upon one of his papers. Jari may be best
known for his pioneering work in diffrac-
tive optics and coherence theory, but he
has written an impressive number of con-
tributions (more than 500) in the wider
field of optics, including publications in
peer-reviewed journals, book chapters,
and conference proceedings. Jari was al-
ways passionate about research and, re-
gardless of the scientific discussion, he
would swiftly transcribe his ideas onto pa-
per and start working on their theoretical
foundations. As a striking example of his
enthusiasm for research, Jari still holds the
record for shortest time from an original
concept to journal submission at the Uni-
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Those 05 us who have been
Sorcunate enough to have
worlked with him and lknown
him Sor many years, are Sorever
indebted to Jari’s scientisic
contribugion and kindness.

versity of Eastern Finland - an astonishing
three days - achieved together with Dr.
Jani Tervo 23 years ago. This groundbreak-
ing article has since accumulated over 200
citations.

Jari was a unique individual in more
than one way. Inspired by his childhood in
Savonlinna, as well as his time as a post-
doctoral researcher in Edinburgh, Scot-
land, he embarked on an extraordinary
endeavor - he constructed a castle as his
home. Almost every facet of the castle was
designed and built by Jari's own hands,
and the castle even included a dungeon,
various medieval execution devices, and
weaponry. As a joke, Jari would playfully

threaten his Ph.D. students with confine-
ment within the castle’s dungeon if they
failed to meet their Thesis deadlines. This
was undoubtedly motivating, and there
is no record of anyone being subjected
to such punishment. Jari also knew how
to reward his students, knighting them
as members of the Rectangular Table of
the Puntarikoski Castle following their
successful defenses; their sworn duty be-
ing the pursuit of scientific advancement.
Colleagues and collaborators were also
welcomed within the castle walls, where
dinner and sauna sessions served as fer-
tile grounds for scientific discussions and
fostering of new projects.
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Jari Turunen
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Paraxial-domain diffractive elements with 100% efficiency
based on polarization gratings

Jani Tervo and Joari Turunen
Department of Physics, University of Joensun, PO Box 111, FIN-ao100 foensuw, Findand
Received Febrary 2, 2000

The concept of polarization freedom is emploved w design difTraction gratings that are capable of transforming

an electromagnetic plane wave into two or three dilfraction orders with an arbitrary efficency distribution
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Beyond his scientific accomplish- have worked with him and known him for
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ments, Jari held a passion for photography
and gardening. His lens captured migrat-
ing birds and deer wandering through his
yard, beautiful sunsets on the horizon, or
the charm of his castle shrouded in mist.
His cats and gardens also frequently found
their place in Jari's photographs. Those of
us who have been fortunate enough to

many years, are forever indebted to Jari's
scientific contribution and kindness. He
leaves behind a remarkable legacy, a cas-
tle without its lord, and his beloved wife,
Sirpa. Jari will be dearly missed.

Matias Koivurova and Goéry Genty
Tampere University
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