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Ministri EESSONA

Teadus- ja arendustegevuse ning innovatsiooni eden-
damise eesmark on luua soodsad tingimused selleks,
et meie elatustase paraneks, tootlikkus suureneks ning
haridus ja kultuur oleks heal jarjel - et Eesti kestaks ja
areneks. Nende eesmarkide elluviimiseks vajavad tead-
lased hdid to6tingimusi. lIma kaasaegse teadustaristuta
ei saa me tanapadeval radkida globaalselt konkurent-
sivoimelisest majanduskeskkonnast. Teadustaristu ta-
hendab nii vahendeid - laborid, aparatuur, seadmed,
kollektsioonid — kui teadmisi, meetodeid, materjale ning
nendega seotud tegevusi ja teenuseid, mida kasutatakse
uute teadmiste loomiseks, teadmiste Glekandmiseks,
vahendamiseks ja sailitamiseks. Eesti teadus- ja arendus-
tegevuse strateegia naeb ette teadustaristu, sealhulgas
ka digitaalse taristu arendamist.

2010. aastal koostas Haridus- ja Teadusministeeriumi
koostd6s Eesti Teaduste Akadeemiaga esimese Eesti
teadustaristu arendamise tegevuskava — teadustaristu
teekaardi. Teadustaristu teekaardid nii Euroopas kui Ees-
tis ei ole rahastamiskavad. Teekaardi eesmark on prio-
riteetide kaardistamine ja sisendi andmine edasistele
rahastamisotsustele.

Tana Teie kaes olev Eesti teadustaristu uuendatud tee-
kaart on loetelu riigile olulistest investeerimisobjektidest.
Nende hulka kuuluvad fiitsilised objektid, teenust osu-
tavad struktuurid ja liikkmeks olemine rahvusvahelistes
teadusprojektides. Uude teekaarti valitud objektide
rajamine avab Eesti teadlastele uued véimalused tipp-
tasemel teaduse tegemiseks Eestis. Liikmelisus rahvusva-

helistes projektides kindlustab Eesti teadlaste voimalusi
to6tamiseks Euroopa teaduskeskustes ning liikmelisus
hajusates teadustaristutes aitab Eesti teadust paremini
integreerida ule-Euroopalistesse taristutesse.

Tipptasemel Eesti teadustaristud on edaspidi avatud teis-
te riikide teadlastele, kindlustades veelgi Eesti teadlaste
rahvusvahelisi kontakte. Head t66tingimused meelita-
vad Eestisse oma ala tipptegijaid ja motiveerivad meie
teadlasi jatkama oma t66d kodumaal. Likkmelisus rahvus-
vahelistes projektides voimaldab Eesti ettevotetel ning
teadus- ja arendusasutustel saada kdrgtehnoloogilisi
tellimusi rahvusvahelistelt teadusasutustel - Euroopa
Tuumauuringute Organisatsioonilt, Euroopa Kosmo-
seagentuurilt, Euroopa neutronkiirgusallika European
Spallation Source (ESS) ehituselt, MAX-LABIlt jm.

Eesti eraldas 2010. aasta teekaardi objektidele investee-
ringu- ja kaivitustoetusena kokku 35,8 miljonit eurot
Euroopa Liidu toukefondide raha. Ka uuel perioodil on
kavas eraldada vahendeid teadustaristu teekaardi ob-
jektide rajamiseks. Uuel perioodil on oluline I6petada
pooleliolevad objektid ja toetada uusi objekte, mis on
seotud Eesti (ihiskonna ja majanduse arengu vajaduste
ning nutika spetsialiseerimisega. Eesti uuendatud tea-
dustaristu teekaart on hea alus nende rahastamisotsuste
tegemiseks.

Minister
Jevgeni Ossinovski



FOREWORD by the Minister

The general goal of research, development and innova-
tion activities is to create favourable conditions for im-
proving productivity and living standards, for achieving
high quality education and culture, and the sustainability
and development of Estonia. In order to reach these
goals, researchers need good conditions to conduct
their work. Without a modern research infrastructure we
cannot have a globally competitive economic environ-
ment. Research infrastructure is the means (laboratories,
equipment, devices, collections, etc.), knowledge, meth-
ods, material, and the related activities and used for the
creation of new knowledge and the transfer, mediation
and storage of knowledge. The Estonian research and
development strategy intends the development of the
research infrastructure, including the development of
the digital infrastructure.

In 2010, the Ministry of Education and Research, in coop-
eration with the Estonian Academy of Sciences, compiled
the first action plan for the development of Estonian re-
search infrastructure—a roadmap of research infrastruc-
tures. Research infrastructure roadmaps in Europe and
Estonia are not funding plans. The aim of the research
infrastructure roadmap is to set out priorities in order
to provide input to the following investment decisions.

The new research infrastructure roadmap is a list of in-
vestment objects that are important for the state. The
roadmap includes physical objects, service-providing
structures and memberships in international research
projects. Establishing the objects included in the new
roadmap offers Estonian researchers new possibilities
to do leading-edge research in Estonia. Membership in
international research infrastructures ensures that Esto-
nian researchers can work in European research centres,
and membership in dispersed research infrastructures
enables to integrate Estonian research into European
infrastructures in a better manner.

Leading-edge Estonian research infrastructures will be
open to colleagues from other countries and, thereby,
provide even more international contacts to Estonian
researchers. Good working conditions will attract experts
of their field into Estonia and motivate our researchers to
continue their work here. Membership in international
research infrastructures enables Estonian enterprises and
research and development institutions receive high-tech
work orders from international research institutions, in-
cluding the European Organization for Nuclear Research,
European Space Agency, European Spallation Source
construction, MAX-LAB, etc.

Estonia allocated 35.8 million euros from structural funds
for the 2010 roadmap objects in the form of investments
and launch support. It is also intended to allocate funds
to create research infrastructure objects included in the
roadmap in the new period. The primary aims in the
new period are to complete the objects in progress and
support new objects which are related to the devel-
opmental needs of the Estonian society, economy and
smart specialisation. The updated Estonian research in-
frastructure roadmap is a good basis for making these
funding decisions.

Minister of Education and Research
Yevgeni Ossinovski




SISSEJUHATUS, Kristjan Haller

Voidujooks teadmistepbhises thiskonnas sundis kaes-
oleva sajandi algusaastatel Euroopa Liitu (EL) varasemast
enam, sisteemsemalt ning ettevaatavamalt tegelema
teadustaristute koordineeritud arendamisega. Tulemiks
oli 2006. aastal algatatud teadustaristu ESFRI (European
Strategy Forum on Research Infrastructures) teekaart.
Rahvusvaheliselt konkurentsivoimelise teaduse ja tehno-
loogia arendamisvajadused, T&A sektori tugevam seosta-
misvajadus ettevotlusega ja ESFRI eeskuju tekitasid 2010.
aastal ka esimese Eesti teadustaristu teekaardi. Teekaart
kinnitati 17.06.2010 ,Eesti teadus- ja arendustegevuse
ning innovatsiooni strateegia 2007-2013 ,Teadmiste-
pohine Eesti” rakendusplaani lisana Vabariigi Valitsuse
korraldusega nr 236.

Kuigi teekaart on teadustaristu pikaajaline, enam kui
kiimne aastase perspektiiviga planeerimisvahend, nahti
ette iga kolme aasta tagant teekaardi uuendamine ja
teekaardis juba olevate projektide vahearuannete hin-
damine. Selle Gilesande teostamiseks moodustas Eesti
Teadusagentuur (ETAg) oma juhatuse 11.04.2013. aasta
kaskkirjaga nr 1-1.4/13/43 riigi, ettevotluse ning akadee-
milise sektori esindajaist teadustaristu komisjoni, mille
Ulesannete hulka kuulusid a) osalemine Eesti teadusta-
ristu teekaardi uuendamises, b) olemasolevate teekaa-
rdi objektide tegevuste ja teekaardile esitatavate uute
taotluste hindamine ning c) SA Eesti Teadusagentuurile
ettepanekute tegemine teekaardi uuendamiseks. Tugi-
nedes nimetatud kaskkirjale ja 17.04.2013. aasta teadus-
taristu komisjoni kinnitatud dokumendile ,Eesti teaduse
infrastruktuuri teekaardi uuendamine 2013* kaivitus
komisjoni t66 2013. aasta aprillis.

Eelmine teekaardi toorihm oli védlja tootanud detailse
metoodika taotluste hindamiseks, mille uus komisjon
oma to0s aluseks vottis. Soovist olla integreeritud Eu-
roopa teadusruumiga, eelkdige Soome jt PGhjamaade
omaga, vottis komisjon aluseks Soome teekaardi hinda-
miskusimustiku ja -vormi. Komisjoni tlesanne oli anda

hinnangud nii 2010. aastal maaratud teekaardi objekti-
dele ja nende senistele tegevustele kui ka uutele taris-
tuettepanekutele. Seega, erinevalt eelmisest voorust,
oli nlitid tegemist sisuliselt kolme gruppi kuuluvate
projektidega — olemasoleva teekaardi nimekirjast juba
rahastatud projektide (tegutsevad 2010. aasta teekaa-
rdi taotluse ja rahastamistaotluse jargse tegevuskava
jargi), rahastamata projektide (seni mittetegutsevad voi
osaliselt toetatavad teekaardi valistest allikatest) ja uute
teekaarditaotlustega, mille tarvis taiendati taotlustin-
gimusi. Soovist minimeerida teadlaskonnale langevat
birokraatiat, otsustati teekaardi uuendamisvoor kor-
raldada kahes paralleelses osas. Toetudes 2010. aasta
taotlustes esitatule ja ETAg-ile saadetud aruannetele,
saadeti senistele teekaardi objektidele ETAg-i eeltdidetud
vahearuande vormid. Selles kisiti vaid viie aasta visiooni
koos investeeringuvajadustega, kinnitust eeltdidetule ja
lisada tuli eeltdidetud vormis kajastamata tdiendused.
Rahastatud objektide puhul kisiti lisaks, kuidas on kinni
peetud pustitatud tegevuskavast ja ajagraafikust. Uusi
taristuettepanekuid kisiti eraldi ingliskeelsel taiendatud
taotlusvormil. Taotlusvoor algas infopdevaga, kus tutvus-
tati teekaardi uuendamise Ulesannet, protseduuri ja taot-
lusvorme, vastati arvukatele kiisimustele. Vahearuannete
ja uute taotluste esitamise tahtajaks, 9. septembriks 2013,
laekusid vahearuanded koigilt 20 teekaardi objektilt ja
12 uut taristuettepanekut.

Uute taotluste hindamisel kasutas komisjon tugeva tea-
dusliku taustaga valiseksperte, kellel olid samas teadmi-
sed teadustaristute Ulesehitamise ja/voi juhtimise vallas,
arvestades Uleriiklikku méddet. Hinnati teekaarditaotluse
olulisust, laiaulatuslikkust ja konkurentsivéimet T&A-le
riiklikus ja rahvusvahelises kontekstis, visiooni ja arengu-
eesmadrkide asjakohasust, olulisust todstusele ja ettevot-
lusele ning teekaardi komponentide, investeeringute ja
opereerimiskulude asjakohasust. Igat taotlust hindas 1-5
valiseksperti ja mitu eksperti hindasid vordlusmomen-
di saamiseks 3-4 taotlust. Ekspertide leidmisel kasutas



ETAg Soome Akadeemia ja Rootsi Teadusndukogu abi
ning ETAg-i soovitusi ekspertide osas Lati ja Leedu ha-
ridusministeeriumitest. Eksperte kaasati ka Norrast ja
Taanist. Lisaks ekspertarvamusele andsid eksperdid igale
hindamiskomponendile ka punkte, mida aga ei sum-
meeritud ja ranget pingerida nende alusel ei koostatud.

Komisjon hindas nii vahearuandeid kui uusi ettepane-
kuid. Komisjoni koigilt liikmeilt paluti eelnevalt kirjalikke
hinnanguid koigi projektide kdigi hinnatavate parameet-
rite osas ning need saadeti enne komisjoni koosolekuid
liikmetele tutvumiseks. Juba rahastatud taotluste vahe-
aruannete juures hinnati ka vastavust rahastustaotluse
aluseks olnud lubadustele ja tegevuskavadele, mille jarel
otsustati nende jatmine teekaarti.

Hindamiskoosolekud toimusid kolmes osas. | hindamis-
koosolekul anallilsiti teekaardi seniste objektide vahe-
aruandeid ja tehti eelotsused, millised objektid jatkavad,
milliste osas vajatakse lisainformatsiooni ning millised
ei jatka. Il hindamiskoosolekul anallusiti uusi ettepa-
nekuid. Selgitati vélja lisainformatsiooni vajavad ette-
panekud ja nende esitajailt kiisiti tdiendavaid kisimusi
ja ettepanekuid, millele oodati vastuseid kas kirjalikult
vOi presentatsioonil. Presenteerima (hindamiskomisjo-
ni lll koosoleku ajal) paluti neli senise teekaardi objekti
esindajat ja viis uue ettepaneku esitajat. Ill hindamiskoos-
olekul formuleeriti nii seniste teekaardi objektide kui
uute ettepanekute kohta otsused teekaardis jatkamise
/ mittejatkamise kohta ning soovitused ja kommentaa-
rid. Komisjoni kdikide koosolekute otsused ja esitatud
formuleeringud on konsensuslikud.

On loomulik, et teekaardi laiapiirilisus voimaldab erineva
mojukuse ja haaratusega, valdkonniti erineva integree-
rimisastmega taotlusi. Alati ei pruugi esitatud lahedaste
taotluste Ghildamine olla hea lahendus, kaasamata voi-
vad jadada olulised partnerid. Parima, valdkonna tervik-
likkust ning riiklikku huvi tagava tulemuse jaoks on vaja
taiendavat laiapohjalist anallitsi. Seetottu tegi komisjon
veel kaks soovitust. Uhiskonna arengus olulist rolli man-
giva sotsiaalvaldkonna teadustaristu koordineerituma
arengu ja riigi vajadustega parema seostatuse huvides

peeti vajalikuks moodustada Statistikaameti, Riigikant-
selei, sotsiaalteadlaste, teiste ministeeriumite ja asjasse
puutuvate asutuste esindajatest komisjon, mis t66taks
valja kava sotsiaalteaduste valdkonna teadustaristute
koordineeritud arendamiseks. Teine soovitus puudu-
tab osalusi suurtes rahvusvahelistes teaduskeskustes /
teadustaristutes, kuhu praegu on esitatud taotlusi ,kes
ees, see mees” pohimottel. Komisjon soovitas tulevikus
kasitleda seda paketti teekaardi Gihe objektina, mille
erinevaid valdkondi haarava nimekirja tootaks valja Eesti
Teaduste Akadeemia.

Teekaart on nimekiri suuremahulistest teadustaristutest,
mis (ithendab erinevate uurimisriihmade ja asutuste aren-
guideid ning tegevusi eesmargiga olla rahvusvaheliselt
konkurentsivoimelisem. Tegemist ei ole ei finantseeri-
misotsuse ega ainsa teadustaristut arendava meetme-
ga. Teadustaristu komisjon loodab, et pohjalik arutelu,
esitatud soovitused ja komisjoni konsensuslik seisukoht
on panuseks riigi konkurentsivéime edendamisel.

Kristjan Haller
Teadustaristu komisjoni esimees
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INTRODUCTION, Kristjan Haller

At the beginning of this century, the race in knowledge-
based society forced the European Union (EU) to deal
with the coordinated development of research infrast-
ructures to a greater extent than before and in a more
systematic and foreseeing manner. The result was the
research infrastructure ESFRI (European Strategy Forum
on Research Infrastructures) roadmap initiated in 2006.
The need to develop internationally competitive research
and technology, the more eminent need to interconnect
the R&D sector and entrepreneurship and the example
of ESFRI provided the impetus to create the first Estonian
research infrastructure roadmap in 2010. The roadmap
was approved with Government Order No. 236 from 17
June 2010 as an annex to the Implementation Plan for
the Estonian Research, Development and Innovation
Strategy 2007-2013 “Knowledge-based Estonia”.

Although the roadmap is a long-term planning instru-
ment for the research infrastructure, with a longer than
ten-year perspective, it was required that the roadmap
be updated every three years and the interim reports on
projects that are already in the roadmap be evaluated. To
carry out this task, the Estonian Research Council crea-
ted an evaluation committee whose members include
people from the public, private and academic sector
with the executive board directive No. 1-1.4/13/43 from
11 April 2013. The tasks of the committee included a)
participation in the updating of the Estonian research inf-
rastructure roadmap, b) evaluation of current roadmap
objects and the projects submitted to the roadmap, and
¢) making propositions to the Estonian Research Council
on updating the roadmap. Based on the aforementioned
directive and the document from 17 April 2013 approved
by the research infrastructure committee “Updating the
Estonian Research Infrastructure Roadmap 2013”, the
committee started work in April 2013.

The previous roadmap committee had developed a de-
tailed method for evaluating applications and the new
committee took this as the basis for their work. Aiming
for integration with the European research environment,
especially that of Finland and the other Nordic countries,
the committee used Finland’s roadmap evaluation ques-

tionnaire and form. The committee’s task was to evaluate
the objects on the 2010 roadmap and their activities
so far as well as new submitted projects. Thus, unlike
in the previous round, the projects belonged to three
groups—roadmap projects that had received funding
(operating according to the 2010 roadmap application
and funding application’s action plan), those that had
not received funding (not operating as of yet or partly
funded by non-roadmap sources), and new roadmap
applications for which the conditions for applying were
complemented. In order to minimise the bureaucracy
for the research community, it was decided the roadmap
would be updated in two parallel parts. Based on the
information in the 2010 applications and the reports
received by the Estonian Research Council, the existing
roadmap objects were sent a pre-filled interim report
form by the Council. This only included questions about
the vision for the next five years along with investment
requirements, a request to confirm the pre-filled data
and add the information not included in the pre-filled
form. Funded objects were also asked how they are
keeping to the action plan and schedule. Proposals for
new infrastructures were asked on a separate improved
application form in English. Applying began with an
information day which introduced the task of updating
the roadmap, procedures and application forms and
provided answers to numerous questions. The deadline
for submitting the interim reports and new proposals
was 9 September 2013 and by that time all 20 roadmap
objects had submitted the interim reports and there
were 12 new infrastructure proposals.

For evaluating the new proposals, the committee used
foreign experts with a strong research background who
also held knowledge on building and/or managing re-
search infrastructures on a national level. The following
aspects of a roadmap application were assessed: im-
portance, comprehensiveness and competitiveness for
R&D in the national and international context, the rele-
vance of the vision and development goals, importance
to the industry and enterprises, and the relevance of
the roadmap’s components, investments and opera-
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tion costs. Each proposal was evaluated by 1-5 foreign
experts, while several experts evaluated 3-4 proposals
to gain a better point of comparison. Experts were rec-
ruited by the Estonian Research Council with the help
of the Academy of Finland and the Swedish Research
Council, and following the Council’s recommendations
on experts from Latvian and Lithuanian ministries of
education. There were experts from Norway and Den-
mark as well. In addition to their opinions, the experts
scored each evaluation criterion but these scores were
not summarised and no ranking was compiled.

The committee evaluated interim reports as well as new
proposals. All committee members were asked to pre-
sent written evaluations on all the parameters about all
the projects in advance and these were submitted for
reviewing to all members before the committee mee-
tings. The interim reports of objects that had already
received funding were also evaluated in view of their
conformity to the promises and action plans that served
as the basis for the funding application, and the deci-
sion of whether or not the project was to remain in the
roadmap was made accordingly.

Evaluation meetings were held in three parts. The first
meeting was for analysing the interim reports of the
current roadmap objects and making pre-decisions on
which objects would continue, which require additio-
nal information and which will not continue to be in
the roadmap. The second evaluation meeting was for
analysing new proposals. It was determined which pro-
posals require additional information and their authors
were asked additional questions and the presentation
of propositions which had to be provided either in writ-
ten form or at the presentation. Four representatives
of current roadmap objects and five representatives of
new proposals were asked to make a presentation (in
the third meeting of the committee). The third meeting
formed the decisions whether current objects would
continue or not continue in the roadmap and whether
new proposals would be accepted as well as provided
recommendations and comments. All decisions and for-
mulations of all the meetings are consensual.

Naturally, the wide range of the roadmap allows for app-
lications with a different influence and reach, which have
different integration levels in their field. Joining similar
applications might not always be a good solution; im-
portant partners might be left out. In order to achieve
the best result which guarantees the integrity of the
field and national interests, an additional broad-based
analysis is required. Therefore, the committee made two
more suggestions. The social sciences field, which has
an important part in the society’s development, should
be developed in a more coordinated manner and better
integrated with the country’s needs, and to achieve this,
it was considered necessary to form a committee that
includes representatives of Statistics Estonia, Govern-
ment Office, researchers of the field of social science,
other ministries and related institutions, to devise a plan
for the coordinated development of the social sciences
research infrastructures. The second recommendation
concerns participation in major international research
centres/infrastructures where applications have currently
been sent on the “first come, first served” principle. The
committee recommended treating this package as an
object of the roadmap with a list of different fields pro-
duced by the Estonian Academy of Sciences.

The roadmap is a list of large research infrastructures,
intended to link the development ideas and activities
of different research groups and institutions to improve
international competitiveness. It is not a funding decision
or the only method for developing the research infrast-
ructure. The research infrastructure committee hopes
that a profound discussion, the proposed recommenda-
tions and the committee’s consensual opinion contribute
to the improvement of the country’s competitiveness.

Kristjan Haller
Chairman of the Research Infrastructure Committee



The working group for the preparation of the Estonian research infrastructures roadmap was established
by Head of Estonian Research Council Directive No 1-1.4/13/43:

Kristjan Haller
Ene Ergma

Toivo Raim

Taavi Kotka

Oliver Vaartnou
Indrek Tammeaid
Juri Engelbrecht
Urmas Varblane
Toomas Asser
Martin Zobel
Toomas Kiibarsepp
Ivo Magi

Krista Aru

Chairman of the Committee, University of Tartu, Professor
President of the Riigikogu, academician
Ministry of Education and Research, Adviser at the Department of Research Policy

Ministry of Economic Affairs and Communications, Deputy Secretary General for
Communications and State Information Systems

Government Office, Director of Strategy

University of Helsinki, head of economic relations

Estonian Academy of Sciences, academician

Estonian Academy of Sciences, academician

Estonian Academy of Sciences, academician

Estonian Academy of Sciences, academician

Tallinn University of Technology, Professor

University of Tartu, Institute of Computer Science, visiting lecturer

Member of the Estonian Public Broadcasting Council
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Analilitilise keemia kvaliteedi infrastruktuur

Analiiiitilise keemia kvaliteedi infrastruktuur on vald-
kondadeiilene taristuobjekt, mis toetab moodsate kee-
milise analiiiisi metoodikate arendamist ja rakendamist
ning analiiiisitulemuste kvaliteedi tagamist teadus-, ji-
relevalve- ja toostuslaborites.

Taustainformatsioon

Peaaegu koik eksperimentaalteadused vajavad ta-
napaeval Gihe oma ,todriistana” analtitilist keemiat.
Mitmed viimase aja vdga olulised teadusavastused on
tehtud tanu analidtilise keemia meetodite kasutamisele.
Inimgenoomi dekodeerimisel rakendati elektroforeesi
meetodit, Maa ja asteroidi kokkuporkest tingitud di-
nosauruste valjasuremise hiipoteesi uurimisel rakendati
iriidiumi sisalduste madramist setetes jne. Taristu, mis
saab pakkuda kérgetasemelist keemilist anallilsi, on
oluline selleks, et tagada parimat kvaliteeti Eestis teh-
tavatele eksperimentaalteaduste uuringutele.

Skeem 1. AKKI Tuumiklaborid ja olulisem aparatuur.

AKKI peamised eesmargid on:

1.Koondada Eesti ressursid ja kompetents tipptasemega
analtutilise keemia moéotmiste teostamiseks ja uute
meetodite arendamiseks eesmargiga toetada uute
teadusavastuste saavutamist. Pakkuda uurimisto6 voi-
malusi teistele asutustele seadmetega, mis on kallid
voi vaiksematele uurimisgruppidele kattesaamatud.

2.Esindada Eesti analiiitilist keemiat rahvusvahelisel
tasandil nii baas- kui rakendusuuringutes.

3.Luua keskne ,kontaktipunkt” analtiitilise keemia kii-
simuste jaoks to0stusele ja muudele asutustele: ana-
[GUtilise keemia tugi teadus- ja arendustegevusele (sh
kemikaalide ja materjalide alal), koolitamine, padevus-
katsed ja muu koosto0o.

4.Toetada korgetasemelist analiittilise keemia ja kva-
liteeditagamise haridust, sealhulgas tlikooliharidust.

Pakkuja Tuumiklabor

1. Biomed-toit-keskkond

AKKI: /

TU,TTU, —_ 2.Materjalid-geo-arheo

EKUK
AN

3. Toostus-legaal-rakenduslik

Olulisem aparatuur

FT-ICR MS (koos LC ja MALDIga), LC-MS,
LC-ID-MS/MS, Keerukas tandem-MS,
CE ja CE-MS suisteemid, Mobiilne labor
kohtmé6tmiseks

FT-IR mikrospektroskoopia, Rontgen-
analtGtsiseadmed, LA-ICP-MS,
Nanoosakeste analiisaator

GS-MS/MS, LC-MS/MS ja ICP-MS
seadmed, 700 MHz NMR, erinevad
spetsiaalnaliisaatorid

' Kaldkirjas seadmed on plaanis soetada. Ulejaénud on olemas ja kasutuses. Akroniiiimid: FT-ICR - Fourier'i teisendusega ioon
tstklotron resonants massispektromeeter, MS — massispektromeeter, LC - vedelikkromatograaf, ID - isotooplahjendus, MALDI
- maatriks-assisteeritud-laser-desorptsioon-ionisatsioon, CE - kapillaarelektroforees, LA - laser ablatsioon, ICP - induktiivselt
sidestatud plasma, GC - gaaskromatograaf, NMR — tuumamagnetresonants.



Taristu

AKKI aluseks on Tartu Ulikooli, Tallinna Tehnikatilikooli
ja Eesti Keskkonnauuringute Keskuse pikaajaline koge-
mus analldtilise keemia valdkonnas nii 6ppetoo kui ka
erinevate teadusprojektide nadol. AKKI eesmarkide ellu-
viimiseks on olemas vajalik kérgetasemeline teadus- ja
tugipersonal. AKKI tuum on partnerite kdrgetasemelised
anallusilaborid ning samuti vajalikud véimalused erineva
tasemega Oppetoo ja koolituste korraldamiseks. Samuti
on Eestis mitu suurt laborit, mis on huvitatud koost60-
projektidest analttilise keemia valdkonnas.

AKKI eesmérkide saavutamiseks luuakse struktuur, mis
pohineb olemasolevatel asutustel. Seega koosneb AKKI
kolmest hajutatud tuumiklaborist (Skeem 1). Kdik kolm
partnerit panustavad igasse tuumiklaborisse. AKKI pa-
kub véimalust referentsmootmisteks, kalibreerimisteks,
konsultatsioonideks ja analtitsideks, mis ei ole muidu
kattesaadavad. Samuti on seadmeid vdimalik kasutada
baasuuringuteks ja meetodite valjatootamiseks. AKKI
peaks plaanide kohaselt saama juhtivaks analldtilise
keemia keskuseks Eestis ja iheks juhtivaks keskuseks
regioonis (Ida- ja Péhja-Euroopa). Uue taristu raames
soetatakse tdiendavaid seadmeid, et hoida ja parandada
kompetentsi taset.

Partnerlus

Taristu partnerid on Tartu Ulikool (TU), Tallinna Teh-
nikalikool (TTU) ja Eesti Keskkonnauuringute Keskus
(EKUK). Samuti on loodud partnerlussidemed Eesti
Keemiatoostuse Liiduga, Eesti Kvaliteedilihinguga,
suuremate laborivorgustikega ning paljude t66stus-
ettevotetega Eestis. Euroopa tasemel on loodud side-
med erinevate koostoovorgustikega nagu Eurachem ja
mitmekdlgsed sidemed teiste Ulikoolidega. Alates 2015.
aastast koordineerib TU ka magistritaseme (ihisdppeka-
va ,Excellence in Analytical Chemistry”, mille partnerid
on rida ulikoole ja ettevotteid Euroopast ja kaugemalt.

KONTAKT

Professor Ivo Leito

Tartu Ulikooli keemia instituut
Tel: (+372) 518 4176

E-mail: ivo.leito@ut.ee

WWW: www.akki.ee
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Estonian Centre of Analytical Chemistry (ECAC)

This centre is a distributed interdisciplinary scientific
research infrastructure for the development and app-
lication of modern analytical methods as well as the
quality assurance of chemical measurements in research,
surveillance and industry laboratories.

Background

Almost all experimental sciences need analytical che-
mistry as a tool. Some very important recent advances
made in science have occurred in fact via analytical
chemistry: decoding of the human genome (analysis
by electrophoresis), the meteorite impact hypothesis
of dinosaur extinction (iridium profiling in sediments),
etc. Infrastructure that can provide high-level chemical
analysis is crucial for assuring the best quality of the
research done in Estonia in experimental sciences.

Scheme 1. Core facilities and key instrumentation of ECAC.’

The main objectives of ECAC are:

1.Pooling of resources and competence to conduct
high—quality measurements in analytical chemist-
ry and develop new methods to promote possible
scientific breakthroughs. Providing a platform for
research work to other research institutes with inst-
ruments that are expensive or unavailable for smaller
research groups.

2.Representing Estonian analytical chemistry at the in-
ternational level, both in basic and applied research.

3.Creating a single reference point for industry and
agencies that are in need of help with chemical analy-
sis: assisting research and development activities in the
field of analytical chemistry (i.e. regarding chemicals
and materials), practitioner training, proficiency tests,
and partnership in various projects;

4.Supporting high-level education in analytical che-
mistry and its quality assurance aspects, including
university studies.

Provider Facility

1. Biomed-food-environmental

ECAC: /

UT,TUT, 2. Materials-geo-archeo

EKUK
N

3. Industrial-legal-applied

Instrumentation

FT-ICR MS (with LC and MALDI), LC-MS,
LC-ID-MS/MS, Sophisticated tandem
MS, CE and CE-MS systems, mobile
laboratory facility for one-site analysis

FT-IR microspectroscopy, X-ray
intruments, LA-ICP-MS, Laser
scattering nano-patrticle analyser

GS-MS/MS, LC-MS/MS and ICP-MS
setups, 700 MHz NMR, different
dedicated analyzers

' Instruments in italics are planned to purchase. The rest are available and operational. Acronyms: FT-ICR - Fourier’ Transform

lon Cyclotron Resonance, MS — Mass Spectrometer, LC - Liquid Chromatograph, ID - isotope dilution, MALDI — Matrix-Assisted

Laser Desorption and lonization, CE — Capillary Electrophoresis, LA — Laser Ablation, ICP — Inductively Coupled Plasma, GC — Gas

Chromatography, NMR - Nuclear Magnetic Resonance.



Infrastructure

ECAC is based on the long-term experience of the Uni-
versity of Tartu, Tallinn University of Technology and the
Estonian Environmental Research Centre in the field of
analytical chemistry, concerning the organisation of
studies as well as different research projects. ECAC has
a professional research and support personnel to help
accomplish its goals. The core of ECAC is made up of
the high-quality analysis laboratories of their partners
and also the necessary means to organise studies and
training on different levels. Also, there are several major
laboratories in Estonia that are interested in cooperation
on analytical chemistry projects.

In order to accomplish ECAC’s goals, a structure is deve-
loped based on the existing facilities. Therefore, ECAC
consists of three dispersed core laboratories (Scheme
1). All three partners contribute to each core laboratory.
ECAC offers an opportunity for reference measurements,
calibrations, consultations and analyses not otherwise
available for research groups. Moreover, instruments
that are part of the ECAC can be directly used for basic
research and method development.

In the long term ECAC is expected to become the leading
force in analytical chemistry in Estonia and a leader in
the region (Eastern and Northern Europe). Additional
equipment will be purchased in the framework of the
new infrastructure in order to maintain and improve the
level of competence.

Partnerships

ECAC has been set up by the University of Tartu (UT), Tal-
linn University of Technology (TUT) and Estonian Environ-
mental Research Centre (EKUK). In addition, partnerships
are formed with the Federation of Estonian Chemical
Industries, Estonian Association for Quality, the major
laboratory networks and prominent industries in Estonia.
On the European level there are contacts with different
cooperation networks, such as Eurachem, and various
relations to other universities. Starting from 2015, UT will
coordinate a joint master’s programme “Excellence in
Analytical Chemistry” which is partnered by a number of
universities and enterprises from Europe and elsewhere.

CONTACT

Professor Ivo Leito

University of Tartu, Institute of Chemistry
Tel: (+372) 5184 176

E-mail: ivo.leito@ut.ee

WWW: www.aki.ee
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Eesti Keskkonnaobservatoorium

Eesti Keskkonnaobservatoorium on Eesti teadusasutuste
ithiselt arendatav keskkonnauuringute eksperimentaal-
jaamade vorgustik, mis katab integreeritult keskkonna-
uuringute kolme teadussuunda:

1. atmosfidri-, maapoue- ja kliimauuringud;
2. bioloogilise mitmekesisuse uuringud;
3. merekeskkonna uuringud.

Eksperimentaaljaamade vorgustik on iihtne geograafi-
lis-klimaatiliselt integreeritud vililaborite ja automaat-
jaamade siisteem.

Taustainformatsioon

Eesti Keskkonnaobservatoorium hélmab vaatluste ja
eksperimentaalsete uuringutega nii elusloodust (lin-
nustik, loomastik, taimestik, kalad, muu vee-elustik)
kui ka nende elukeskkonna seisundit (atmosfaar, meri,
siseveekogud, pinnas, maapdu), samuti strateegiliste
loodusressursside uuringuid. Keskkonnaobservatooriumi
olulised funktsioonid on atmosfadri ning biosfaari, sh
mereokosisteemide vaheliste aine- ja energiavoogude
anallilis, maismaa- ja veedkosusteemide adaptatsiooni
kiisimused globaalsete muutuste kohta, eeskatt elurik-
kuse ja produktiivsuse muutused. Mitmes teadusasu-
tuses tehtavad veekogude uuringud seotakse Uhtseks
merevee, jarvevee, veekogude pdhja ning mere kohal
oleva atmosfaari omaduste mootmise (sh automaatjaa-
mad ja kaugseire), infotdotluse ja teadusliku analtiisi
vorgustikuks.

Taristu

Eesti Ulikoolide ja teadusasutuste kasutuses on rida va-
libaase ja uuringujaamu, mida kasutatakse keskkonna-
uuringutes. Arendatavad ja rajatavad uuringujaamad
asuvad keskkonnatingimuste muutlikkuse gradiendil
rannikust sisemaale ning neid toetavad mere ja sisevee-
kogude uuringuplatvormid. Keskkonnaobservatooriumi
oluline komponent on Jarvseljale rajatud atmosfaari-
biosfaari vastastikuse moju uurimise jaam SMEAR koos
130 m korguse mastiga, millega on seotud Rdéka FAHM
katsesiisteem ja atmosfaarivaatluste vorgustik (GAW, To-
ravere jaam). Erinevate taimkattetdpide liigirikkuse uu-

rimiseks on rajatud Puhtu-Laelatu kompleksi katsealad,
millega on seotud pikaajalised vaatlusread. Mereuurin-
guid toetab valilabor Kdigustes ja automaatmodtejaam
Keri saarel ning siseveekogude uuringud baseeruvad
Vértsjarve Limnoloogiakeskuse laboritel. Uuringujaamu
toetab geomaatika ja geoinformaatika teaduslabor, mis
tegeleb ruumiandmete kogumise, t66tlemise, anallilsi ja
visualiseerimise meetodite valjatddtamisega ning osutab
ruumiandmete to6tlemise tugiteenust rakenduslikel
planeerimistel.

Jargnevatel aastatel arendatakse edasi eelkdige labo-
ratoorset baasi juba rajatud eksperimentaaljaamades.
Véljaehitamisel on Laelatu jaama hoone ja Keri saare
aparatuuri tugijaam. Parandatakse oluliselt SMEAR ja
FAHM jaamade aparatuurset véimekust, sh mullakeemia,
Ohuorgaanika ja aerosoolide médtmise osas. Arendatak-
se edasi kaugseire andmestiku anallilisimise aparatuuri.
Uuringujaamu toetab geomaatika ja geoinformaatika
teaduslaborite vork, mis tegeleb ruumiandmete kogu-
mise, t00tlemise, anallilisi ja visualiseerimise meetodite
valjatéotamisega. Suurt rohku pannakse keskkonnauu-
ringute andmevoogude koondamisele, slistematisee-
rimisele, tarkvaralise unifitseerimise ja kdttesaadavuse
arendamisele.

Partnerlus

Eesti Keskkonnaobservatooriumi arendamisel osalevad
partneritena Tartu Ulikool, Eesti Maaiilikool, Tallinna Teh-
nikalikool, Tallinna Ulikool, Tartu Observatoorium ja
Eesti Keskkonnaagentuur. Eksperimentaaljaamades kui
vali-/laboritddde tugipunktides tehtav teadusto6 on alus
paljude lileeuroopaliste konsortsiumide (EUR-OCEANS,
MARS, MarBEF+, COST ES0804 jt) ja globaalsete uurin-
guvorgustike (nt Fluxnet, LTER, BSRN jt) t60s osemisele.
Oluline on teadussuuringute tugi riikliku keskkonnaseire
teostamisel ja tulemuste analiusil. Antud projekt haakub
otseselt ESFRI teekaardi (LifeWatch, AnakEE) projektidega
ja EL Horizon2020 programmi JPI Climate eesmarkide-
ga. Jarvselja SMEAR-jaam on Soomes juba pikka aega
efektiivselt toimiva unikaalse Arktikast kuni Baltimaadeni
ulatuva SMEAR-jaamade vorgustiku laienduseks Eestis.
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KONTAKT

Dr. Leho Ainsaar

Tartu Ulikooli

Okoloogia ja maateaduste instituut
Tel: (+372) 737 5812, (+372) 509 8624
E-mail: leho.ainsaar@ut.ee

WWW: http://kkobs.ut.ee/
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Estonian Environmental Observatory

The Estonian Environmental Observatory is an integ-
rated network of experimental environment stations
developed jointly by Estonian research institutions. It
covers the three main fields of environmental studies:

1. Atmosphere, Earth and climate studies
2. Biodiversity studies
3. Marine environment studies.

The network of experimental research stations is a joint
system of field laboratories and automatic stations rep-
resenting different geographical and climatic areas in
Estonia.

Background

The observatory functions include the monitoring and
experimental analysis of flora and fauna (birds, animals,
plants, fishes, other aquatic organisms.) and the surroun-
ding environment (@atmosphere, seawater, inland bodies
of water, soil, bedrock), as well as studies on strategic
natural resources. An important function of the obser-
vatory is analysing the exchange of energy and matter
between the atmosphere and biosphere, including ma-
rine ecosystems, the adaption of terrestrial and aquatic
ecosystems to global changes, including their impact to
biodiversity and bioproductivity. The observatory will
integrate different studies, carried out in several research
facilities, into a network of seawater, lake-water, bottom
environment, and above-sea atmosphere properties
measurements (incl. studies using automatic monito-
ring stations and remote sensing);data processing and
scientific analysis.

Infrastructure

A series of different field and research stations are used
for environmental studies by Estonian universities and
research institutions. These stations, which are being
improved and established, are located on the lines of
the environmental variability gradient stretching from
coastal areas towards inland. This network is supported
by marine and lake research platforms. Important parts
of the observatory are the station for measuring ecosys-
tem-atmosphere interrelation (SMEAR) with a 130-meter
antenna at Jarvselja, the related experimental system

FAHM at Roka and the integrated atmosphere watch sys-
tem (GAW, Toravere). Experimental field experiments for
studying plant biodiversity have been carried out in the
Puhtu-Laelatu complex station, supported by long-time
monitoring data lines. Marine studies are supported by
the field laboratory at Kiguste and the automatic station
on Keri Island, and inland water body studies are based
on the results of the laboratories at the Vortsjarv Limno-
logical Station. Experimental stations will be supported
by the new geomatics and geoinformatics laboratory,
which develops the methods for collecting, processing,
analysing and visualising geoinformation, and provides
ancillary services for geoinformation processing in app-
lied planning tasks.

The focus in the coming years lies in improving the
laboratory facilities in the existing stations. The deve-
lopments of the Laelatu station building and the equip-
ment base station on Keri Island are to be completed.
The instrumentation capacity of the SMEAR and FAHM
stations will be improved significantly, particularly for
measurements of soil chemistry, air organic compounds
and aerosols. The equipment for analysing data collected
via remote sensing will be developed further. Experi-
mental stations will be supported by the new geoma-
tics and geoinformatics laboratory, which develops
the methods for collecting, processing, analysing and
visualising geoinformation. An important emphasis will
be on developing the collection and systematization of
data sets from different environmental studies, and the
standardisation and accessibility of software.

Partnerships

The observatory’s development is supported jointly
by the University of Tartu, Estonian University of Life
Sciences, Tallinn University of Technology, Tallinn Uni-
versity, Tartu Observatory and Estonian Environment
Agency. Doing research work in the experimental sta-
tions is an essential basis for participating in different
European consortiums (EUR-OCEANS, MARS, MARBEF+,
COST ES0804, etc.) and global research networks (e.g.,
Fluxnet, LTER, BSRN, etc.). An important task for the
observatory is providing scientific support to national
environmental monitoring and analysing the results. The
Estonian Environmental Observatory is directly linked to



the aims of several ESFRI roadmap projects (LifeWatch,
AnaEE) and the EU Horizon2020 programme JPI Climate.
The SMEAR station at Jarvselja is an expansion of the
unique SMEAR stations network, reaching from the Arctic
to the Baltic region, which has operated successfully in
Finland for many years.

DA T miet

Mar Lottagn

CONTACT

Dr. Leho Ainsaar

University of Tartu,

Institute of Ecology and Earth Sciences
Tel: (+372) 737 5812, (+372) 509 8624
E-mail: leho.ainsaar@ut.ee

WWW: http://kkobs.ut.ee/
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Taimebioloogia infrastruktuur

Tipptasemel molekulaarse sordiaretuse ning taimede
stressibioloogia alase teadust66 voimaldamiseks luuak-
se tdisautomaatseid kasvuhooneid ja kasvukambreid,
fenotiipiseerimisroboteid, niisutus- ja maootesiisteeme
ning kaasaegset katsetehnikat holmavat hajusat taristut.

Taustainformatsioon

Fotoslinteesivad organismid on kogu orgaanilise si-
siniku allikas ja loomse elu alus maal. Rahvastiku kiire
kasvu tottu plahvatuslikult suurenenud energia- ja toi-
duvajadus on XXI sajandi peamine probleem ja kasvav
oht inimkonna jatkusuutlikule eksistentsile. Just taimed
voimaldavad toota klimaatiliselt neutraalset, taastuvat
energiat. Tohutu linnastumise taustal on taimed ka maa-
rava tahtsusega maa 6koslisteemide tasakaalu sailita-
misel. Lisaks on uus ja selge kasvutrend taimebioloogia
rakenduses nn. roheline keemia, kus taimi kasutatakse
erinevate, naiteks terapeutiliste omadustega molekuli-
de efektiivseks tootmiseks. Oleme joudnud aega, kus
mingi organismi genoomi sekveneerimine ei ole enam
limiteeriv. Samuti on muutunud erinevate taimede mis
tahes geenide ja valkude ekspressiooni iseloomustami-
ne vordlemisi kiiresti teostatavaks. Kiill aga on taime-
teaduses endiselt ebapiisav siirdefaas mudeltaimedelt
pollumajanduses ja metsanduses reaalselt kasutuses
olevatele kultuurliikidele. Selliste taimede kontrollitud
kasvatus- ja uurimistingimuste loomisele on eelkdige
suunatud ka kdesolev taristu.

Taristu

Tallinna Tehnikaiilikoolis ja Tartu Ulikoolis on olemas
taimekasvatuseks kohandatud ruumid ja rida taisauto-
maatseid kasvukambreid mudeltaimede kasvatamiseks.
Laborites on olemas tipptasemel varustus molekulaar- ja
rakubioloogiliseks uurimistédks. Tartu Ulikoolis on uni-
kaalsed aparatuurikompleksid, mis voimaldavad jalgida
taimede gaasivahetuse ja fotoslinteesi aktiivsust erine-
vates stressitingimustes. Eesti Maaiilikooli (EMU) Péllu-
majandus- ja keskkonnainstituudis on samuti olemas
ainulaadne aparatuurne baas taimede stressiuuringuteks
(lenduvate Uhendite ja fotoslinteesi mootestisteemid).
EMU Polli Aiandusuuringute keskuses on 50 ha puuvilja ja
marjakultuuride katseaedu, ainulaadne sordikollektsioon
ning andmekogu. Tootearenduskeskus ja sailitushoidla

voimaldavad teha kontrollitud atmosfaaris sdilitamise
ja puuviljade-marjade esmatdotlemise uuringuid. Eesti
Taimekasvatuse Instituudis on pohiliste péllukultuuride
osas kogutud suuremahulised sortide ja aretusmaterjali
kollektsioonid ning andmekogud. Kasutada on 400 ha
katsepoldudeks hasti sobivat péllumaad ning katse-
tehnika poldkatsete korraldamiseks 50 hektaril aastas.
Laboratoorne aparatuur véimaldab suuremahulisi kva-
liteedi uuringuid.

Nii TTU, EMU kui ka TU fundamentaalteaduslikult tuge-
vatel rihmadel puudub siiani véimalus kasvatada pol-
lumajanduses olulisi kultuure piisavalt suurtel pindadel.
Plaanitakse rajada kontrollitud tingimustega tanapdeva
vajadustele tarvilikud kasvuhooned nii EMU linnakusse
kui ka TU Raja tanava kompleksi. TTU-s kavatsetakse
nimetatud probleem lahendada taiendavate fiitotronide
ning kasvukambrite hankimisega.

Praegu kasutusel olevaid partnerite katsepdlde ja -aedu
kaasajastatakse oluliselt ja viiakse tingimuste kontrolli
voimaldavasse seisu. Jogeval tagab niisutusslisteemi
rajamine katsepollul kontrollitavad niiskustingimused
ja voimaldab teha suuremahulisi taimede pdua- ja hai-
guskindluse séeluuringuid. Samas on suuremahuliste
katsete kiireks ja kvaliteetseks koristamiseks vajalik
uue poélvkonna katsekombainide soetamine. Polli kat-
seaedade niisutus- ja 60kiilmakaitse stisteemi rajamine
tagab senisest parema kontrolli katsetingimuste Ule,
kaitseb oitsemisaegsete kevadkilmade eest ja tagab
suvistel pduaperioodidel taimede (htlase niiskusreziimi.
Kontrollitavate niiskustingimustega aladel on voimalik
skriinida mitmeaastaste kultuuride genotuilipide stres-
sitaluvust ja talvekindlust. Puuvilja- ja marjakultuuride
saagikoristuseks vajaliku katsetehnika kaasajastamine
(katsekombainid, mittedestruktiivsel [ahiinfrapuna (NIR)
spektroskoopial pdhinevate analiitisiseadmete ja 3D ning
varvuskaameratega varustatud sorteerimisliin) voimal-
dab koguda andmeid senisest oluliselt suuremas mahus
ja kvaliteetsemalt.

Samas on vajalik ka molekulaarbioloogiliste meetodi-
te arenguga pidev kaasaskaimine, mistottu on kavas
hankida tdiendav teise polvkonna DNA sekvenaator,
valgustasapinna fluorestsentsmikroskoop SPIM jms.



Partnerlus

Partneritena osalevad Tallinna Tehnikalikool, Eesti Maa-
ulikool, Tartu Ulikool ning Eesti Taimekasvatuse Instituut.

KONTAKT

Professor Erkki Truve
Tallinna Tehnikadlikool
Tel: (+372) 620 2005
E-mail: erkki.truve@ttu.ee
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Plant Biology Infrastructure -

From Molecules to High-Tech Agriculture

In order to enable high-tech molecular selective breeding
and research on plant stress biology, fully automatic
greenhouses and growth chambers, phenotyping robots,
irrigation and measurement systems will be procured,
and a dispersed infrastructure that encompasses modern
experimental technology will be established.

Background

Photosynthetic organisms are the only source of organic
carbon on Earth, thus enabling animal life on our planet.
Due to the rapid increase of population, the primary
challenge of the 21 century is to meet the increased
demand for energy and food in a secure and sustainable
way. Plants are the potential source for climatically neut-
ral, renewable energy. In the context of rapid urbaniza-
tion, plants are also the decisive factor in maintaining ba-
lance between the ecosystems of the Earth. In addition
to that, a new clearly increasingly popular application
of plant biology is “green chemistry”, where plants are
used for producing bioactive molecules, which have, for
example, therapeutic properties. We have reached the
point where sequencing the genome of any organism
is no longer a limitation. In parallel, the possibilities for
characterizing the expression level of whatever plant
gene or protein are relatively routine procedures. At
the same time, we still lag behind in the field of plant
research with regard to the transition from model plants
to cultured species used in agriculture and forestry. Crea-
ting controlled growth and research conditions for such
plants is also the aim of this infrastructure.

Infrastructure

Both the Tallinn University of Technology and Univer-
sity of Tartu have plant growth rooms and a series of
fully automated growth chambers for growing model
plants. Labs are equipped with high-tech equipment for
molecular and cell biology research. There are unique
instrumentation complexes for monitoring gas exchange
and photosynthetic activity in different stress condi-
tions at the University of Tartu. There are also unique
platforms for studying plant stress (measurements of
plant volatiles and photosynthesis) at the Institute of
Agricultural and Environmental Sciences (EULS). The

EULS Horticultural Research Centre at Polli has 50 hec-
tares of experimental fruit and berry gardens, a unique
collection of cultivars and a data base. It is possible to
study the preservation and primary treatment of fruits
and berries under controlled conditions in the product
development centre and storage rooms. The Estonian
Crop Research Institute has large collections and data-
bases of cultivars and breeding material for main crop
plants. There are 400 ha of agricultural land which is well
suited for trial fields and experiments are carried out
with trial equipment on 50 ha annually. The laboratory
facilities allow large scale quality research.

The scientifically strong research groups in TUT, EULS as
well as in UT still lack the needed capacity to grow crop
plants on large areas. We plan to build modern green-
houses with controlled conditions to the EULS campus
as well as to the UT premises at Raja street in Tartu. The
same obstacle at TUT will be overcome by purchasing
new plant growth chambers and phytotrons.

At the same time, the existing experimental fields and
gardens of partners currently in use will be modernized
and the conditions will be developed to be such that
it will be possible to control them. At JOgeva, the new
irrigation system allows to control humidity and carry
out large-scale screening studies on the disease and
drought tolerance of plants. Nevertheless, in order to
harvest the crops of large-scale experiments quickly
and effectively, next generation field harvesters are
needed. At Polli experimental gardens, the irrigation
and frost protection systems guarantee better control
over experimental conditions, enable better protection
against spring frost during the flowering period as well
as stable humidity conditions during summer droughts.
In controlled humidity areas, it is possible to conduct
stress and winter hardiness research regarding different
genotypes of perennial horticulture crops. New modern
harvesting equipment for fruits and berries (harvesters,
analysis equipment based on non-destructive near-inf-
rared spectroscopy, 3D and colour cameras for sorting
lines) enables collecting data that is of a better quality
and collecting it in larger quantities than it is possible
today.



There is always the requirement to keep up with the con-
tinuous development of molecular biology equipment. In
line with that, we intend to purchase an additional next
generation DNA sequencer, a light sheet fluorescence
microscope SPIM, etc.

Partnerships

The partners are the Tallinn University of Technology,
Estonian University of Life Sciences, University of Tartu
and Estonian Crop Research Institute.
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CONTACT

Professor Erkki Truve

Tallinn University of Technology
Tel: (+372) 620 2005,

E-mail: erkki.truve@ttu.ee
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Eesti teaduse ja hariduse andmeside

optiline magistraalvork

Teadus- ja arendustegevuse jaoks luuakse kogu Eestit
kattev iilikiire optiline magistraalvork, mille iilesanne on
Eesti teadusasutustele ja -taristutele vajaliku kaasaegse
andmesideiihenduse pakkumine.

Taustainformatsioon

Optiline magistraalvork on alustaristu kéikidele teadus-
taristu objektidele, mis vajavad piiritilest koost6od, kiiret
andmeedastust ja suurte andmemahtude tlekandmist.
Eesti teadlaste koost66 toimub Euroopa ja muu maail-
maga Eesti Hariduse ja Teaduse Andmesidevorgu EENet
ja GEANTI* vorgu kaudu. Optiline magistraalvork tagab
Eesti teaduse vajadustele vastava akadeemilise andmesi-
devorgu toimimise ning selle vastavuse uutele innovaa-
tilistele projektidele. Seeldbi saavad Eesti akadeemilisele
kogukonnale kdttesaadavaks kdige kaasaegsemad and-
mesidelahendused ja ndudlikumad internetiteenused.

Taristu

Olemasolev taristu ihendab dubleeritud optiliste and-
mesidekanalite ringidega Uile Eesti mitu teadusasutust,
mis kasutavad juba praegu 10 Gbps Gihenduskiirust. Balti
Ringi solmpunktidesse Valgas, Narvas ja Helsingis loo-
dud Ghenduskohad voimaldavad uuel tasemel koost6od
naaberriikide ja POhjamaadega.
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Teadusandmete kasv, uued teenused ja rahvusvaheline
koostd6 nduavad andmesidevorgu edasiarendamist.
Arvutuskeskused, andmehoidlad ja teenused vajavad
100-400 Gbps ihenduskiirusi. Andmesidevorgu sei-
re- ja halduslahendused vajavad kaasajastamist. ESFRI*
ja LHC* projektide partnerid vajavad kvaliteetsemaks
andmesideks eraldatud valguskanalite (lightpath) ka-
sutuselevottu.

Partnerlus

Taristu koordinaator on Hariduse Infotehnoloogia Siht-
asutus. Partnerite hulka kuuluvad Ulikoolid, teadusasu-
tused ja -taristud; samuti GEANT vérk, mis Gihendab
enam kui 8000 Euroopa teadus- ja kdrgharidusasutust
omavahel ulikiirete kanalitega ning tagab Ghenduse
globaalse internetiga.

Balti Ring on 2010. a P6hjamaade Ministrite Nouko-
gu strateegilise uurimuse “Knowledge Infrastructure
for the 5th Freedom in the Baltic Sea Area” alusel
kavandatav Ladnemerd imbritsev fiiberoptikavork,
koondades liheksa riigi akadeemilisi andmesidevor-
ke. Balti Ring seob Ladnemerd timbritsevaid e-tea-
duse kogukondi, tagab teadlastele kiire, kvaliteetse
ja turvalise vorguiihenduse ning tugevdab nende
koostodd ja rolli Euroopa koost66s laiemalt.

KONTAKT

Urmas Lett

Hariduse Infotehnoloogia Sihtasutus

Eesti Hariduse ja Teaduse Andmesidevork (EENet)
Tel: (+372) 730 2110

E-mail: urmas.lett@eenet.ee

WWW: http://www.eenet.ee/EENet/optikavork



The Optical Backbone Network of Estonian

Research and Education

An extremely fast optical backbone network for research
and development that covers the entire Estonia and pro-
vides Estonian research institutions and infrastructures
with the necessary modern data communication access
will be created.

Background

The optical backbone network is the foundation for
all the research infrastructure objects that need cross-
border collaboration, as well as high speed and exten-
sive data transmission. The cooperation between the
researchers of Estonia, Europe and the rest of the world
is conducted via the Estonian Education and Research
Network EENet and the GEANT* network. The optical
backbone network ensures the operation of the acade-
mic network that corresponds to the needs of Estonian
research and new innovative projects. Henceforward, the
Estonian academic community will be provided with the
most modern data transmission solutions and Internet
services corresponding to the highest of demands.

Infrastructure

The existing infrastructure connects research institutions
all over Estonia, who are already using 10 Gbps connec-
tions, with rings of duplicated optical data transmission
networks. The Baltic Ring nodes in Valga, Narva and
Helsinki enable cooperation with the Nordic and neig-
hbouring countries on a new level.

The Baltic Ring. Source: NORDUnet

Increasing amounts of research data, new services and
international collaboration require the further develop-
ment of the data communication network. Computing
facilities, data repositories and services require 100-400
Gbps connections. The monitoring and management
of the data communication network also need to be
modernized. ESFRI* and LHC* project partners need
to implement lightpaths for the better quality of data
communication.

Partnerships

The infrastructure is coordinated by the Information
Technology Foundation for Education. Universities, re-
search institutions and research infrastructures are all
partners of EENet; as well as the GEANT network that
connects over 8,000 European research and higher
education institutions with high bandwidth and provi-
des connection to the global Internet.

The Baltic Ring is a fibre-optic network surrounding
the Baltic Sea and joining the academic data trans-
mission networks of nine countries, which it is plan-
ned to establish on the basis of the Nordic Council
of Ministers’ 2010 strategic research “Knowledge
Infrastructure for the 5th Freedom in the Baltic Sea
Area”. The Baltic Ring brings together the e-research
communities surrounding the Baltic Sea, guarantees
a fast, high-quality and safe connection to the re-
searchers as well as strengthens their cooperation
and role in Europe as a whole.

CONTACT

Urmas Lett

Information Technology Foundation for Education
The Estonian Education and Research Network (EENet)
Tel: (+372) 730 2110

E-mail: urmas.lett@eenet.ee

WWW: http://www.eenet.ee/EENet/optikavork
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Eesti Teadusarvutuste Infrastruktuur (ETAIS)

Eesti Teadusarvutuste Infrastruktuur on iile-eestilise
tihtsusega teadustaristu, mis tagab Eesti teadlastele
ligipddsu suurtele arvutus- ja salvestusressurssidele
mahukate teadusarvutuste tegemiseks.

Taustainformatsioon

Arvutamist kasutavad enamik tanapaevaseid loodustea-
duslikke distsipliine. Geeniandmete t66tlus, uute mole-
kulide modelleerimine, galaktikate klassifitseerimine,
tuumauuringud jpm vajavad suuri salvestusmahte ja
ohtralt arvutusvoimsust, et teadlased saaksid kiiresti ja
piisava tdpsusega oma t60d teha.

Taristu

Teadusarvutustega on Eestis tegeldud aastakiimneid.
1970.-1980. aastatel olid arvutid suured ja votsid enda
alla terved toad. 1990. aastatel toimus personaalarvuti
voidukdik. Tanapdeval on areng joudnud taas flilsiliselt
suurte arvutiteni, mis nduavad eraldi ruume ja arvutite
tooks vajalikku tugitaristut. Eesti teadusasutuste vahe-
list hajusarvutuste taristut on arendatud alates 2003.
aastast. 2011.-2014. aastal loodi voi tdiendati kolme ar-
vutuskeskust — Tartu Ulikoolis, Tallinna Tehnikatilikoolis
ning Keemilise ja Bioloogilise Fliusika Instituudis. Hangiti
arvutusserverid ja salvestuslahendused, mille summaar-
ne arvutusvéimsus on u 100 Tflops ja salvestusmaht u
4 PB. Paigaldatud on arvutamiseks vajalik tarkvara ning
koolitatud kasutajatoe spetsialistid. Eesti Hariduse ja
Teaduse Andmesidevork (EENet) on vilja to6tanud
keskse kasutajate tuvastamise ja haldamise slisteemi
TAAT (http://taat.edu.ee), mis vdimaldab kasutajal oma
koduasutuse kasutajatunnusega kasutada koiki ETAISI
teenuseid. Tulemuseks saadi taristu, mis véimaldab Eesti
teadlastel arvutusmahukaid tlesandeid lahendada kii-
remini ja senisest mugavamalt.

Partnerlus

ETAIS-i partnerid on Tartu Ulikool, Tallinna Tehnikaiili-
kool, Keemilise ja Bioloogilise Fiilisika Instituut ning Ees-
ti Hariduse ja Teaduse Andmesidevork (EENet). ETAISI
taristu on alus mitme teise teadustaristu toimimiseks,
naiteks Eesti Keeleressursside Keskus, ELIXIR, Eesti Ge-
noomikakeskus jt.

i
i
|
:

KONTAKT

Lauri Anton

Tartu Ulikooli teadusarvutuste keskus
Tel: (+372) 518 2071

E-mail: lauri.anton@ut.ee

WWW: http://www.etais.ee/



Estonian Scientific Computing Infrastructure

The Estonian Scientific Computing Infrastructure is a
research infrastructure important on a national level
in Estonia, providing Estonian researchers with access
to vast computing and storage resources necessary for
capacious scientific computing.

Background information

Computation is used by most modern natural science
disciplines. Gene sequencing, molecular modelling,
classification of galaxies, nuclear research, etc. require
vast storage capacities and extensive computing power
to enable scientists to obtain results quickly and with
sufficient accuracy.

Infrastructure

In Estonia, scientific computing has been practiced al-
ready for decades. In the 1970s and 1980s computers
were large machines and occupied whole halls. The
1990s was the era of personal computers. Nowadays
scientists again use physically big computers which
require dedicated server rooms and an infrastructure
that supports the computers’ work. Estonian research
institutions have been developing a distributed com-
puting infrastructure since 2003. In the years 2011-2014
three computing centres were established or upgraded
in the University of Tartu, Tallinn University of Techno-
logy and the National Institute of Chemical Physics and
Biophysics (KBFI). The procured computing servers and
storage solutions have about 100 Tflops of total compu-
ting power and about 4PB of storage capacity. A wide
variety of software packages have been installed and
there is support staff to assist in case of problems. EENet
developed the unified authentication and authorisation
management system TAAT (http://taat.edu.ee), which
allows the users to access all the ETAIS services with the
account of their institution. The result of the project is an
infrastructure that enables Estonian researchers to solve
compute-intensive tasks faster and more conveniently.

Partnerships

The University of Tartu, Tallinn University of Technology,
National Institute of Chemical Physics and Biophysics
and the Estonian Education and Research Network are
partners of ETAIS. ETAIS serves as the basis for a number
of other core infrastructures like the Centre of Estonian
Language Resources, ELIXIR Estonia, Estonian Centre for
Genomics and others.

CONTACT

Lauri Anton

University of Tartu, High Performance Computing Centre
Tel: +372 518 2071

E-mail: lauri.anton@ut.ee

WWW: http://www.etais.ee/
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ELIXIR - Eluteaduste andmete teadustaristu

ELIXIR (European Life Sciences Infrastructure for Bio-
logical Information) on bioloogiliste andmete ja bio-
informaatika teadustaristu, mille eesmdrk on tagada
piirangutevaba andmebaaside, tarkvara, arvutiressursi
ja kasutajakoolituse kestlik areng ja kasutamine.

Taustainformatsioon

Eluteadused katavad vdga laia spektri erialasid ja raken-
dusi geneetikast ja molekulaarbioloogiast kuni kesk-
konnateaduste, pdllumajanduse ja arstiteaduseni. Neid
Uhendab elu geneetiline ja molekulaarne alus, mille uuri-
mise kaigus genereeritakse vaga erinevad andmed, mille
haldus ja anallitis néuab globaalset panustamist. ELIXIRi
eesmark on Uhendada bioteaduse andmete, tooriistade,
arvutiressursi, standardite ja koolituse teenusepakku-
jad Uhtseks taristuks, mille liikkmetel on kaasvastutus
bioloogiliste andmete esitamise ja juhtimise osas. Selle
asemel, et koondada teadmisi ja vahendeid Uhte kohta,
on ELIXIRi hajusa struktuuri eesmark erinevate liilkmete
tugevustele toetumine. ELIXIRi raames (ihendatakse
erinevad andmebaasid UGhtseks suureks bioinformaa-
tika taristuks. Sel viisil on véimalik erinevaid t60riistu
kergemini Uhendada ja hélbustada teadlastel tulemuste
télgendamist. Lisaks on ELIXIRi eesmark Ghtsete standar-
dite ja parimate tavade maaratlemine ning juurutami-
ne, mille tulemusel saab luua Uhtse, labipaistva taristu,
mis Uhendab laialt levinud ressursid. Loppkasutajatele
voimaldab korrastatud taristu lihtsamat ligipaasu bio-
informaatika toovahenditele.

Taristu

ELIXIR Eesti liikmete esmane taristu on mitu seni aren-
datud veebiteenust ja analiitsitarkvara. Tartu Ulikoolis
on Molekulaar- ja Rakubioloogia instituudis ning Arvuti-
teaduse instituudis loodud vo6i edasi arendatud kiimneid
erinevaid tooriistu ja andmebaase praimerite disaini,
geenide funktsiooni analliusi, geeniekspressiooni, tu-
virakkude, jne alal. Tallinna Tehnikadlikoolis ja Tallinna
Ulikoolis tegeletakse teadusega peamiselt metagenoo-
mika valdkonnas. Euraasia populatsiooni andmebaas (ge-
notuubid ning sekventsid) on loodud Eesti Biokeskuses.

ELIXIR Eesti eesmark on Ghildada Eestis loodud Uksikud
tooriistad ja andmebaasid Uleeuroopalise taristu olu-
listeks komponentideks, tagades Uhtsed standardid,
teenuste ajakohasuse ja korge kvaliteedi. Koos Euroopa
partneritega arendatakse tuumikteenuseid, tehnilist
taristut, turvalisi pilvelahendusi, standardeid ja koos-
toovoime raamistikke, edendatakse suhtlust globaalsete
andmete halduse kogukondadega, tootatakse vilja ja
jagatakse koolitusi. ELIXIR Eesti lilesanne on osaleda
rahvusvahelises to6jaotuses ja lisaks panna alus Eesti-
sisesele bioinformaatika teenuste pakkumisele.

Partnerlus

Euroopas on partnerid ELIXIR konsortsiumi liilkmesriigid
ja Euroopa Molekulaarbioloogia Laboratoorium (EMBL).
EMBLi Euroopa Bioinformaatika instituut on tleeuroo-
palise taristu ELIXIR koordinaator. Liikmesriikides paik-
nevad riiklikud keskused, mis on lepingulises vahekorras
Euroopa keskusega. Alates 2013. aastast on Eesti Euroopa
eluteaduste andmete teadustaristu ELIXIR liige. ELIXIR
Eesti keskuse on partnerid Tartu Ulikool (koordinaator),
Eesti Biokeskus, Tallinna Tehnikatilikool ja KBFI. ELIXIR on
avatud konsortsium, kuhu saab lisada uusi rihmi ja or-
ganisatsioone, kes suudavad tagada taristu edendamise.

elixir

ESTONIA
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KONTAKT

Professor Jaak Vilo

Tartu Ulikooli arvutiteaduse instituut
Tel: (+372) 737 5483

E-mail: jaak.vilo@ut.ee

WWW: http://elixir.ut.ee
http://www.elixir-europe.org
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ELIXIR Estonia—European Life Sciences
Infrastructure for Biological Information

ELIXIR (European Life Sciences Infrastructure for
Biological Information) is a science infrastructure of
biological data and bioinformation and its aim is to
provide the sustainable development and application of
limitless data bases, software, computer resources and
practitioner training.

Background

Life sciences cover a wide spectrum of subject fields
and applications, ranging from genetics and molecular
biology to environmental science and medical science.
They are related through life’s genetic and molecular
foundation during the study of which various data is ge-
nerated, while managing it requires global contributions.
ELIXIR brings together independent bioscience facilities,
providing data, tools, computer resources, standards and
trainings to create an infrastructure whose contributors
share the responsibility for biological data delivery and
management. Instead of concentrating all of the exper-
tise and resources needed into one place, ELIXIR has a
distributed structure that draws on the strengths of its
many members. ELIXIR will link the different databases
into a large bioinformatics infrastructure. This way it is
more convenient to connect different tools and enable
researchers to interpret the data they contain. In ad-
dition, ELIXIR aims to define and introduce universal
standards and best practices in order to present users
with a single, transparent interface linking resources that
are widely distributed. For the final users, the improved
infrastructure provides an easier access to the tools of
bioinformatics.

Infrastructure

ELIXIR-associated research groups in Estonia are currently
maintaining a large number of web services and analysis
software which is the basis for the first stage of the ELIXIR
infrastructure. The Institute of Molecular and Cell Biology
and the Institute of Computer Science at the University
of Tartu have created or developed dozens of individual

tools and databases about primer design, functional
genomics, gene expression, stem cells, etc. The Tallinn
University of Technology and Tallinn University prima-
rily develop the field of metagenomics. The Estonian
Biocentre has created publicly shared data about the
Eurasian population (genotypes, sequences), etc.

ELIXIR Estonia intends to unite individual tools and ser-
vices developed in Estonia and upgrade them into the
core components of the European bioinformatics infra-
structure by ensuring common standards, and modern,
high-quality services.

Together with ELIXIR partners in Europe, core services,
technical infrastructure, secure cloud solutions, stan-
dards and cooperation interoperability frameworks are
developed; communication with global communities of
data management will be promoted, training programs
will be developed and organized. ELIXIR Estonia’s task
is to participate in international collaborations as well
as to lay the foundation for providing bioinformatics
services in Estonia.

Partnerships

ELIXIR Estonia’s partners in Europe are all the member
states of the ELIXIR consortium and the European Mo-
lecular Biology Laboratory (EMBL). ELIXIR is coordinated
by EMBL's European Bioinformatics Institute. There are
national centres in all the member states, whereas they
have a contractual relationship with the European centre.
Since 2013, Estonia is a member of the European Life
Sciences Infrastructure ELIXIR. Locally, ELIXIR Estonia is
composed of the University of Tartu (the coordinator),
Estonian Biocentre, Tallinn University of Technology and
the National Institute of Chemical Physics and Biophy-
sics. ELIXIR is an open consortium which can accept new
groups and organizations that are able to contribute to
the development of the infrastructure.

®
elixir

ESTONIA
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CONTACT

Professor Jaak Vilo
University of Tartu, Institute of Computer Science
Tel: (+372) 737 5483
E-mail: jaak.vilo@ut.ee
WWW: http://elixir.ut.ee
http://www.elixir-europe.org
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Infotehnoloogiline mobiilsusobservatoorium (IMO)

Infotehnoloogiline mobiilsusobservatoorium loob ter-
vikliku teadusliku andmetaristu rahvastiku ruumilise
mobiilsuse alaste uuringute tegemiseks, kasutades nii
traditsioonilisi statistikaandmebaase kui kaasaegseid
infotehnoloogilisi andmeallikaid.

Taustainformatsioon

Uhiskonna ruumiline mobiilsus on kaasajal viaga ak-
tuaalne teema. Mobiilsuse kasv tahendab valjarandega
seotud raskusi vdljarande riikidele ja 16imimisega seo-
tud Ulesandeid sisserande riikidele. Samuti pdhjustab
mobiilsus riigisiseselt ebavordsust ning transpordi- ja
keskkonnaprobleeme. Rannete uurimine ja poliitikate
kujundamine on aktuaalne teema Euroopa Liidus ja kogu
maailmas. IMO on mobiilsusuuringuid toetav andme-
taristu, mis integreerib info- ja kommunikatsiooniteh-
noloogiapdhiseid ning traditsioonilisi andmeallikaid.

Taristu

Tartu Ulikooli geograafia osakonnas on alates 2002.
aastast koostoos EMTga valja arendatud maailmas uni-
kaalne mobiilpositsioneerimisel pohinev andmebaas
inimeste igapaevaste lilkkumiste kohta Eestis. Tartu Uli-
kooli majandusteaduskond ja rahvastikugeograafid on
loonud erinevate registrite ja rahvastiku-uuringute indi-
viduaalandmetest mitmekesise uurimistaristu. Olemas-
oleva taristu oluline osa on Eesti Statistika 1989., 2000.
ja 2011. aasta rahvaloenduste ning teiste Uleriigiliste uu-
ringute andmebaasid. Tallinna Tehnikatlikooli logistika
instituudis ja kiiberneetika instituudis on pikaajaliselt
kogutud transpordiuuringute ja sensorite andmed ning
automaatikainstituudis valja arendatud uue pélvkonna
linnasensorid.

Uhtsesse andmetaristusse tuuakse andmebaasid, mis
vdimaldavad anallisida inimeste igapdevaseid liiku-
misi, ruumilise mobiilsuse seoseid t66turu muutuste ja
transpordikasutusega ning samuti pikaajalisi muutusi
rahvastiku ruumilises mobiilsuses ja selle mojutegureid.
Loodavas andmetaristus tdiendavad detailsed rahvas-
tikuandmed ning kaasaegsetest info- ja kommunikat-
sioonitehnoloogilistest allikatest saadud andmed teine-
teist mélemapoolselt. Andmetaristu rajamise oluline osa
on metodoloogiline harmoniseerimine, isikuandmete
kaitse ja turvalise andmehalduse tagamine, partnerdili-
koolidesse andmelaborite rajamine ja kasutajasobraliku
distantstookeskkonna loomine. IMO andmetaristu voi-
maldab valja arendada kaasaegseid seirekeskkondasid
ja otsuseid toetavaid slisteeme.

Partnerlus

Taristu partnerid on Tartu Ulikooli geograafia osakond
ja majandusteaduskond, Eesti Statistikaamet, Tallinna
Tehnikaulikooli logistikainstituut, kiiberneetika instituut
ja automaatikainstituut. Koigil projekti partneritel on
ulatuslik rahvusvaheline vorgustik ja tihe koost6 nii
avaliku sektori, erasektori kui kolmanda sektoriga.

KONTAKT

Professor Rein Ahas

Tartu Ulikooli geograafia osakond
Tel: (+372) 503 5915

E-mail: rein.ahas@ut.ee



Infotechnological Mobility Observatory (IMO)

The Infotechnological Mobility Observatory is a data
infrastructure integrating traditional statistical and
modern infotechnological databases for studying an im-
portant research topic of the 21* century—the spatial
mobility of the population.

Background

The spatial mobility in society is currently an important
topic. The growth of mobility presents countries from
whence the population emigrates with emigration chal-
lenges and countries to where people immigrate with
integration challenges. It is also a contributing factor
in transport-related and environmental problems and
causes inequality within a nation. Researching migration
and developing related policies is currently topical in
the EU as well as the rest of the world. The IMO is a data
infrastructure to support mobility studies, integrating
information and communication technology-based data
with traditional data collections.

Infrastructure

The Geography Department at the University of Tartu
has collaborated with the mobile network operator EMT
since 2002 in the development of a unique database of
the everyday movement of people in Estonia, based on
mobile phone tracking. The Faculty of Economics and
population geographers at the University of Tartu have
integrated the individual data of different registries and
population surveys into a varied research infrastructure.
The most important parts of the existing infrastructure
are the databases of the censuses carried out by Statistics

Estonia in 1989, 2000 and 2011, as well as other national
studies. The Department of Logistics and the Institute
of Cybernetics at the Tallinn University of Technology
have collected various sensor data and transportation
research data, and the Department of Computer Control
has developed new generation urban sensors.

Databases are focused into a unitary data infrastructure
which enables analysing people’s everyday movements,
the relations of spatial mobility to changes in the labour
market, and use of transportation, as well as long-term
changes in the spatial mobility of the population and its
influencing factors. In such a data infrastructure, detai-
led population data and data from modern sources of
information and communication technologies supple-
ment each other. An important part of the IMO is me-
thodological harmonization, ensuring personal data
protection and safe data management, establishing data
laboratories in the partner universities and creating a
user-friendly distance working environment. The IMO
data infrastructure enables the development of con-
temporary monitoring environments and systems to
support decision making.

Partnerships

The partners of IMO are: the Department of Geography
(coordinator) and Faculty of Economics and Business
Administration at the University of Tartu; Statistics Es-
tonia; the Institute of Logistics, Institute of Cybernetics
and Department of Computer Control at the Tallinn Uni-
versity of Technology. All project partners have their
own extensive international networks and work in close
cooperation with the public sector, private sector, as
well as the non-profit sector.

CONTACT

Professor Rein Ahas

University of Tartu, Department of Geography
Tel: (+372) 503 5915

E-mail: rein.ahas@ut.ee
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Eesti e-varamu ja kogude sailitamine

Teadustaristu e-varamu tagab Eesti mdlu- ja teadus-
asutustes sdilitatava ning loodava teadus-, arendus- ja
loometegevuseks oluliste inforessursside kittesaadavuse.
Arendatakse kolme teenust: kogude digitaliseerimist,
fiiiisilist sdilitamist ja info kittesaadavaks tegemist e-
varamu portaalis.

Taustainformatsioon
E-varamu taristu arendamise eesmark on:

1. tagada voimalikult suure hulga informatsiooni olemas-
olu ja kattesaadavus digitaalsel kujul, selleks:

suurendada oluliselt triikiste digiteerimise véime-
kust (aastas kuni 15 min [k);

- luua taiendavat voimekust kultuurilooliselt oluliste
analoogkandjatel olevate audio- ja visuaalteavikute
digiteerimiseks ja viia viie aasta jooksul repositoo-
riumis salvestamise valmiduseni 5800 magnetlinti-
del helisalvestist ning VHS videot, 1500 digitaalselt
stindinud audio-visuaalteavikut ja 10 000 fotot;

- suurendada kompetentsust ja voimekust digitaalse
informatsiooni kdsitlemisel, sdilitamisel ning kat-
tesaadavaks tegemisel;

— luua Eesti e-ressursside kasutamist holbustav vee-
bivarav (portaal);

2. liighappelisel paberil olevate teadus- ja kultuuriloolise
vaartusega trukiste havimise ennetamiseks ja nende
fUdsilise eluea pikendamiseks votta kasutusele mass-
neutraliseerimise tehnoloogia.

Taristu

Rahvusraamatukogu digitaalarhiiv DIGAR (http://digar.
nlib.ee/digar/esileht). E-varamu projekti raames toimub
DIGARI kiirem riist- ja tarkvaraline edasiarendamine, et
see oleks suuteline vastu votma ka teiste asutuste digi-
teeritud ja digitaalselt stindinud materjale (raamatud,
ajakirjad), varustama need automaatselt metaandmetega
ning tagama sailivuse ja juurdepaasu pikka ajahorisonti
arvestavas tulevikus.

Loodav e-varamu taristu koosneb jargmistest osadest:

« E-varamu veebivaray, et luua Uihtne juurdepads Eesti
maluasutustes (raamatukogud, arhiivid, muuseumid),
ulikoolides, teadus- ja arendusasutustes loodud andme-
kogudele; rahvusvaheliste vahendajate kaudu tellitava-
tele teadusandmebaasidele ning avatud juurdepaasu-
ga teaduspublikatsioonidele. Veebivaravat arendab ja
hakkab haldama Eesti Raamatukoguvérgu Konsortsium.

- Tallinna Ulikooli Akadeemilise Raamatukogu triikiste
digiteerimiskeskus.

+ Eesti Kirjandusmuuseumi audio- ja visuaalteavikute
digiteerimiskeskus.

« Tartu Ulikooli Raamatukogu liighappelisel paberil trii-
kiste mass-neutraliseerimise keskus.

Partnerlus

Partnerid on Tartu Ulikooli Raamatukogu (www.utlib.
ee), Tallinna Ulikooli Akadeemiline Raamatukogu (www.
tlulib.ee), Eesti Raamatukoguvoérgu Konsortsium (ELNET
Konsortsium; www.elnet.ee), Eesti Kirjandusmuuseum
(www.kirmus.ee), Eesti Rahvusraamatukogu (www.nlib.
ee) ja Rahvusarhiiv (www.ra.ee).

KONTAKT

Malle Ermel

Tartu Ulikooli Raamatukogu
Tel: (+372) 737 5744

E-mail: malle.ermel@ut.ee



Estonian e-Repository and Conservation of Collections

The e-repository research infrastructure will ensure
the accessibility of the information resources which are
stored and created at Estonian memory and research
institutions and which are important for research, deve-
lopment and creative work. Three services will be deve-
loped: digitising collections, conserving these in physical
format and making the information accessible via the
e-Repository portal.

Background

The goals of developing the infrastructure of the e-Re-
pository are:

1)to guarantee the existence and accessibility of as large
an amount of information as possible in the digital
format. In order to do that, it is necessary:

- tosignificantly increase the capability of digitising
printed work (up to 15 million pages a year)

- to create additional capability for digitising cultural
historically important audio-visual materials, and
prepare 5,800 sound recordings on magnet tapes
and VHS videos, 1,500 digitally born audio-visual
recordings and 10,000 photos for storing in the
repository in five years

- toincrease the competence and capability of han-
dling and preserving digital information as well as
making it accessible

- to create a web portal that would make it easier to
use Estonian e-resources.

2)to prevent the destruction of publications that have
scientific and cultural historical value but are printed
on acidic paper, and to prolong their physical lifecycle
by applying the technology of mass deacidification.

Infrastructure

The digital archive DIGAR of the Estonian National
Library (http:/digar.nlib.ee/digar/en). In the course of
the e-repository project, the hardware and software
of DIGAR will be rapidly improved so that it would
be able to host digitally born materials (books, jour-
nals) and materials digitised by other institutions, to

supply them automatically with metadata and ensure
their preservation and accessibility keeping in mind
the long-term future.

The infrastructure to be created will consist of the
following components:

+ E-Repository web portal, enabling unitary access to
data collections created at Estonian memory institu-
tions (libraries, archives, and museums); universities;
research and development institutions; research da-
tabases subscribed to via international vendors and
open access research publications. The web portal will
be developed and managed by the Estonian Libraries
Network Consortium.

- Digitisation centre at the Tallinn University Academic
Library.

- Digitisation centre of audio-visual materials at the Es-
tonian Literary Museum.

« Mass deacidification centre for publications on acidic
paper at the University of Tartu Library.

Partnerships

The partners are the University of Tartu Library (www.
utlib.ee), Tallinn University Academic Library (www.tlu-
lib.ee), Estonian Libraries Network Consortium (ELNET
Consortium; www.elnet.ee), Estonian Literary Museum
(www.kirmus.ee), National Library of Estonia (www.nlib.
ee), National Archives of Estonia (www.ra.ee).

CONTACT

Malle Ermel

University of Tartu Library
Tel: (+372) 737 5744
E-mail: malle.ermel@ut.ee
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Eesti Genoomikakeskus

Eesti genoomika arengu jitkamiseks loodi Tartu Ulikooli
Eesti Geenivaramu (EGV) ja Eesti Biokeskuse (EBK)
baasil Eesti Genoomikakeskus (EGK), mis holmab nii
populatsioonipéohist biopanka, genoomiuuringuteks
vajalikku taristut kui ka bioinformaatika ja statistika
alast teaduslikku kompetentsi. EGV on Euroopa biopan-
kade ja biomolekulaarressursside taristu BBMRI-ERIC
partner.

Taustainformatsioon

Eesti Genoomikakeskuse (EGK) Gilesanne on kindlustada
Eesti T&A vajadused genoomianallilisi osas, sh konku-
rentsivoimeliseks osaluseks rahvusvahelises koostdos ja
rakendusteks tervishoiu igapdevases praktikas. EGK-I on
neli pohilist eesmarki:

a) arendada genoomi analtiusi tehnoloogiad tasemeni,
mis voimaldab osaleda BBMRI-ERIC ekspertkeskusena
(vajalik oskus tootada mitmel NGS platvormil ja anal(ii-
sida nii DNAd kui ka RNAd erinevatest allikatest);

b) kaasajastada EGV infotehnoloogilisi lahendusi sh luua
tagasiside voimalus;

¢) tagada EGV andmekogu pidev uuendamine nii feno-
tldpide kui ka OMICSi andmete osas;

d) juhtida teadusprojekte ja osaleda nendes, olla partner
ettevotlusele.

Taristu

EGK moélemad partnerid, nii EBK kui EGV, kolisid 2012.
aastal uude hoonesse (Riia 23b), kus on suureparased
tootingimused ning spetsiaalselt genoomi uuringuteks
ja EGV pidamiseks vajalik taristu. Mitme erineva meet-
me raames soetatud maailmatasemel genoomianaliisi
aparatuur voéimaldab ellu viia kiirelt ja efektiivselt teadus-
projekte, aga pakkuda ka teenust nii Eesti kui valismaa
laboritele, haiglatele ja ettevotetele.

Viimasel kolmel aastal on genoomiandmestikku oluliselt
rikastatud. EGV tegi 10 000 EGV geenidoonori kiibiana-
IGdsi (@ 700 000 markerit) ja EBK tellis USAst 300 Ule
Euraasia kogutud muu rahvuse esindaja taisgenoomi

analtsi. Loodud andmestik kui teadustaristu voimaldab
teadlastel lile maailma uurida geneetilisi variatsioone,
nendega seotud protsesse ja DNA-haiguste vahelisi seo-
seid. Koigi EGV geenidoonorite informatsiooni taiendati
Eesti Haigekassa, e-Tervise, PERH-i, TUK-i andmebaasides
oleva meditsiinilise info osas, et saada lllevaadet, mis on
nendega pdrast EGV liitumist juhtunud. Selleks saadi vas-
tavad load ja kokkulepped nii eetikakomiteega, Andme-
kaitse Inspektsiooni kui ka nimetatud asutustega. Selline
andmete tdiendamine on ainulaadne. Antud projekti
teine suurem eesmark on luua uus ja kiirelt toimiv TU
Eesti Geenivaramu infoslisteem, mis liidab seni iseseis-
vad andmemoodulid Gheks tervikuks ning voimaldab
turvaliselt teha ristparinguid eri andmebaaside vahel.

Partnerlus

EGK partnerid on Eesti Biokeskus ja Tartu Ulikool. Ala-
tes 2013. aastast on Eesti Uleeuroopalise biopankade ja
biomolekulaarressursside vorgustiku BBMRI-ERIC liige.

Biobanking and
Biomolecular
Resources Research
Infrastructure

KONTAKT

Dr. Mait Metspalu

Eesti Biokeskus

Tel: +(372) 737 5052
E-mail: mait@ebc.ee
WWW: http://www.ebc.ee

Professor Andres Metspalu

Tartu Ulikooli Eesti Geenivaramu

Tel: (+372) 737 5066

E-mail: andres.metspalu@ut.ee

WWW: http://www.geenivaramu.ee, www.biobank.ee
http://www.bbmri.eu
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Estonian Centre for Genomics

In order to ensure the continuous development of geno-
mics in Estonia, the Estonian Centre for Genomics (ECG)
was created on the basis of the Estonian Genome Centre
at the University of Tartu (EGCUT) and the Estonian
Biocentre (EBC). The ECG includes a population-ba-
sed biobank, the infrastructure necessary for genome
research as well as scientific competence in statistics
and bioinformatics. The partner of the ECG within the
infrastructure of European biobanks and biomolecular
resources is BBMRI-ERIC.

Background

The ECG aims to meet the requirements of the Estonian
R&D field for genome analyses which is instrumental for
successful international cooperation in research and for
everyday medical applications. The four key objectives
of the ECG are:

a) to upgrade the existing genome analysis technologies
to the level which allows participating in research as
a BBMRI-ERIC expert centre (necessary skills: working
with several NGS platforms and analysing DNA and RNA
from different sources)

b) to upgrade ECG’s IT solutions, including creating the
option of feedback

¢) to ensure the constant development of the EGC data
base both regarding phenotypes as well as “OMICS” data

d) to coordinate and participate in scientific endeavours
to participate in projects together with entrepreneurs.

Infrastructure

In 2012, both partners of the ECG moved to the new
laboratory complex (at 23b Riia Street) which provides
excellent working conditions and the necessary infrast-
ructure for genome research and managing the EGCUT.
The partners operate state of the art technology for
genetic analyses, procured through various measures,
which enables to conduct research projects quickly and
effectively but also offer services to laboratories, hospi-
tals and enterprises in Estonia and from other countries.

In the last three years, the genome data base has been
enhanced significantly. The EGCUT has performed the
gene chip analyses of 10,000 gene donors (ca 700,000
markers) and the EBC ordered the full genome analysis
of 300 humans of other nationalities originating from
all over Eurasia from the USA. The dataset as a research
infrastructure helps scientists around the world to un-
derstand global patterns of genetic variation, to reveal
the processes behind it and the associations between
DNA variants and diseases. The medical data of all the
gene donors of the EGCUT was updated with the infor-
mation on the data bases of the Estonian Health Insu-
rance Fund, e-Health, the North Estonia Medical Centre,
and Tartu University Hospital to have an overview of
what has happened to them after joining the EGCUT. For
this, permits and agreements were acquired from the
ethics committee, the Estonian Data Protection Inspec-
torate, and the above mentioned institutions. This type
of data upgrading is unique. The second main goal of the
project is to build a new and effective information sys-
tem for the EGCUT which will link separate data modules
and enable secure queries across different data bases.

Partnerships

The partners of the ECG are the Estonian Biocentre and
the University of Tartu. Since 2013, Estonia is a member
of BBMRI-ERIC, a research infrastructure of European
biobanks and biomolecular resources.

Biobanking and CONTACT
mrlgg;’ }iaersearch Dr. Mait Metspalu
Infrastructure Estonian Biocentre

Tel: (+372) 737 5052
E-mail: mait@ebc.ee
WWW: www.ebc.ee

Professor Andres Metspalu

University of Tartu, Estonian Genome Centre
Tel: + 372 737 5066

E-mail: andres.metspalu@ut.ee

WWW: WWWw.geenivaramu.ee, WwWWw.
biobank.ee, http://www.bbmri.eu
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Eesti Keeleressursside Keskus

Eesti Keeleressursside Keskus on taristu, mis véimal-
dab koigile uurijatele keeleressursside ja tehnoloogiate
(keeletarkvara, sonastike, teksti- ja kone korpuste, kee-
leandmebaaside) kittesaadavuse. Selleks iihendatakse
olemasolevad digitaalsed arhiivid ja pakutakse keele-
tehnoloogia vahendeid kui veebiteenust, mis kasutab
arhiveeritud andmeid. Keskus on partner Euroopa iihis-
te keeleressursside ja -tehnoloogiate taristus CLARIN
ERIC.

Taustainformatsioon

Eesti Keeleressursside Keskus (EKRK) on teadustaristu,
mis teeb huvilistele kattesaadavaks eesti keele digi-
ressursid ja -tehnoloogia. Keskuse tegevuse eesmark
on koondada olemasolevad digitaalsed keeleressursid
(sonastikud, teksti- ja kdnekorpused, keeleandmebaa-
sid) ja keele t66tlemise vahendid (tarkvara) vastastikku
toimivateks ning oskusteabega varustatud teenusteks,
mida kasutajad saavad vajaduse korral ka oma tarbeks
kohandada. Koik keeleressursid peavad vastama rahvus-
vahelistele standarditele ja olema varustatud kasutus-
litsentsiga. Eestisiseselt on taristu avatud nii keeleres-
sursside omanikele, arendajatele kui ka kasutajatele, kes
néustuvad kasutus- ja litsentsitingimustega. Eelistatud
on teaduskasutajad ning eesti keele kasutajaskonnale
avalikes huvides pakutavad keeleressursid ja keeleteh-
noloogilised vahendid.

Taristu

Kesksete teenuste jaoks on soetatud 3 serverit ja malu-
seade, mis asuvad TU serveriruumides. Teenustena on
vdlja tootatud virtuaalserveri majutusteenus, keeleres-
sursside ja meta-andmete register (https://metashare.
ut.ee/) koos repositooriumiga, single-sign-on ligipaas

TAATI kaudu, ressurssidele pisi-identifikaatorite omis-
tamine (handle PID ja DOI), andmevahetus CLARINi
kesksete registritega.

Kaivitusperioodi 16puks soetatakse kesksed varundus-
seadmed. Lopliku lihvi saavad diguslik raamistik, depo-
neerimis- ja litsentsilepingud, erinevad kasutajatoed
ja —koolitusteenus. Koosto0s teiste keskustega CLARINi
vorgustikus 16imitakse Uhine sisuotsing.

Partnerlus

EKRK tegutseb konsortsiumina, kuhu kuuluvad Tartu
Ulikooli arvutiteaduse instituut (www.cs.ut.ee), Tallinna
Tehnikaulikooli kiiberneetika instituut (www.ioc.ee) ja
Eesti Keele Instituut (www.eki.ee). Alates 2011. aastast on
Eesti Euroopa Uhiste keeleressursside ja -tehnoloogiate
taristu CLARIN ERICu liige.

KOOSTOO KONTAKT

Eesti
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KONTAKT

Kadri Vider

Eesti Keeleressursside Keskus

Tel: (+372) 737 6433

E-mail: kadri.vider@ut.ee

WWW: http://www.keeleressursid.ee
http://www.clarin.eu



Center of Estonian Language Resources (CELR)

The Center of Estonian Language Resources is an infrast-
ructure which enables all researchers to access language
resources and technologies (language software, dictiona-
ries, text and speech corpora, language data bases). For
this, the current digital archives are linked and language
technology tools are offered as a web service which uses
archived data. The Center is a partner of CLARIN-ERIC,
the Common Language Resources and Technology Inf-
rastructure in Europe.

Background

The Center of Estonian Language Resources (CELR) is
a research infrastructure, which makes the Estonian
language digital resources and technology available
to everyone interested. CELR aims to link all digital lan-
guage resources (dictionaries, text and speech corpora,
language databases) and language technology tools
(software) into an interactive service that is equipped
with know-how and that the users can modify according
to their own needs. All language resources must comp-
ly with international standards and have an operating
license. In Estonia, the infrastructure is available to the
owners of language resources, developers, and users
who agree to the terms of use and license conditions.
The CELR is preferably meant for research users, and
it first and foremost incorporates language resources
and language technology tools provided in the public
interest for the Estonian language users.

Infrastructure

Central services are supplied with 3 servers and a sto-
rage devices which are located in the server room in
University of Tartu. There are developed services for
virtual server hosting and depositing, the registry of

language resources and meta-data (https://metashare.
ut.ee/) with repository, single-sign-on access through
TAAT (Estonian Academic Authentication and Autho-
rization Infrastructure), providing persistent identifiers
for resources (handle PID and DOI), data-exchange with
CLARIN central registries.

By the end of the exploitation stage central backup de-
vices will be purchased. Legal framework, deposition
and license agreements, different help desk services and
training activities will be completed with final impro-
vements. In collaboration with other centers in CLARIN
network federated content search will be integrated.

Partnerships

The partners belonging to the CELR consortium are the
Institute of Computer Science at the University of Tartu
(www.cs.ut.ee), the Institute of Cybernetics at the Tallinn
University of Technology (www.ioc.ee) and the Institute
of the Estonian Language (www.eki.ee). Since 2011 CELR
is the official member representing Estonia in CLARIN
ERIC (http://www.clarin.eu/)

CONTACT

Kadri Vider

Center of Estonian Language Resources
Tel: (+372) 737 6433

E-mail: kadri.vider@ut.ee

WWW: http://www.keeleressursid.ee
http://www.clarin.eu
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Loodusteaduslikud arhiivid ja andmevoérgustik (NATARC)

NATARC on loodusteaduslikel arhiividel ja informaa-
tikal pohinev integreeritud infosiisteem, mis voimaldab
looduse mitmekesisuse pohiseid teaduse eesliini uurin-
guid ning toetab looduskaitset ja loodusharidust.

Taustainformatsioon

Loodusteaduslikud arhiivid - protistide, taimede, seente
ja loomade ning mineraalide ja kivimite kollektsioonid
- dokumenteerivad planeedi elusa ja eluta looduse mit-
mekesisust ning selle arengut nii ajas kui ruumis. Neile
lisanduvad digiarhiivid - andmebaasid -, mis véimalda-
vad muu hulgas leida kiirelt vastuseid looduskaitse ja
kliimamuutustega seotud kusimustele. NATARC arendab
integreeritud taristut, mis koosneb kogudest ja digiar-
hiivist. Kogud on avatud teadlastele; digiarhiivide ka-
sutajaskond hdlmab lisaks looduskaitsjaid, dpetajaid,
riigiametnikke, poliitikuid, jt.

Taristu

Loodusteaduslikud kollektsioonid paiknevad Tartu Uli-
koolis (TU), Eesti Maaiilikoolis (EMU), Tallinna Tehnika-
ulikoolis (TTU), Tallinna Ulikoolis (TLU) ja Eesti Loodus-
muuseumis (ELM). Aastatel 2011-2014 ehitas NATARC
vilja zooloodgiliste ja geoloogiliste hoidlate ruumid TUs
ning rajas puursiidamikuhoidla TTU Sarghaua vélibaa-
si, hankis EMU ja ELMi hoidlatele uued seadmed ning
rajas EMU juurde partneritele ihise multimeedia labori
ning digiarhiivide varunduse. Elurikkuse digiarhiiv PlutoF
on rajatud TU juurde ja hetkel on sellel enam kui 1500
registreeritud kasutajat ligi 40 riigist. Maateaduste di-
giarhiiv SARV on loodud TTU juures. 2014. aasta lI6puks
valmib digiarhiivide DataCite liides, mis véimaldab anda
talletatud andmetele digitaalse objekti identifikaatoreid
(DOI). Digiarhiivide kasutamiseks valitingimustes osteti
Keskkonnaametile valiarvutid.

Aastatel 2016-2020 planeeritakse rajada mitu uut objek-
ti, sh keskne DNA-proovide hoidla. Eesti teadlaste t66
tulemusena suureneb DNA-proovide arv vaga kiiresti.
Tegemist on erakordselt vaartusliku materjaliga, mida
kasutatakse teadus- ja arendusto0s korduvalt ning see-
tottu on DNA keskse hoiustamise ja laenutamise teenuse
loomine vaga oluline. PlutoF pilve arendust66 raames
luuakse taimehaiguste digiarhiiv, sh haigusetekitajate
geenipdhise seire ja madaramise andmete talletamise

ning avalikustamise suisteem. Luuakse seente geenipohi-
se madraja UNITE (http//:unite.ut.ee) uued tehnoloogiad
ja globaalne digiarhiiv, mille kureerimisel osalevad nii
teadlased kui rahvusvahelised organisatsioonid. Reno-
veeritakse Eesti vanimad TU botaaniliste kogude hoidlad
Tartus ja luuakse eraldiseisev kivimiproovide hoidla TTU
Sarghaua keskuses, kus pakutakse hoiustamisteenust
koigile Eesti uurimisasutustele. Jatkatakse digiarhiivide
tarkvaraarendusega, mille eesmark on rajada globaal-
ne loodusteaduste infoslisteem, mis suudab pakkuda
majutusteenust vaga erinevatele, kuid omavahel seos-
tatavatele andmekogudele.

Partnerlus

NATARG-i partneriteks on Tartu Ulikool, Eesti Maatilikool,
Tallinna Tehnikaiilikool, Tallinna Ulikool, Keskkonnaamet
ja Eesti Loodusmuuseum.

KONTAKT

Professor Urmas Kéljalg

Tartu Ulikooli 6koloogia- ja maateaduste instituut
Tel: (+372) 737 6235

E-mail: urmas.koljalg@ut.ee

WWW: http://natarc.ut.ee



Natural History Archives

and Information Network (NATARC)

NATARC is an integrated information system based on
natural science archives and informatics and it enables
frontier research on biodiversity as well as supports na-
ture conservation and nature education.

Background

The natural history archives are collections of protists,
plants, fungi, animals, minerals and rocks, documen-
ting the diversity and development (both in time and
space) of the living and non-living nature of our planet.
Additional digital archives—databases—swiftly provide
answers to enquiries concerning nature conservation
and climate change. NATARC is developing an integra-
ted infrastructure consisting of collections and digital
archives. The collections are open to researchers; the
digital archives are also used by nature conservationists,
teachers, government officials, politicians and others.

Infrastructure

The natural sciences collections reside in the Univer-
sity of Tartu, Estonian University of Life Sciences, Tallinn
University of Technology, University of Tallinn and the
Estonian Museum of Natural History. In 2011-2014 NA-
TARC built repositories for the zoological and geological
collections in the University of Tartu and founded the
repository for drill core samples in the Sarghaua field-
station belonging to the Tallinn University of Technology,
also, NATARC supplied the repositories of the Estonian
University of Life Sciences and the Estonian Museum
of Natural History with new equipment and founded
a multimedia laboratory and back-up-storage for digi-
tal archives (residing in the Estonian University of Life
Sciences), shared by all the partners of the project. The
digital archive of biodiversity—PlutoF—has been foun-
ded at the University of Tartu; at the moment it has more
than 1,500 registered users from almost 40 countries.
The digital archive of earth sciences—SARV—nhas been
created at Tallinn University of Technology. Before the
end of 2014, the DataCite interface for the digital archives
will be ready, allowing to attach digital object identifiers
(DOI) to data kept in the archives. To facilitate the use
of digital archives while doing fieldwork, shockproof
computers have been bought for the specialists of the
Environmental Board.

In 2016-2020 several new objects are to be founded,
among others a central repository for DNA samples. As
a result of the work of Estonian scientists, the amount
of DNA samples is growing rapidly. This material is of
exceptional value and it is repeatedly used in scientific
and developmental work, therefore, establishing a cent-
ral system of services for depositing and lending out the
DNA samples is of vital importance. A digital archive
of plant diseases will be created while developing the
PlutoF cloud, this system shall store and publish data on
the monitoring and identification of pathogens based on
DNA sequences. New technologies and a digital archive
are created for the UNITE global identification key for
fungal species based on DNA sequences (http//:unite.
ut.ee), which shall be curated both by scientists and in-
ternational organisations. The repositories of botanical
collections in Tartu which are the oldest in Estonia will be
renovated. A separate repository for rock samples will be
created in the Sarghaua centre of the Tallinn University
of Technology. All the research institutes in Estonia can
deposit their samples in this repository. Developing sof-
tware for the digital archives will be continued, aiming
to found a global information system of natural sciences,
which could provide hosting for very diverse data collec-
tions that could nevertheless be interconnected as well.

Partnerships

Partners of NATARC are the University of Tartu, Estonian
University of Life Sciences, Tallinn University of Techno-
logy, University of Tallinn, Environmental Board and the
Estonian Museum of Natural History.

CONTACT

Professor Urmas Kéljalg

University of Tartu, Institute of Ecology and Earth Sciences
Tel: +372 737 6235

E-mail: urmas.koljalg@ut.ee

WWW: http://natarc.ut.ee
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Nanomaterjalid - uuringud ja rakendused (NAMUR) /
Nano-biotehnoloogia ja mikrofabrikatsiooni keskus

Maailma tipptasemel nano- ja mikromaterjalide val-
mistamisele ja karakteriseerimisele fokuseeritud eks-
perimentaalseadmete kompleks tagab teadlastele ja
valdkonnas aktiivsetele ettevotetele voimekuse libi viia
materjalide (k.a. bioloogiliste) nano- ja mikrotehnoloo-
gia alaseid uuringuid kiirelt ja efektiivselt, kasutades
selleks kohapealset teadmiste- ja masinaparki.

Taustainformatsioon

NAMURI eesmark on edasi arendada olemasolevat ta-
ristut ja luua rahvusvaheliselt tunnustatud keskus nano-
materjalide valmistamiseks ja uurimiseks, et tagada Eesti
akadeemilises ja erasektoris tegutsevatele teadlastele
ja inseneridele konkurentsvdimelised t66tingimused,
kaasata senisest suuremal maaral kogenud, aga ka oma
teadustegevust alustavaid teadlasi nii Eestist kui ka valis-
riikidest, et soodustada teadmussiiret Eestisse. Projekti
otsesed eesmargid on nanotehnoloogia ja materjali-
teaduse arendamiseks vajalike tipptasemel seadmete
koordineeritud hankimine ning soetatud aparatuurile
kiire juurdepdasu tagamine; Eesti teadlaste ja insene-
ride ettevalmistamine konkurentsivdimelise teenuse
pakkumiseks, uurimis- ja arendustooks; Eesti nahtavuse
suurendamine nii rahvusvahelisel teadusmaastikul kui
ka investorite huvisfaaris; Eesti loodusteaduste dppe
kvaliteedi ja maine edendamine nii Eestis kui valismaal
labi kaasaegse teadustaristu kasutamise.

Taristu

NAMURIsse on liidetud kolm kérgetasemelist seadme-
kompleksi, mis voimaldavad eelkdige nanomdodus ma-
terjalide ja tehnoloogiate viljaarendamist. Tartu Ulikooli
keemia instituuti on paigaldatud lennuaja sekundaa-
rioonide mass-spektromeeter (ToF-SIMS), mis vdimaldab
tappis-analliisida nanomoodus ainehulkades (eelkdige
pinnakihtides) esinevaid molekule ja mitmesuguseid
keerukamaid fraktsioone. Tallinna Tehnikaulikooli ma-
terjaliteaduste instituuti on paigaldatud kérglahutusega
skaneeriv elektronmikroskoop (HR-SEM), mis véimal-
dab visualiseerida erinevaid nanomoddus objekte ja
materjale.

Hankelepingu taitmise faasis on Tartu Ulikooli flilisika
instituuti Gli-korglahutusega labivalgustava elektron-
mikroskoobi (UHR-TEM) hange. Antud seade véimaldab
jalgida nii regulaarse kui korrapdratu struktuuriga mater-
jalide struktuuri, visualiseerides atomaarse lahutusvéime-
ga aatomeid ja molekule ning viimaste siisteeme (aine
ehituse kirjeldamine). Lisaks on UHR-TEM varustatud
voimalusega teha samaaegselt visualiseerimisega ka
elementanaliitsi. Seadme eeldatav paigaldus leiab aset
2014. aasta suigisel vastvalminud Tartu Ulikooli fiitisika
instituudi uues teadus- ja dppehoones.

Teekaardi uuendamise jargmises etapis laiendab NA-
MUR teenuste valdkonda. Lisaks uldisele voimekusele
nanomaterjalide analitsi tippklassis hakkab NAMUR
koordineerima uudse suunana fokuseeritud uurimistee-
nuseid, et valja selgitada nanoobjektide moju biosfadrile
ja viimasest tingitud ohutuskiisimused. Valdkonna uud-
suse tottu tuleb mitu uuritavat nanoobjekti ja slisteemi
antud uuringute tegemiseks luua kunstlikult. Selleks on
kavas taiendada NAMURI erinevate kontrollitud para-
meetritega nano-objektide valmistamiseks maailma-
tasemel litograafia kompleksiga ning eri laboratoorsete
vahenditega erinevas elektromagnetlainete piirkonnas
tootavate bioloogiliste siisteemidega tihilduvate marke-
rite valmistamiseks ning eksperimentaalseks jalgimiseks.

Koos uue suunaga laieneb NAMUR laia spektriga na-
nouuringute keskuseks, mis on véimeline valmistama
teaduslikel eesmarkidel kdige erinevamaid nanoobjekte
ning karakteriseerida objekte kuni aatomtasandini koos
voimekusega hinnata antud objektide/tehnoloogiate
potentsiaalset moju ja ohtlikkust biosfaarile.

Partnerlus

Taristu moodustavad Tartu Ulikool, Tallinna Tehnika-
ulikool, Keemilise ja Bioloogilise Fiilsika Instituut ning
NanoTAK. NAMURI strateegilised partnerid on hetkel
potentsiaalselt kdik Eestis tegutsevad teadusasutused,
kus evitav teadust66 nduab nanotasemel objektide
uuringuid. Seni on edukalt kdivitunud olemasoleva ta-
ristu kasutamine Ulikoolide siseselt. Alates 2014. aasta
teisest poolest hakkavad HR-SEM ja ToF-SIMS pakkuma
esimestena ka avalikku teenust teistele (likoolidele ning
voimalikele erasektori klientidele.



KONTAKT

Dr. Sven Lange

Tartu Ulikooli fiitsika instituut
Tel: (+372) 5541860

E-mail: sven.lange@ut.ee
WWW: http://namur.ut.ee
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Nanomaterials—research and applications (NAMUR) /
Centre for Nano-Biotechnology and Microfabrication

Background

The purpose of NAMUR is to develop the existing infra-
structure and to establish an internationally recognized
centre for creating and characterizing nanomaterials. The
latter is for ensuring competitive working conditions for
Estonian scientists (in private and academic sectors) and
involving more experienced as well as young scientists
from Estonia and other countries, thereby promoting
knowledge transfer into Estonia. The specific aims of
the projects include the coordinated procurement of
necessary equipment and organizing fast access to the
latter; training Estonian researchers and engineers to
provide services for advanced research and development
work; promoting Estonian visibility in the eyes of po-
tential investors and research coordinators world-wide;
advancing the quality of education and the reputation
of natural sciences in Estonia and other countries by
using a modern research infrastructure.

Infrastructure

Today, NAMUR consists of three high level setups, fo-
remost for analysing and developing nanoscale mate-
rials and technologies. In the University of Tartu Insti-
tute of Chemistry, a Time of Flight Secondary lon Mass
Spectrometer (ToF-SIMS) has been installed. ToF-SIMS
is used for the high precision analysis of molecules and
various complicated fractions in nanoscale amounts of
substances (first and foremost, in their surface layers). A
High Resolution Scanning Electron Microscope (HR-SEM)
has been installed in the Tallinn University of Techno-
logy Institute of Material Science. HR-SEM enables high
resolution imaging of objects and materials down to
nanometre resolution.

The procurement of an Ultra-high Resolution Transmis-
sion Electron microscope (UHR-TEM) is in process at the
University of Tartu Institute of Physics. UHR-TEM offers
the possibility of studying the atomic structure of ma-
terials with both regular and irregular structure, and the
direct atomic resolution imaging of atoms, molecules
and their systems (description of substance structure).

In addition, with the UHR-TEM, imaging and elemental
analysis can be conducted simultaneously. The device is
expected to be installed to the new research and study
building of the University of Tartu Institute of Physics in
autumn 2014

In the next phase of the roadmap renewal, NAMUR will
broaden its range of services. In addition to general
top-class nanomaterial investigation capability, NAMUR
will start to coordinate focused research services for
mapping the influence that nanomaterials have on the
biosphere and the related general safety issues. Becau-
se of the novelty of the research field, many nano-ob-
jects and systems need to be created artificially for the
purpose of the investigation. To achieve this, a special
world-class lithography line will be added to NAMUR
to create nano-objects with different fixed parameters.
Also, various laboratory equipment for the creation and
experimental monitoring of markers compatible with
biological systems that operate at different electromag-
netic wave lengths will be procured.

With the broadened focus, NAMUR will become a broad-
based nano-research centre capable of creating various
nano-objects for scientific purposes, characterising their
properties down to the atomic level and estimating the
safety and biocompatibility issues of these objects/tech-
nologies.

Partnerships

The infrastructure is composed of the University of Tartu,
Tallinn University of Technology, National Institute of
Chemical Physics and Biophysics, and NanoTAK. The po-
tential strategic partners of NAMUR are all the Estonian
research facilities where research work requires explo-
ring nano-objects. So far the infrastructure has been
successfully launched within the universities. Starting
from the second half of 2014, HR-SEM and HR-TEM wvill
be the first to offer public services to other universities
and potential private sector clients.



CONTACT

Dr. Sven Lange

University of Tartu, Institute of Physics
Tel: (+372) 554 1860

E-mail: sven.lange@ut.ee

WWW: http://namur.ut.ee
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Riiklik siirdemeditsiini ja
iiniliste teadusuuringute keskus

Riikliku siirdemeditsiini ja kliiniliste teadusuuringute
keskuse eesmdrk on kaasaegse teadustaristu viljaaren-
damise abil parandada terviseuuringute kompetentsi
ning pakkuda teadusuuringute tegemiseks koige kaas-
aegsemat keskkonda ja tehnoloogiaid. Keskus on partner
Euroopa siirdemeditsiini taristus EATRIS ERIC.

Taustainformatsioon

Riikliku siirdemeditsiini ja kliiniliste teadusuuringute
keskuse missioon on luua rahvusvaheliselt konkurent-
sivdimeline keskkond erinevateks arstiteaduslikeks
uuringuteks Eestis ning toetada labi teadustulemuste
kiire ja efektiivse rakendamise tervise ja elukvaliteedi
parandamist.

Taristu

Tervishoiuvaldkonna teadusuuringute taristu péhineb
Tartu Ulikooli, Tartu Ulikooli Kliinikumi ja Eesti Maatilikooli
tehnoloogiatel ja kompetentsil ning rajataval siirdeme-
ditsiini laborikompleksil. Olemasolevale aparatuurile on
vajalik lisada mitu valdkonna edasiseks arenguks olulist
votmetehnoloogiat.

Keskuse loomise eesmark on Eesti tervishoiuvaldkon-
na uuringute arengusuutlikkust tagava moodsa taristu
valjaarendamine. Loodav taristu holmab kolmele eri
eesmargile suunatud funktsionaalset liksust:

« Haiguste tekkepdhjuste selgitamisega tegeleb alu-
suuringute Uksus. Siin on erinevad laborid, infekt-
siooniblokk ohtlike nakkuste (HIV, hepatiidi viirused
jt) uurimiseks, kliinilise genoomika labor, koepank ja
moodsad anallilisitehnoloogiad (metaboloomika,
genoomika jt).

+ Uute ravimite ja diagnostikameetodite leidmise ning
prekliinilise testimisega tegeleb haigusmudelite tiksus.
Uksus hélmab biomarkerite tehnoloogiaid, vivaariumi
vaiksematele katseloomadele, tehnoloogiaid haigus-
te modelleerimiseks, katseloomade funktsionaalse
genoomika tehnoloogiaid ja laboreid infektsioonide
uurimiseks katseloomadel.

« Ravimite ja diagnostikameetodite testimisega tege-
leb funktsionaalse kuvamise tiksus. Uksus hdlmab
erinevaid kdérgtehnoloogilisi kuvamistehnoloogiaid
(magnetresonantstomograafia, radioloogilised, fluo-
restsents, luminestsents jt tehnoloogiad) katselooma-
dele ja inimestele.

Partnerlus

Keskuse partnerid on Tartu Ulikool, Eesti Maatilikool ja SA
Tartu Ulikooli Kliinikum. Keskuse peamised vilispartnerid
on European Institute for Biomedical Imaging Research
(EIBIR) ning MRC Harwelli Keskus, Londoni Ulikooli King's
College, Karolinska Institutet ja mitu valjapaistvat Euroo-
pa uurimisasutust. Alates 2013. aastast on Eesti Euroopa
siirdemeditsiini taristu EATRIS ERIC liige.
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KONTAKT

Professor Sulev Koks

Riiklik siirdemeditsiini ja kliiniliste
teadusuuringute keskus

Tel: +372 737 4371

E-mail: sulev.koks@ut.ee

WWW: http:/www.ctm.ee/
http://www.eatris.eu
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National Centre for Translational and Clinical Research

The aim of the National Centre for Translational and
Clinical Research (NCTCR) is to develop a modern
research infrastructure and use it to improve the qua-
lity of medical research and provide the most modern
environment and technologies for scientific research.
NCTCR is the partner of the European Infrastructure
for Translational Medicine (EATRIS-ERIC).

Background

The mission of the National Centre for Translational and
Clinical Research (NCTCR) is to create an internationally
competitive environment to conduct a variety of medical
research in Estonia and to support the improvement of
health and quality of life through the fast translation of
results from fundamental research into clinical practice.

Infrastructure

The infrastructure for medical research is based on the
equipment and competences of the University of Tar-
tu, Tartu University Hospital, Estonian University of Life
Sciences and the new translational medicine laboratory
complex. Existing equipment needs to be upgraded with
key technologies that are fundamental for the further
development of the research field.

The main goal of this centre is to develop a modern
supporting infrastructure to ensure the sustainability of
medical research in Estonia. The established infrastruc-
ture involves functional units with three different goals:

« Fundamental research unit with aims to understand
mechanisms of the causes of diseases. This unit has
various laboratories, an infection unit to work with
dangerous infectious diseases (e.g., HIV, hepatitis viru-
ses, etc.), a laboratory for clinical genomics, tissue bank
and laboratories with modern analytical technologies
(metabolomics, genomics, etc.);

- Disease models unit aims to develop new drugs and
diagnostic strategies by using preclinical trials. The
unit involves biomarker technologies, a vivarium to
house small experimental animals, technologies to
model diseases on animals, technologies to research
the functional genomics of experimental animals and
laboratories to study infectious diseases on experi-
mental animals.

- Functional imaging unit works on the testing of new
drugs and diagnostic methods. This unit involves va-
rious high-tech imaging technologies (magnetic re-
sonance imaging, radiological imaging, fluorescence,
luminescence, etc.) for humans and experimental ani-
mals.

Partnerships

The partners of the NCTCR are the University of Tartu,
Estonian University of Life Sciences, and Tartu University
Hospital Foundation. The main international partners are
the European Institute for Biomedical Imaging Research
(EIBIR), MRC Harwell Centre, King's College London, Karo-
linska Institutet and several other outstanding European
research institutions. Since 2013 Estonia is a member of
the European Infrastructure for Translational Medicine
(EATRIS-ERIC).
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Eesti kiirekanal MAX-IV siinkrotonkiirguse allikale

Eesti ja Soome iihist kiirekanalit planeeritakse ehita-
da uuele siinkrotronkiirguse allikale MAX-1V Lundis,
Rootsis ja seda kasutatakse iilipehme rontgenkiirguse
allikana, mis véimaldab uurida uute materjalide elekt-
roonseid omadusi.

Taustainformatsioon

MAX-IV stinkrotronkiirguse keskus kerkib Louna-Rootsi
linna Lundi kirdenurka. Keskuses hakkab paiknema kaks
kogujaringi elektronide energiatega 1,5 GeV ja 3 GeV,
mis kiirgavad footoneid vaga laias spektripiirkonnas
alates infrapunasest kuni kalgi rontgenikiirguseni. Neid
footoneid saavad kasutada oma uurimistd6s futsikud,
keemikud, bioloogid, materjaliteadlased, arstiteadlased
jt. 2016. aastal saab sellest maailma kirkaim stinkrotron
(kiirgus on fokuseeritud hasti vaikesesse ruuminurka).
Eesti-Soome kiirekanal ehitatakse 1,5 GeV ringile ja selle
valmimisel osaleb lisaks Tartu Ulikoolile ka kolm Soome
Ulikooli: Turu, Oulu ja Tampere Tehnoloogiallikool.

Taristu

Praegusel hetkel to6tab MAXis kolm kogujaringi. MAX-I
(elektronide energiaga 550 MeV), MAX-II (elektronide
energia 1,5 GeV) ja MAX-IlIl (elektronide energia 700
MeV). Uue keskuse valmimisel olemasolevad ringid
suletakse, osa aparatuurist kolitakse (ile, osa aga uti-
liseeritakse.

Eesti-Soome kiirekanal FinEstBeaMS kerkib vaiksemale,
1,5 GeV elektronide energiaga ringile, mis kiirgab pike-
malainelist kiirgust kui suurem ring. Kiirekanal on disai-
nitud materjaliuuringute vajaduste pohjal ja véimaldab
kontrollida kiirguse parameetreid vdga tapselt ning laia-

des piirides. Uuringuid on véimalik teha nii ultraviolett-
kui ka pehme réntgeni piirkonnas. Uurimismetoodikad
voivad olla véga erinevad, alates bioloogiliselt ja tehno-
loogiliselt tahtsate molekulide radiatsioonikahjustuste
uurimisest kuni kdrgatmosfaaris olevate molekulide ja
klastrite laguprotsesside uurimisteni. Siia kuuluvad ka
naiteks pooljuhtide ja biofunktsionaliseeritud metal-
lipindade nanotasemel uuringud. Kiirekanali optiline
skeem on toodud joonisel 3. Kiirekanal omab kahte haru:
Uhes uuritakse vabade aatomite, molekulide ja klastri-
te ionisatsiooniprotsesse (nn gaasfaas haru), teises aga
kérgvaakumis tahkiste pinnaprotsesse (nn tahkise haru).
Kiirgusallikaks on kiirekanalis elliptiliselt polariseeritud
undulaator, mille parameetrid on eelnevalt valja arvu-
tatud. Kindel footoni energiavahemik valitakse vilja ta-
sapinnalise vérega monokromaatoriga, mis toé6tab kol-
limeeritud kiirguse reziimis. Selline lahendus véimaldab
katta footonite energiavahemiku ultravioletist (kvandi
energia 4,3 eV, mis on vajalik luminestsentsi md&tmis-
teks) kuni pehme réntgenini (1000 eV). Footonite kimbu
suurus on 100 * 100 um ja lahutusvéime kuni 10000 pm.
Intensiivsus pehmes otsas on lle 10" footoni sekundis.
Kiirekanali taristu (radiatsioonikaitsega kabiinid, kontroll-
stisteemid, kommunikatsioonid jne) on projekteeritud,
optiliste elementide ja monokromaatori riigihanked
korraldatud. Ulejaanud osade riigihanked on etteval-
mistamisel. Kiirekanal valmib 2016. aasta kevadeks.

Partnerlus

Kiirekanal ehitatakse vélja nelja tlikooli (Tartu Ulikool,
Turu Ulikool, Oulu Ulikool ja Tampere Tehnoloogiatili-
kool) partnerlusena.

KONTAKT

Professor Ergo Nommiste

Tartu Ulikooli fiiisika Instituut

Tel: (+372) 56 6161 428

E-mail: ergo.nommiste@ut.ee

WWW: https://www.maxlab.lu.se/finestbeams
http://www.finestbeams.eu/



Estonian Beamline MAX-IV

at the Synchrotron Radiation Source

The Estonian-Finnish Beamline (FinEstBeamsS) will be
built to the new synchrotron radiation source MAX-1V
in Lund, Sweden and it is intended to produce ultrasoft
x-rays enabling research on new materials and their
electronic properties.

Background

The MAX-IV synchrotron radiation facility will be built in
the north-eastern part of Lund, a city in Southern Swe-
den. The centre will hold two electron energy storage
rings: 1.5 GeV and 3 GeV which produce photons ranging
from infrared to hard x-rays. These photons can be used
in a wide variety of research fields by physicists, chemists,
biologists, material scientists, medical researchers, etc.
Upon its completion in 2016, the MAX-IV synchrotron will
be the world’s brightest SR source (radiation is focused
in a very small part of the room). The FinEstBeamS will
be built to the 1.5 GeV storage ring. In addition to the
University of Tartu, three Finnish universities are working
on the project: the University of Oulu, University of Turku
and Tampere University of Technology.

Infrastructure

Currently there are three storage rings operating in MAX:
MAX-I (electron energy 550 MeV), MAX-II (electron ener-
gy 1.5 GeV) and MAX-IIl (electron energy 700 MeV). Once
the new centre is completed, the existing rings will be
closed, some of the equipment will be transferred but
some will be utilized.

The Estonian-Finnish Beamline, FinEstBeaMS, is to be
built to the smaller 1.5 GeV electron energy storage ring
which radiates longer wavelengths than the larger ring.
The beamline’s design is based on the requirements of
research in material science and it allows monitoring
radiation parameters in a precise manner and in view
of a wide range of radiation. Research at FinEstBeaM$S
can range from the ultraviolet to soft x-rays spectrum.
Research methods can vary greatly, from researching
the radiation damage of industrially and biologically
important molecules, to exploring the decaying proces-
ses taking place in higher atmosphere with molecules
and clusters. Nanoscale research of semiconductors

and biofunctional metal surfaces is also possible. The
optical layout of the beamline is pictured on figure 2.
The beamline has two branches—one for studying free
atoms, molecules, clusters and their ionization process
(gas-phase branch, GPE), and the other for ultrahigh
vacuum surface studies (solid state branch, SSE). The
photon beam of the FinEstBeaMS will be produced by an
elliptically polarizing undulator (EPU), the parameters for
this will be calculated beforehand. The photons’ energy
range will be selected by using a plane grating monoch-
romator working in collimated light regime (cPGM). This
solution allows covering the photon energy range from
ultraviolet (4.3 eV, needed for measuring luminescence)
up to soft x—rays (1000 eV). The size of the photons clus-
ter will be 100*100 mm? and the resolution up to 10,000.
Intensity at the soft part of the spectrum is over 10"
photons/s. The beamline infrastructure (radiation-proof
rooms, control systems, communication, etc.) has been
designed, the public procurements for the elements and
the monochromator have been organised. The public
procurements for the remaining components are cur-
rently being prepared. The beamline will be ready in
spring 2016.

Partnerships

The beamline is constructed through the cooperation
of four universities (University of Tartu, University of
Turku, University of Oulu and Tampere University of
Technology.
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CONTACT

Professor Ergo Nommiste

University of Tartu, Institute of Physics

Tel: (+372) 56 6161 428

E-mail: ergo.nommiste@ut.ee

WWW: https://www.maxlab.lu.se/finestbeams
http://www.finestbeams.eu/
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ESS - Euroopa neutronkiirguse allikas

Euroopa Neutronkiirguse Allikas (European Spallation
Source - ESS) on iiks suurimaid ehitusjdrgus teadustaris-
tu projekte Euroopas. Loodava kiirgusallika neutronkiire
kimpusid hakatakse kasutama uuringuteks erinevates
valdkondades - alates bioteadustest kuni materjalitea-
duseni ning ajaloolise pdrandi sdilitamisest kuni mag-
netismini.

Taustainformatsioon

Euroopa Neutronkiirguse allikas on teadustegevuseks
moeldud uue pdlvkonna neutronkiirguse allikas, mida
ehitatakse 16 Euroopa riigi osalusel Lundis, Rootsis. Tanu
unikaalsele disainile on saadav neutronkiirgus intensiiv-
sem kui Gihelgi teisel teaduslikul neutronkiirguse allikal,
avades uusi voimalusi paljudes teadusvaldkondades.

Taristu

ESSource on taiesti uus teadustaristu. Maailmas on veel
mitu samal péhiméttel (spallation) tootavat neutron-
kiirgusallikat, millest uusimad on SNS (Oak Ridge, USA)
ja J-Parc (Tokai, Jaapan). Uue kiirgusallika rajamine on
oluline, sest see annab teadlastele juurde taiesti uued
voimalused teadusuuringuteks ja jargneva 10 aasta jook-
sul plaanitakse mitme vanema tuumareaktori juures
tootavad neutronkiirgusallikad sulgeda.

Valmimisel saab Euroopa neutronkiirguse allikast kdige
intensiivsem teadusuuringuteks kavandatud neutronkiir-
gusallikas maailmas. Volframist sihtmarki pommitatakse
kdrge energiaga prootonitega ja sellest eralduvad neut-
ronid suunatakse eri mé6tmisinstrumentideni. Esialgu
planeeritakse ehitada 22 erinevat moédteinstrumenti,
mis voimaldavad teadlastel uurida ainulaadseid objek-
te vdga erinevates teadusvaldkondades ja seda taiesti
uutes tingimustes.

Partnerlus

Euroopa neutronkiirguse allika ehitamisse on kaasatud
16 riiki — Rootsi, Taani, Norra, Eesti, Hispaania, Itaalia,
Leedu, Lati, Madalmaad, Poola, Prantsusmaa, Saksamaa,
Sveits, Tsehhi Vabariik, Ungari, Uhendkuningriik.

KONTAKT

Professor Enn Lust

Tartu Ulikooli keemia instituut

Tel: (+372) 737 5165

E-mail: enn.lust@ut.ee

WWW: http://www.europeanspallationsource.se/

Ott Rebane

Tartu Ulikooli fuilisika instituut

Eesti to0stussuhete ekspert ESS-i juures
Tel: (+372) 737 6607

E-mail: ott.rebane@ut.ee

WWW: http://www.esss.ee/



European Spallation Source (ESSource)

The European Spallation Source is one of the largest re-
search infrastructure projects being developed in Euro-
pe. The developed neutron ray bundles of the spallation
source will be used for researches in different fields—from
bioscience to materials science and from the preservation
of cultural heritage to magnetism.

Background

ESSource is a new-generation neutron spallation source
designed for scientific purposes and built in Lund, Swe-
den in co-operation with 16 European countries. Due
to the unique design the pulse of neutrons will be the
most intensive compared to other scientific neutron
sources all over the world and this opens many new
exciting research possibilities in various research fields.

Infrastructure

ESSource is a completely new research infrastructure.
There are several similar neutron sources that work on
the basis of the same principle (spallation) in the world.
The newest ones are SNS (Oak Ridge, USA) and J-Parc
(Tokai, Japan). The creation of a new spallation source
is important because it provides scientists with comp-
letely new possibilities for research and in the next ten
years several older neutron sources at nuclear reactors
will be shut down.

When completed, ESSource will be the most brilliant
neutron source designed for research purposes in the
world. Accelerated high energy protons will hit the
tungsten target; neutrons will be produced and guided
to various measuring instruments. Firstly, 22 measuring
instruments will be built giving scientists from various
fields the opportunity to study unique objects and do
so in completely new conditions.

Partnerships

There are 16 countries involved in building the ES-
Source—Sweden, Denmark, Norway, Estonia, Spain,
Italy, Latvia, Lithuania, the Netherlands, Poland, France,
Germany, Switzerland, the Czech Republic, Hungary and
the United Kingdom.

CONTACT INFORMATION

Professor Enn Lust

University of Tartu, Institute of Chemistry
Tel: (+372) 737 5165

E-mail: enn.lust@ut.ee,

WWW: http://europeanspallationsource.se/

Ott Rebane

University of Tartu, Institute of Physics
ESS Industry Liaison Officer for Estonia
Tel: (+372) 737 6607

E-mail: ott.rebane@ut.ee

WWW: http://www.esss.ee/
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Eesti osalus ESS (Euroopa Sotsiaaluuring) projektis

Euroopa Sotsiaaluuring (ESS) on sotsiaalteaduslik and-
mekogu, mis voimaldab analiiiisida iihiskonna arengu,
inimeste hoiakute ja kdiitumise vahelisi seoseid.

Taustainformatsioon

Euroopa Sotsiaaluuringu andmed kogutakse kaheaas-
tase vahega 15-aastastelt ja vanematelt inimestelt ligi
30 riigis. Andmestik koosneb andmetest, mis tagavad
ajalise vorreldavuse eri teemadest, mis vahetuvad. P6-
hiandmed sisaldavad informatsiooni nditeks meediaka-
sutuse, tervise, usalduse, osaluse, heaolu, sotsiaalse ja
poliitilise aktiivsuse ning vaartuste kohta. Kokku sisal-
dab andmestik ligi 600 teemat. Andmekoguga koos on
detailne informatsioon andmete kogumise protsessi ja
riikide meediakeskkonna kohta ning metoodika arenda-
mise eksperimendid. Tulemusi on véimalik anallitsida
nii statistika eriprogrammides kui online-vahendi abil.
Alates 2012. aastast on andmeid véimalik esitada Eu-
roopa regionaalsete statistiliste regioonide |6ikes koos
taustaandmetega.

Taristu

Euroopa Sotsiaaluuringu andmeid kogutakse alates
2002. aastast. Eesti liitus Euroopa Sotsiaaluuringuga
2004. aastal. Iga vooru andmed liituvad olemasoleva
andmebaasiga ja moodustavad pikaajalise Ghiskonna
arengut kirjeldava andmestiku. Praeguseks on kogus
andmeid umbes 300 000 inimese kohta ligi 30 riigist.
Eestis kaasatakse uuringusse umbes 2000 inimest korra-
ga. Eesti osalus uuringus lubab vorrelda protsesse Eestis
teiste Uihiskondadega. Uuringu andmestik on koigile
tasuta kattesaadav veebilehel (http://ess.nsd.uib.no). Kogu
andmeid kasutades avaldatakse aastas umbes 60 kirju-
tist Eesti kohta. Lisaks otsesele teaduslikule vaartusele
on uuringu andmed rakendusliku valjundiga ning neid
kasutatakse aktiivselt Eesti GUhiskonna ja inimeste kaitu-
mise anallitisimisel. Euroopa Sotsiaaluuringul oli 2014.
aasta jaanuariks Eestis 962 kasutajat. Kasutajateks on
nii teadlased, Ulidpilased, riigiasutused, erafirmad kui
kodanikutihiskonna organisatsioonid.

Koos aegridade pikenemisega suureneb ka kogu and-
mestiku vaartus, nii suurema hulga teemade kui pike-

maajalise kaetuse tottu, mis lubab paremini teha poh-
juslikke anallilise. 2014. aasta eriteemad on tervis, tervi-
sekditumine, tervishoid ja immigratsioon. Lisaks kogule
jargnevate voorude lisamisega on plaanis kasutajate
arvu veelgi suurendada ja tdiustada nende analiitili-
si oskusi. Koos kasutajate koolitamisega saavutatakse
andmete efektiivsem ja kvaliteetsem analiiis, suurem
publikatsioonide hulk ning suurem maoju nii teaduses
ning Uhiskonna arengus.

Partnerlus

2014. aastal on ESS ERIC projektiga liitunud 15 riiki, mis
teevad omavahel tihedat koost6dd, et garanteerida
andmete vorreldavus, aktuaalsus ja kvaliteet. Eesti osa-
lemine Euroopa Sotsiaaluuringus annab paljudele Ees-
ti teadlastele voimaluse osaleda uuringu baasil tehtud
rahvusvahelistes teadusprojektides. Andmete kvaliteedi
garanteerimiseks tehakse koostddd erinevate erialade
spetsialistide, teiste suurte rahvusvaheliste uuringute ja
eri institutsioonidega.

KONTAKT

Dr. Mare Ainsaar

Tartu Ulikooli sotsioloogia ja sotsiaalpoliitika instituut
Tel: (+372) 737 5936

E-mail: mare.ainsaar@ut.ee

WWW: http://www.ess.ut.ee

WWW: http://www.europeansocialsurvey.org



Estonia in the European Social Survey Project

The European Social Survey (the ESS) is a social science
data collection designed to chart and explain the interac-
tion between the development of the society, people’s views
and behaviour

Background

The European Social Survey collects data every two years
from persons aged 15 and older from nearly 30 countries.
The data set consists of data that can be compared over
time and specific topics that are alternated.

The core data holds information about, e.g., media use,
health, trust, participation, welfare, socio-political activi-
ty, values. The data archive includes nearly 600 topics. In
addition, there is detailed information about the process
of data collection and the countries’ media environment
as well as experiments about developing methods. The
results can be analysed using special statistics program-
mes or online tools. Since 2012, it is possible to present
data according to European statistical regions along with
background information.

Existing infrastructure

ESS data has been collected since 2002. Estonia joined
ESS in 2004. The data from each round will be added to
the existing database and will make up a dataset descri-
bing the long-term development of the society. Currently
the archive holds data on about 300,000 people from
nearly 30 countries. In Estonia the survey includes about
2,000 people at a time. Estonia’s participation enables
to compare the processes in Estonia to other societies.
ESS data is freely available for everyone via the website
(http://ess.nsd.uib.no). About 60 works are published a
year about Estonia using the data from the collection.
In addition to direct scientific value, the survey data can
be applied in practise and is used actively to analyse
Estonian society and people’s behaviours. In January
2014 ESS had 962 users in Estonia. The users include
researches, university students, state institutions, private
sector enterprises and non—-governmental organisations.

The lengthening of time series increases the value of
the whole data set because of a larger number of topics
and a prolonged coverage which enables better causal

analyses. The special topics in 2014 are health, health be-
haviour, health care and immigration. Besides providing
new rounds with information for the ESS database, one
of the key purposes of the ESS in the future is to increase
the number of users and improve their analytical skills.
Trainings for users will help to analyse the data more
efficiently and with better quality, increase the number
of publications and their influence on science and the
development of the society.

Partnerships

15 countries participate actively in the ESS ERIC in 2014.
They cooperate closely to guarantee the comparability,
topicality and quality of the data. ESS Estonia will give
many Estonian researchers the opportunity to participa-
te in international research projects that are organised
on the basis of the survey. There is cooperation with
specialists from different fields, other major internatio-
nal surveys and various institutions to guarantee high-
quality data.

European
Social
Survey

CONTACT

Dr. Mare Ainsaar

University of Tartu, Institute of Social Studies
Tel: (+372) 737 5936

E-mail: mare.ainsaar@ut.ee

WWW: http://www.ess.ut.ee
www.europeansocialsurvey.org
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Eesti osalus Euroopa Kosmoseagentuuris

Euroopa Kosmoseagentuur (ESA - European Space
Agency) on tehnoloogia- ja teaduskeskus, mis koordi-
neerib kosmose rahumeelset uurimist ja kasutamist
Euroopa tasemel. Eesti liikmelisus ESAs avab head
arenguperspektiivid korgtehnoloogilistele ettevotetele
ning kosmoseuuringutega seotud teadus- ja arendus-
asutustele.

Taustainformatsioon

ESA on 1975. aastal asutatud valitsustevaheline organi-
satsioon, mis tegeleb koigi kosmose rahumeelse kasu-
tamise valdkondadega: kosmoseteadus, Maa vaatlused,
satelliitnavigatsioon, telekommunikatsioon, mehitatud
kosmoselennud, kanderaketid, tehnoloogia arendus
jne. Koost66s Euroopa Liiduga arendab ESA globaalset
positsioneerimissiisteemi Galileo ning keskkonna seire
ja turvalisuse stisteemi Copernicus kosmosekomponenti.
Olulise osa ESA tegevusest moodustavad haridusprog-
rammid. ESA toimib nn geograafilise tagastuse printsiibi
alusel: ca 90% riigi liikmemaksust tuleb tagasi tellimus-
tena selle riigi ettevotetele ja teadusasutustele. Eesti
s6lmis koopereerunud riigi eelleppe ESAga novembris
2009 ning taisliikmelisus on planeeritud 2015. aastaks.
Eesti suhteid ESAga koordineerivad Majandus- ja Kom-
munikatsiooniministeerium ja Ettevotluse Arendamise
Sihtasutus.

Taristu

ESA peakorter asub Pariisis, kuid olulised keskused
on paigutatud eri piirkondadesse: ESA Maa jalgimise
arenduskeskus ESRIN Frascatis (Itaalias), ESA teadus- ja
tehnoloogiakeskus ESTEC Noordwijkis (Hollandis), ESA
kosmosejuhtumise keskus ESOC Darmstatdis (Saksmaal),
Euroopa Astronautide Keskus EAC, Kolnis (Saksamaal),
Euroopa Kosmoseastrnoomiakeskus ESAC Madriidis (His-
paanias) jne. Kosmoselaevade stardibaas asub Louna-
Ameerikas Prantsuse Guajaanas.

ESA areneb pidevalt ning uued missioonid planeeritak-
se ja valmistatakse ette vastavalt programmides osale-
vate riikide huvidele, véimalustele ning omavahelistele
kokkulepetele. Lahiaja plaanides on uute 6konoomsete
kanderakettide kasutuselevott, mitu uut teadussatelliiti,
aarmiselt oluline on panus Copernicus programmi va-
rustamiseks Sentinel seeria satelliitidega. Eesti liitumisel
ESAga avanevad Eestil voimalused osaleda tdiedigusliku
liikmena ESA programmides.

Partnerlus

Kosmoseto0ostus ja -teadus on vdaga mitmekesine ja laia-
haardeline. ESA Gihendab 2014. aastal 20 liikmesriiki ja 6
koopereerunud riiki (sh Eesti). Liikmesriigi staatuses on
Eestil oma esindajad ESA ndukogus ja komiteedes, kus
tehakse olulised otsused Euroopa kosmoseteaduse ja
tehnoloogia arengu ja tuleviku kohta. Geograafilise ta-
gastuse printsiip kindlustab lilkkmesriikide teadusmahuka
tootmise arengu ja konkurentsivdéime kasvu. Liitumine
ESAga avab Eesti inseneridele ja teadlastele voimalused
tootada ning Ulidpilastele saada valjadpet ESA keskustes,
mis on tehnoloogia ja teaduse absoluutsel eesliinil.

Eesti ettevotted ja teadusasutused on ESA PECS program-
mi raames (2009-2015) teinud ettevalmistusi, et arendada
optimaalsel viisil teiste riikidega koost66d kosmose vald-
konnas. Praegu on umbes 20 ettevotet valmis osalema
ESA tehnoloogiaprojektides. Teadusasutusest on ESA
potentsiaalsed partnerid Tartu Observatoorium, Tartu
Ulikool, Tallinna Tehnikatilikool, AS Cybernetica, Keemilise
ja Bioloogilise Fitsika Instituut, Eesti Maalilikool.



KONTAKT

Dr. Anu Reinart

Tartu Observatoorium
Tel: (+372) 696 2510
E-mail: anu.reinart@to.ee
WWW: http://www.esa.int
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Estonia’s Membership in the European Space Agency

The European Space Agency (ESA) is a technology and
research centre coordinating European space activities
for exclusively peaceful purposes involving exploration
and use. Membership in ESA will open up new develop-
ment perspectives for Estonian high-tech enterprises as
well as research and development institutions involved
in space related research.

Background

ESA is an intergovernmental organization established
in 1975 that is involved in all aspects of the peaceful
use of space: space science, Earth observation, satelli-
te navigation, telecommunication, human spaceflight,
launchers, technology development, etc. ESA is develo-
ping the global positioning system Galileo and the space
component of the Copernicus program for monitoring
environment and security in cooperation with the Eu-
ropean Union. Educational programs form a significant
part of ESA’s activities. ESA functions on the basis of the
geographical return principle: about 90% of the mem-
bership fee is returned to member states in the form of
contracts with the industry and research institutions of
the respective country. Estonia concluded the European
Cooperating State (ECS) agreement with ESA in Novem-
ber 2009, it is planned to attain full membership in 2015.
Relations between Estonia and ESA are coordinated by
the Ministry of Economic Affairs and Communications
and Enterprise Estonia.

Infrastructure

ESA headquarters are located in Paris, whereas im-
portant centres can be found in various regions. The
Earth Observation centre (ESRIN) is in Frascati (Italy),
Research and Technology Centre ESTEC in Noordwijk
(the Netherlands),European Space Operations Centre
(ESOC) in Darmstatd (Germany), European Astronaut
Centre (EAC) in Cologne (Germany), European Space
Astronomy Centre (ESAC) in Madrid (Spain), etc. Satellites
are launched from the French Guiana Space Centre in
South America.

ESA is in continuous development and new missions
are planned and prepared taking into consideration the
interests, possibilities and mutual agreements of the
participating countries. In the near future, there are plans
to implement new cost-effective launchers, many new re-
search satellites. Supporting the Copernicus program by
supplying Sentinel satellites is of the utmost importance.
Joining the ESA gives Estonia the opportunity to partici-
pate in the ESA programs as a full member.

Partnerships

Space industry and research are versatile and compre-
hensive. In 2014 ESA has 20 member states and 6 coope-
rating states (incl. Estonia). As a full member Estonia will
have its representatives in the ESA Council and several
committees which make important decisions about the
development and future of European space science and
technology. The geographical return principle ensures
the development and competitiveness of research-heavy
industry in the member states. Membership in ESA gives
Estonian engineers, scientists and students opportunities
to work and get training in ESA centres which are on the
frontline of technology and research.

Under the ESA PECS program (2009-2015), enterprises
and research institutions in Estonia have made prepa-
rations to develop cooperation with other countries in
space research in the most optimal way. There are about
20 companies in Estonia which are capable of partici-
pating in ESA technology projects today. The potential
partners among research institutions are Tartu Obser-
vatory, University of Tartu, Tallinn University of Techno-
logy, AS Cybernetica, National Institute of Chemical and
Biophysics and the Estonian University of Life Sciences.



CONTACT

Dr. Anu Reinart

Tartu Observatory

Tel: (+372) 696 2510
E-mail: anu.reinart@to.ee
WWW: http://www.esa.int
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Eesti osalus Euroopa Tuumauuringute Keskuses (CERN)

Euroopa Tuumauuringute Keskus (CERN) on iiks maa-
ilma suurimaid ja tuntumaid teaduskeskusi. Eesti osa-
leb Suure Hadronite Porguti (LHC) detektorite ja LHC
arvutusvore (WLCG) arendamisel ning uue fiiiisika
otsinguil LHC andmetest. Eesti teadlased osalevad ka
Crystal Clear Collaboration (CCC) stsintsillaatorde-
tektorite arenduse ja Compact Linear Collider (CLIC)
lineaarkiirendi tehnoloogiaprojektides. Eestis asub LHC
Compact Muon Solenoid (CMS) detektori Tier-2 taseme
arvutuskeskus.

Taustinformatsioon

Viimastel aastatel on osakestefiilisika uuringuid CER-
Nis kajastatud pohiliselt LHC tulemuste taustal, millest
olulisim on Higgsi bosoni avastamine. LHCs prootonite
porgetest saadav teave aitab flitsikutel tundma 6ppida
universumit tervikuna, andes informatsiooni néiteks ka
universumi tumeaine ja tumeenergia kohta. CERN pole
ainult osakestefiilsika labor - sealt on tulnud ka rida
tehnoloogiasaavutusi nagu meditsiinis laialt kasutatav
positron-emissioon-tomograafia ja World Wide Web
(WWW).

Taristu

Kdesoleval hetkel on suurim Eesti teadlaste osalusel
toimuv eksperiment CERNis LHC CMS. CMSi andmete
analUusiks on loodud Eestis Tier-2 tasemel arvutuskeskus
6000 arvutustuuma ja 2PB andmehoidlaga, mis on osa
WLCG hajusarvutuse taristust. Uute detektorite tehno-
loogia arendamine Eesti teadlaste osavotul toimub CCC
projekti ja uute kiirendite tehnoloogia arendamine CLIC
projekti raames.

Kdesoleval aastal tostetakse LHC porkeenergia kahekord-
seks. Pidevalt suurendatakse osakeste kiirte tihedust, mis
tostab tulemuste andmevooge. Selleks, et katsetulemusi
registreerida ja to0delda, taiustatakse CMSi detektorit ja
laiendatakse arvutuskeskusi jargneva kaheksa aasta jook-
sul vastavalt koostatud to0plaanile. Lahiajal on oodata
otsust lineaarkiirendi ehitamise kohta, mille detektorite
arendamises osalevad ka Eesti teadlased.

Partnerlus

Praegusel hetkel on Eesti teadusasutustel s6Imitud koos-
toolepingud CERNiga, et osaleda LHC CMSi eksperimen-
dis, WLCG hajusarvutuses, CCC ja CLIC projektides. Koik
need koostdoprojektid on globaalsed, hélmates sadu
uUlikoole kiimnetest maadest.



KONTAKT

Professor Martti Raidal

Keemilise ja Bioloogilise Flitsika Instituut
Tel: (+372) 5164854, (+372) 645 4711
E-mail: martti.raidal@cern.ch

WWW: http://www.cern.ch
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Estonian Participation in the European

Organization for Nuclear Research

The European Organization for Nuclear Research,
CERN, is one of the world’s largest and most well-known
centres for scientific research. Estonia is contributing to
the development of the Large Hadron Collider (LHC)
detectors and the LHC computing grid (WLCG) and in
the search for a new physics from the LHC data. Es-
tonian researches also participate in the development
of scintillator detector technology in the Crystal Clear
Collaboration (CCC) and in the development of Com-
pact Linear Collider (CLIC) technology. Estonia hosts
a Tier-2 level computing centre for the Compact Muon
Solenoid (CMS) detector.

Background

In recent years, the particle physics research in CERN has
received publicity mainly in the context of LHC results,
the most important of which was the Higgs boson. By
studying what happens when particles collide, physicists
learn about the Universe as a whole, whereas they also
gain information about Dark Matter and Dark Energy in
the Universe. CERN is not only a particle physics labora-
tory—it is also the place of origin for many technological
achievements, such as the medically widely used Posit-
ron Emission Tomography and the World Wide Web.

Infrastructure

At the moment, the largest experiment in CERN where
Estonia is participating is LHC CMS. To analyse the CMS
experimental data, a Tier-2 computing centre consis-
ting of 6,000 processors and 2 PB of data storage has
been built in Estonia as a part of the WLCG distributed
computing infrastructure. New detector technologies
are developed with the help of Estonian scientists wit-
hin the CCC project and new collider technologies are
developed in the CLIC projects.

This year, the LHC collision energy will be doubled. Particle
flow density is continually increased and the resulting
data streams grow owing to this. In order to register and
process test results, the CMS detector will be improved
and the computing centres expanded according to the
compiled work schedule in the following eight years.. In
the near future a decision will be made with regard to
the next international linear collider—Estonian scientists
will also participate in the development of its detectors.

Partnerships

Today, Estonian R&D institutions have signed Memoran-
dums of Understanding with the LHC CMS experiment,
WLCG distributed computing project, the CCC and CLIC
Collaborations at CERN. All those collaborations are global,
involving hundreds of universities from many different
countries.



CONTACT

Professor Martti Raidal

National Institute of Chemical and Biophysics
Tel: (+372) 5164854, (+372) 6454711

E-mail: martti.raidal@cern.ch

WWW: http://www.cern.ch
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Eesti osalus teadustaristute Euroopa strateegiafoorumi (ESFRI — European Strategy Forum on Research Infrastructures)
nimistusse kuuluvates objektides

Eesti teekaardi objekti nimetus ESFRI teekaardi objekti nimetus

ELIXIR: The European Life-Science

ELIXIR - Eluteaduste andmete teadustaristu ) . .
Infrastructure for Biological Information

ESS (European Spallation Source ) - .
. . ESS: The European Spallation Source
Euroopa neutronkiirguse allikas

BBMRI ERIC: Biobanking and Biomolecular

Eesti Genoomikakeskus
Resources Research Infrastructure

. . CLARIN ERIC: Common Language Resources
Eesti Keeleressursside Keskus
and Technology Infrastructure

Eesti osalus ESS (Euroopa .
ESS ERIC: European Social Survey

Sotsiaaluuring) projektis

Riiklik siirdemeditsiini ja kliiniliste EATRIS ERIC: European Infrastructure
teadusuuringute keskus (SIME) for Translational Medicine
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Eesti teadus- ja arendustegevuse ning innovatsiooni strateegia 2014-2020
~Teadmistepohine Eesti” rakendusplaan aastateks 2014-2017

LISA 1 KINNITATUD
Vabariigi Valitsuse
03.09.2014 korraldusega nr 377

Eesti teaduse infrastruktuuri teekaardi objektide loetelu

Nr.

Objekti nimi

Objekti taotluse esitaja ja osalevad asutused

Eesti Keskkonnaobservatoorium

TU (esitaja), EMU, TTU, TLU, TO, Keskkonnaagentuur

2 | Eestiteaduse ja hariduse andmeside optiline magistraalvork | Hariduse Infotehnoloogia Sihtasutus
3 Eesti Teadusarvutuste Infrastruktuur (ETAIS) TU (esitaja), TTU, KBFI, Hariduse Infotehnoloogia Sihtasutus
) ) o TU (esitaja), TLU, MTU Eesti Raamatukoguvérgu Kon-
4 | Eesti e-varamu ja kogude sdilitamine ) ) B
sortsium, EKM, Eesti Rahvusraamatukogu, Rahvusarhiiv
5 | Eesti Genoomikakeskus Eesti Biokeskus (esitaja), TU
6 | Eesti keeleressursside keskus TU (esitaja), TTU, EKI
. Loodusteaduslikud arhiivid ja andmevérgustik (Natural | TU (esitaja), TTU, EMU, TLU, Eesti Loodusmuuseum, Kesk-
History Archives and Information Network) konnaamet
8 Nanomaterjalid - uuringud ja rakendused (NAMUR) liidetu- | TU (NAMUR esitaja), TTU; TU (Nano-biotehn. keskus esitaja),
na Nano-biotehnoloogia ja mikrofabrikatsiooni keskusega | KBFI, NanoTAK
Riiklik siirdemeditsiini ja kliiniliste teadusuuringute keskus L . R
9 TU (esitaja), EMU, SA TU Kliinikum
(SIME)
10 | Eesti kiirekanal MAX-1V slinkrotonkiirguse allikale TU (esitaja), ETAg
ESS (European Spallation Source ) - Euroopa neutronkiir- L .
1 . TU (esitaja), TTU, KBFI
guse allikas
Taimebioloogia infrastruktuur — molekulidest kérgtehno- N - . .
12 N } ) ) TTU (esitaja), EMU, TU, Eesti Taimekasvatuse Instituut
loogilise poéllumajanduseni
) ) ) o TU (esitaja), Haridus- ja Teadusministeerium, Sotsiaalmi-
13 | Eesti osalus ESS (Euroopa Sotsiaaluuring) projektis . )
nisteerium
14 | Anallutilise keemia kvaliteedi infrastruktuur (AKKI) TU (esitaja), TTU, Eesti Keskkonnauuringute Keskus
15 | ELIXIR - Eluteaduste andmete teadustaristu TU (esitaja), TTU, Eesti Biokeskus, KBFI
16 | Infotehnoloogiline mobiilsusobservatoorium (IMO) TU (esitaja), TTU
Eesti osalemine Euroopa Kosmoseagentuuris (European . . . . .
17 TO (esitaja), TU, TTU, Keskkonnaministeerium
Space Agency - ESA)
18 | Eesti osalemine Euroopa Tuumauuringute Keskuses (CERN) | KBFI (esitaja), TTU, TU
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Eesti osalus Euroopa teadustoo infrastruktuuride strateegiafoorumi (ESFRI- European Strategy
Forum on Research Infrastructures) nimistusse kuuluvates objektides

Nr | Eesti objekti nimi ESFRI objekti nimi ESFRI prioriteetsus
. ELIXIR: The European Life-Science Priority Projects
1 ELIXIR - Eluteaduste andmete teadustaristu ) ] ) ) )
Infrastructure for Biological Information for implementation
ESS (European Spallation Source ) — . Priority Projects
2 . . ESS: The European Spallation Source : )
Euroopa neutronkiirguse allikas for implementation

) ) BBMRI: Biobanking and Biomolecular )
3 | Eesti Genoomikakeskus Implementation Support
Resources Research Infrastructure

. . CLARIN: Common Language Resources and .
4 | Eesti keeleressursside keskus Implementation Support
Technology Infrastructure

) ) ) Support for
Eesti osalus ESS (Euroopa Sotsiaaluuring) ) o
5 okt ESS ERIC: European Social Survey Sustainability and
rojektis
pro) European Coverage
6 Riiklik siirdemeditsiini ja kliiniliste EATRIS ERIC: European Infrastructure
teadusuuringute keskus (SIME) for Translational Medicine

Eesti teaduse infrastruktuuri teekaardi objektide seosed nutika spetsialiseerumisega’

Otseselt panustavad nutika spetsialiseerumise eesmarkidesse jargnevad objektid:

* Eesti teaduse ja hariduse andmeside optiline magistraalvork
*  Eesti Genoomikakeskus
*  Eesti keeleressursside keskus

* Nanomaterjalid — uuringud ja rakendused (NAMUR) liidetuna Nano-biotehnoloogia ja mikrofabrikatsiooni
keskusega

* Riiklik siirdemeditsiini ja kliiniliste teadusuuringute keskus (SIME)
* Analdtilise keemia kvaliteedi infrastruktuur (AKKI)

* ELIXIR - Eluteaduste andmete teadustaristu

* Infotehnoloogiline mobiilsusobservatoorium (IMO)

* Eesti osalemine Euroopa Kosmoseagentuuris (European Space Agency - ESA)

Osaliselt panustavad nutika spetsialiseerumise eesmarkidesse jargnevad objektid:
* Eesti Teadusarvutuste Infrastruktuur (ETAIS)
* Eesti e-varamu ja kogude sailitamine
* Eesti kiirekanal MAX-IV stinkrotonkiirguse allikale

* ESS (European Spallation Source ) — Euroopa neutronkiirguse allikas

1 Vastavalt Eesti Arengufondi sisendile ja Nutika spetsialiseerumise juhtkomitee 28. mai 2014 otsusele.
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Pikaajaline kava riikliku tahtsusega teaduse infrastruktuuri investeeringute eelarvestamiseks

Struktuurifondide 2014-2020 perioodi ex ante tingimused eeldavad, et ,on voetud vastu soovituslik mitmeaastane kava
ELi prioriteetidega ja vajadusel Euroopa teadustaristu strateegiafoorumiga (ESFRI) seotud investeeringute eelarves-
tamiseks ja eelisarendamiseks?®”. Selle kohaselt peab see pikaajaline kava tooma vilja olemasolevad ja planeeritavad
ressursid teadus- ja arendustegevuse infrastruktuuri investeeringute eelarvestamiseks.

Samas on oluline réhutada, et Eesti teaduse infrastruktuuri teekaardi objektide loetelu ise ei ole rahastusinstrument
ega rahastusotsus. Teaduse infrastruktuuri teekaardi objektide loend on pikaajalise perspektiiviga planeerimisvahend,
mis sisaldab loetelu uutest voi kaasajastamist vajavatest riiklikult olulistest teaduse infrastruktuuritiksustest. Infrast-
ruktuuri [Glitamine teekaardi koosseisu ei tahenda rahastamisotsust ega omista objektidele tahtsuse jarjekorda, kuid
teekaart on sisendiks ettevalmistamisel olevatele investeeringuotsustele.

Senitehtud investeeringud

Perioodi 2007-2013 struktuurivahenditest on Eesti riikliku tahtsusega teaduse infrastruktuuri teekaardile kantud ob-
jektidesse tehtud investeeringuid mitmest eri allikast ja meetmest, millest olulisematena saab valja tuua jargmised:

Meede Eraldatud toetus EUR

] Riikliku tahtsusega teaduse infrastruktuuride investeeringute kava 59376 991
’ (https://www.riigiteataja.ee/aktilisa/3140/3201/1001/VVK_119_lisa.pdf#)

2. | Programmi ,Teaduse rahvusvahelistumine” 6 441 000

KOKKU 35817 991

Valdavalt kestavad need investeeringud kuni 2015.a |6puni. Lisaks on vdiksemas mahus toetatud tksikuid teekaardil
olevaid objekte teadus- ja arendusasutuste teadusaparatuuri toetusmeetmete kaudu.

Planeeritavad investeeringud

Struktuurifondide perioodil 2014-2020 planeerib Haridus- ja Teadusministeerium investeerida riikliku tahtsusega tea-
duse infrastruktuuri arendamiseks koos taotlejapoolse omafinantseeringuga 30 923 147 eurot (ilma taotlejapoolse
omafinantseeringuta on EL toetuse ja riigi kaasfinantseerimise summa 29 376 990 eurot).

Riikliku tahtsusega teaduse infrastruktuuride investeeringute kava Osakaal Summa (EUR)

EL toetuse summa 85% 26 284 675
Eesti riigi kaasfinantseering 10% 3092 315
Toetus kokku 95% 29376 990
Taotleja omafinantseering 5% 1546 157
KOKKU 100% 30923 147

2 Guidance on ex ante Conditionalities for the European Structural and Investment Funds: An indicative multi-annual plan for budgeting and prioritisation of investments linked
to Union priorities, and, where appropriate, the European Strategy Forum on Research Infrastructures (ESFRI) has been adopted. The framework outlines available and foreseen
budgetary resources for investments in R&l infrastructures and capacities to develop R&l excellence and indicates various sources of finance [and indicative amounts].
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Toetuste eraldamine otsustatakse Vabariigi Valitsuse investeeringute kava alusel. Abikdlblikkuse periood kestab kuni
2023. aastani. Lisaks on teaduse infrastruktuuride investeeringuid voimalik vdiksemas mahus rahastada ka teiste pe-
rioodi 2014-2020 meetmete kaudu (sh Institutsionaalne pakettmeede, teaduse rahvusvahelistumine jt), kuid tapsem
investeeringute maht selgub taotlejate initsiatiivist, mistottu neid ei ole voimalik tapselt ette prognoosida.

Investeeringute tegemisel tuleb arvestada sellega, et struktuurifondid on ajutise, lihiajalise iseloomuga, mille l-
dine eesmark on ette valmistada pusiv infrastruktuuri arendamise ja sailitamise kord, sh rahastamisstisteem. Nagu
on satestatud ,T&A infrastruktuuripoliitika alustes” (Kinnitatud Vabariigi Valitsuse 18. detsembri 2008 korraldusega
nr 533) tuleb ette ndha tleminekuprotsess infrastruktuuriga seotud pikaajaliste funktsioonide sisseseadmisele ning
jatkusuutlikule rahastamisele, sh siduda luhiajaliste meetmete eesmargid ja lilesanded pikaajalise perspektiiviga.

Infrastruktuuride tegevustoetused

Viljumine kasvule suunatud investeerimisfaasist ning sisenemine infrastruktuuri stabiilse toimimise opereerimisfaasi,
mis peab olema jatkusuutlik ja pikaajalise perspektiiviga, eeldab ka vastavat pikaajalist eelarveplaneerimist. Seetot-
tu tuleb riigieelarve strateegia planeerimisel arvestada teaduse infrastruktuuri plsiva opereerimisfaasi, sh kulumi
katmise eesmarkidega.

Infrastruktuuride vaartuse hoidmiseks on kaks véimalust - kulumi finantseerimine véi pusivalt juurdeinvesteerimine.
Need alternatiivid erinevad riigi ja teadusasutuse rollide ja vastutuse sisulise jaotuse poolest. Juurdeinvesteerimise
puhul peab riik tegema selliseid asutusesisese iseloomuga otsuseid, mida kulumieraldiste korral teeb asutus ise. Kulumi
finantseerimine vastab olukorrale, milles vastutus teadusasutuse arengu eest lasub teadusasutusel ja riigi sekkumine
piirneb kulumi eraldiste suuruse maaramisega ja teadusasutuste toimimise efektiivsuse anallilisi ja hindamisega.

Alates 2014. aastast eraldatakse riigieelarvest koos institutsionaalsete uurimistoetustega taiendavat tegevustoetust
riikliku tahtsusega teaduse infrastruktuuridele (tuumiktaristu). Tuumiktaristu on teadus- ja arendusasutusele kuuluv
uurimisteemade tditmiseks vajalik taristu, mis on loodud avalikes huvides ja mida teadus- ja arendusasutuse kehtes-
tatud tingimustel ja korras on vdimalik kasutada teistel isikutel (sh ettevotetel, teistel TA asutustel ja rahvusvahelistel
partneritel). Tuumiktaristute, millele Gihiskasutamise eesmargil saab taotleda toetust, loendi koostab ja selle lile peab
arvestust Eesti Teadusagentuur kooskdlastatult Haridus- ja Teadusministeeriumiga. 2014.a on tuumiktaristu loend
seotud riikliku tahtsusega teaduse infrastruktuuride investeeringute kavas olevate objektide loeteluga. 2014. aastal
on riikliku tahtsusega teaduse infrastruktuuride (tuumiktaristu) tegevustoetuste maht kokku 523 717 eurot. Selleks,
et katta riikliku tahtsusega teaduse infrastruktuuride eesmargiparane toimimine ning avatus ka parast ihekordsete
struktuurifondide toetusmeetmete |6ppemist, tuleb struktuurifondide valjumisstrateegia koosseisus naha ette vas-
tavad riigieelarvelised pusiressursid tegevustoetuste ja kulumi katmiseks riigieelarve strateegias. Muuhulgas peab
pikaajaline eelarveplaneerimine votma arvesse ka Eesti osalemisega rahvusvahelistes teadusinfrastruktuurides kaas-
nevaid tingimusi ja kohustusi.



Implementation Plan for the Estonian Research, Development and Innovation
Strategy 2014-2020 “Knowledge-based Estonia” for 2014-2017

ANNEX 1 APPROVED
with Government Order
No. 377 from

3 September, 2014

List of objects included in the Estonian Research Infrastructures Roadmap

Submitter of application regarding the object and participating

No. | Name of object S
institutions
University of Tartu (UT) (submitter), Estonian University of Life
1 Estonian Environmental Observatory Sciences (EMU), Tallinn University of Technology (TUT), Tallinn
University (TU), Tartu Observatory (TO)
The Optical Backb Network of Estonian R h
2 evp |ca- ackbone fetwork of Estonian Researc Information Technology Foundation for Education (HITSA)
and Education
UT (submitter), TUT, National Institute of Chemical Physi d
3 Estonian Scientific Computing Infrastructure (ETAIS) Biogfl:ysri:ls (igFl), ITFEa ‘onatinstitute o emicaliFhysics an
UT (submitter), TU, Estonian Libraries Network Consortium,
4 Estonian e-Repository and Conservation of Collections | Estonian Literary Museum (EKM), National Library of Estonia,
National Archives of Estonia
5 Estonian Centre for Genomics Estonian Biocentre (submitter), UT
6 Center of Estonian Language Resources (CELR) UT (submitter), TUT, Institute of the Estonian Language (EKI)
Natural History Archives and Information Network | UT (submitter), TUT, EMU, TU, Estonian Museum of Natural
7 . .
(NATARC) History, Environmental Board
UT (submitter of NAMUR), TUT
Nanomaterials—research and applications (NAMUR) / (submi .er © ) .
8 Centre for Nano-Biotechnology and Microfabrication UT (submitter of Centre for Nano-Biotechnology and
9y Microfabrication), KBFI, NanoTAK
National for Translational linical R h .
9 (ST,:/I'CE?a Centre for Translational and Clinical Researc UT (submitter), EMU, Tartu University Hospital Foundation
10 Estonian Beamline MAX-IV at the Synchrotron Radiation UT (submitter), Estonian Research Council (ETAG)
Source
1 ESS (European Spallation Source) UT (submitter), TUT, KBFI
Plant Biol Infrastructure—F Molecules to High- .
12 antBlo F)gy nirastructure—rrom Molecules toHig TUT (submitter), EMU, UT, Estonian Crop Research Institute.
Tech Agriculture
13 Estonia in the European Social Survey Project uT (su.bmltte.r), Ministry of Education and Research, Ministry
of Social Affairs
14 | Estonian Centre of Analytical Chemistry (ECAC) UT (submitter), TUT, Estonian Environmental Research Centre
15 ELIXIB Est?nla—Europt?an Life Sciences Infrastructure UT (submitter), TUT, Estonian Biocentre, KBFI
for Biological Information
16 Infotechnological Mobility Observatory (IMO) UT (submitter), TUT
17 Estonia’s Membership in the European Space Agency | TO (submitter), UT, TUT, Ministry of Environment
18 Estonian Participation in the European Organization KBFI (submitter), TUT, UT

for Nuclear Research (CERN)

71




72

Estonian participation in the European Strategy Forum on Research Infrastructures (ESFRI)
objects

No.

Name of Estonian object

ESFRI object

ESFRI priority

ELIXIR— Life Sciences Infrastructure
for Biological Information

ELIXIR: The European Life-Science In-
frastructure for Biological Information

Priority Projects for implementation

2 ESS: The European Spallation Source | ESS: The European Spallation Source | Priority Projects for implementation
. . BBMRI: Biobanking and Biomolecular .
3 Estonian Centre for Genomics Implementation Support
Resources Research Infrastructure
Center of Estonian Language Re- | CLARIN: Common Language Resources .
4 Implementation Support
sources and Technology Infrastructure
5 Est?nia in the European Social Survey ESS ERIC: European Social Survey Support for Sustainability and Euro-
Project pean Coverage
6 National Centre for Translational and | EATRIS ERIC: European Infrastructure

Clinical Research (SIME)

for Translational Medicine

The direct connections to smart specialisation of the objects in the Estonian Research Infrastructures
Roadmap'

The following objects contribute directly to achieving the aims of smart specialisation:

The Optical Backbone Network of Estonian Research and Education

Estonian Centre for Genomics

Center of Estonian Language Resources

Nanomaterials—research and applications (NAMUR) / Centre for Nano-Biotechnology and Microfabrication

National Centre for Translational and Clinical Research (SIME)

Estonian Centre of Analytical Chemistry (ECAC)

ELIXIR Estonia—European Life Sciences Infrastructure for Biological Information

Infotechnological Mobility Observatory (IMO)

Estonia’s Membership in the European Space Agency

The following objects contribute partially to achieving the aims of smart specialisation:

Estonian Scientific Computing Infrastructure (ETAIS)

Estonian e-Repository and Conservation of Collections

Estonian Beamline MAX-1V at the Synchrotron Radiation Source

ESS: The European Spallation Source

The long-term plan for budgeting the investments for research infrastructures important on the national level

1 pursuant to the input of the Estonian Development Fund, and the decision of the Smart Specialisation Leadership Committee from 28 May 2014



The ex ante conditions of the structural funds for the 2014-2020 period prescribe that “an indicative multi-annual plan
for budgeting and prioritisation of investments linked to Union priorities, and, where appropriate, the European Strategy
Forum on Research Infrastructures (ESFRI) has to be adopted.”? According to this, the long-term plan should outline
the existing and planned resources for budgeting the investments into research and development infrastructures.

At the same time it is important to emphasise that the list of objects belonging to the Estonian Research Infrastructures
Roadmap is not a financial instrument or funding decision. The list of objects belonging to the Estonian Research
Infrastructures Roadmap is a planning instrument with a long-term perspective, which includes a number of research
infrastructure units important on the national level that are new or in need of modernisation. Adding an infrastructure
to the roadmap does not bring about a funding decision or create a prioritised list of the objects, but the roadmap
is an input to the funding decisions in preparation.

Previous investments

Instrument Allocated funding in euros

: Investment plan for research infrastructures important on the national level 90,376 991
(https://www.riigiteataja.ee/aktilisa/3140/3201/1001/VVK_119_lisa.pdf#) o

2 Program “Internationalising Research” (,Teaduse rahvusvahelistumine”) 6,441,000

TOTAL 35,817,991

Most of the investments last until the end of 2015. Additionally, some of the objects in the roadmap have been sup-
ported with smaller amounts through support measures intended for the procurement of research instruments for
research and development institutions.

Planned investments

In the funding period 2014-2020 of the structural funds the Ministry of Education and Research plans to invest
30, 923, 147 euros into developing research infrastructures that are important on the national level together with the
applicants’ self-financing (the amount of EU support and the state’s co-financing without the applicants’ self-financing
is 29, 376, 990 euros).

Investment plan for research infrastructures important on the national level Proportion Amount (in euros)
EU support 85 % 26, 284,675
Co-financing from the Estonian state 10 % 3,092, 315

Total funding 95 % 29, 376, 990
Applicant’s self-financing 5% 1,546, 157

TOTAL 100 % 30,923, 147

2 Guidance on ex ante Conditionalities for the European Structural and Investment Funds: An indicative multi-annual plan for budgeting and prioritisation of investments linked to
Union priorities, and, where appropriate, the European Strategy Forum on Research Infrastructures (ESFRI) has been adopted. The framework outlines available and foreseen budget-
ary resources for investments in R&l infrastructures and capacities to develop R&I excellence and indicates various sources of finance [and indicative amounts].
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The funding shall be decided on the basis of the investment plan of the Government of the Republic. The period of
eligibility for financing will last until 2023. Additionally, research infrastructure investments can be financed in smaller
amounts through the other measures of the 2014-2020 period (incl. institutional package measure, research inter-
nationalisation, etc.) but the exact volume of investments depends on the applicants’ initiative and, as such, cannot
be exactly determined in advance.

In making investments one must consider that the structural funds are temporary and short-term in nature, and their
general purpose is to prepare the process for the permanent development and sustenance of an infrastructure, incl.
its funding system. As provided in the “Bases for R&D infrastructure policy” (Approved with Government Order No.
533 from 18 September 2008) a transitional process for establishing long-term functions and sustainable financing
connected to infrastructures must be created, whereas the purposes and tasks of short-term measures must be con-
nected to the long-term perspective.

Activity support for infrastructures

Exiting the growth-directed investment phase and entering the operational phase directed towards the stabile func-
tioning of the infrastructure, which should be sustainable and consider the future perspective as well, also presumes
respective long-term budgeting. This is why it is necessary to consider the aims of the permanent operational phase
of research infrastructures, i.e., covering expenses in planning state budget strategies.

There are two possibilities for maintaining the assets of the infrastructures—compensating for depreciation or mak-
ing continuous investments. These alternatives differ in terms of the roles of the state and research institution and
the actual allocation of responsibility. In additional investments the state must make decisions relating to the internal
organisation of an institution that the institution would make itself in case of compensating for depreciation. In case
of compensating for depreciation, an institution is responsible for its own development, while the state’s interference
is limited to determining the volume of allocations as well as analysing and assessing the efficiency of the research
institution’s work.

As of 2014, research infrastructures that are important on the national level (core infrastructures) receive supple-
mentary activity support in addition to institutional research support from the state budget. A core infrastructure
is an infrastructure belonging to a research and development institution, necessary for exploring research subjects
and created in public interests, whereas other persons (incl. enterprises, other R&R establishments and international
partners) may use it according to the conditions and procedures established by the research and development in-
stitution. A list of core infrastructures, for which it is possible to seek financial support for the purposes of joint use,
is compiled and maintained by the Estonian Research Council in cooperation with the Ministry of Education and
Research. In 2014, the list of core infrastructures is connected to the list of objects in the investment plan of research
infrastructures that are important on a national level. The volume of activity support for research infrastructures (core
infrastructures) important on the national level is 523,717 euros in total. In order to ensure the further purposeful
functioning and availability of research infrastructures important on the national level even after the single support
measures of the structural funds have ended, the exit strategies of the structural funds need to prescribe that the
state budget strategy cover the respective permanent resources for covering activity support and compensation for
depreciation. Moreover, the long-term budgeting must consider the requirements and responsibilities that arise from
Estonia’s participation in international research infrastructures.



Lithendid / Abbreviations:

BSRN (Baseline Surface Radiation Network) — Rahvusvaheli-
ne maapinnalt radiatsiooni mé6tmise ja analltsimise vork

COST (Intergovernmental framework for European Coopera-
tion in Science and Technology) — Euroopa valitsustevaheline
teadus- ja tehnoloogiakoost66 vork

EUR-OCEANS (European network of excellence for OCean
Ecosystems ANalysis) — Rahvusvaheline Euroopa mereuu-
ringute vorgustik

FAHM (Free Air Humidity Manipulation) - Metsadkosusteemi
6huniiskusega manipuleerimise eksperiment

Fluxnet — Rahvusvaheline atmosfaariuurimise tornjaamade
vorgustik

GAW (Global Atmosphere Watch) - Rahvusvahelise Meteo-
roloogiaorganisatsiooni atmosfaarivaatluste vork

LTER (Long Term Ecological Research) — Rahvusvaheline
pikaajaliste 6koloogiliste vaatluste vork

MarBEF+ (Marine Biodiversity and Ecosystem Functioning)
— Euroopa mereelustiku uurimise vérgustik

MARS (The European Network of Marine Research Institutes
and Stations) — Euroopa mereuuringujaamade vorgustik

SMEAR (Station for Measuring Ecosystem-Atmosphere Rela-
tion) — Taimestiku ja atmosfaari vahelise aine- ja energiava-
hetuse moéotmise jaam

AnakE Infrastructure for Analysis and Experimentation on
Ecosystems — kavandatav EL Teekaardi (ESFRI) uurimisjaa-
made vork

ELIXIR - Eluteaduste andmete teadustaristu
ESFRI - Teadustaristute Euroopa strateegiafoorumi

GEANT - Uleeuroopaline teaduse ja hariduse iili-
kiire magistraalvork

LHC - Suur Hadronite Porguti

ESSource - Euroopa neutronkiirguse allikas (European
Spallation Source)

SNS - Spallation Neutron Source

J-Parc - Japan Proton Accelerator Research Complex

BSRN—Global Baseline Surface Radiation Network

COST—Intergovernmental framework for European
Cooperation in Science and Technology

EUR-OCEANS—European network of excellence for Ocean
Ecosystems Analysis

FAHM—Free Air Humidity Manipulation experiment

Fluxnet—Global network of micrometeorological tower
sites for gas fluxes measurements

GAW—Global Atmosphere Watch network
LTER—Global Long Term Ecological Research network

MarBEF+—European Marine Biodiversity and Ecosystem
Functioning network

MARS—The European network of Marine Research
Institutes and Stations

SMEAR—Station for Measuring Forest Ecosystem-
Atmosphere Relation

AnaEE—Infrastructure for Analysis and Experimentation
on Ecosystems

ELIXIR—Pan-European research infrastructure for bio-
logical information

ESFRI—European Strategy Forum on Research Infra-
structures

GEANT—High bandwidth pan-European network
LHC—Large Hadron Collider
ESSource—European Spallation Source
SNS—Spallation Neutron Source

J-Parc—Japan Proton Accelerator Research Complex
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