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Eessõna

2009 oli Rahvusvaheline Astronoomia
Aasta. Kahjuks tõi seeaastaeestikeelde
ka uue sõna: masu ehk majandussuru-
tis. Tagasivaatesnäib, et Tartu Observa-
toorium tuli sellest langusaastast siis-
ki suhteliselt väikeste kaotustega läbi.
Võib-olla võinuks Rahvusvahelise Ast-
ronoomia Aasta tähistamine paremates
majandusoludes veel suurejoonelisem
ja väljapaistvam olla, agasellegipoolest

olid meie astronoomid, eriti nooremad, väga tublid. Avalikud vaatlusõhtud,
nii Tõravere suure teleskoobi juur eskui kaasaskantavateleskoobiga paljudes
muudes Eestimaa paikades, saavad loodetavasti uueks traditsiooniks. Kah-
juks aga ei laabunud möödunud aastal koostöö ilmataadiga kuigi hästi. Hu-
vi astronoomiliste piltide näituse vastu on jätkunud ka 2010.aastasse.Kind-
lasti jätkavad meie astronoomid ja atmosfäärifüüsikud tavapäraseid teaduse
populariseerimise tegevusi (artiklid, loengud, ekskursioonide vastuvõtmine
jne) ning tahaks loota, et tulevikus saabsellist aktiivsust ka materiaalselt pa-
remini kompenseerida.

Teaduse areng läheb oma rada pidi edasi, paar kehva aastat ei tohiks
selle järjepidevust väärata. 2010.aastal saameriigieelarvest igapäevaseela-
mise raha veel veidi vähem kui mullu. Samason käima pandud mitmed
programmid-pr ojektid-meetmed, tänu millele saamenäiteks uut teadusapa-
ratuuri muretseda.Rahalugemisest keerukamaks võib osutuda hoopis pea-
hoone renoveerimine ja laiendamine, mis peaks2010.aastalalgama. Seelööb
kõigi inimeste harjumuspärase töörütmi mõneks ajaks segi, aga usun, et tu-
lemus on seda ajutist segadust väärt. Selle eest,et Tõraveres asuks parima-
te töötingimustega kaasaegnekosmoseuuringute keskus, hoolitseb aga juba
aprillis 2010ametisseasuv uus dir ektor. Minule on 11 dir ektori-aastat olnud
parajalt pikk, töörohke ja huvitav aeg, mille läbitegemise eest olen tänulik
kõigile kolleegidele, koostööpartneritele, ministritele ja teistele ametnikele,
sõpradele. Soovin oma järeltulijale jõudu ja edu – muuhulgas ka uute aasta-
raamatute kokkupanemiseks.

Laurits Leedjärv Tõraveres
Dir ektor veebruar 2010
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Foreword

The year 2009was an International Year of Astronomy. Unfortunately , it co-
incided with the year of economiccrisis in Estonia (and in most of the world).
In retrospective,however, it seemsthat Tartu Observatory survived this year
without major disruptions. Maybe celebrations of the International Year of
Astronomy could have beenmore ambitious and notable in better economic
conditions. Nevertheless, our astronomers, especially younger ones, put a
great effort into the activities of IYA2009. Hopefully , it becomesa new tradi-
tion to arrange public observing nights both at Tõravere on the biggest tele-
scopeand in many dif ferent placesover Estonia,using the portable telescope.
Unfortunately , we were not able to arrange a good weather for most of the
public nights. There has been ever continuing interest for the exhibition of
astronomical photographs. Certainly, our astronomers and atmospheric sci-
entists will continue their conventional popularization activities, like articles,
lectures,excursions etc.

Evolution of sciencegoesalong its inherent way which should not be dis-
turbed by a couple of economically unfavourable years. Although in 2010
dir ect allocations from the state budget for our everyday life will again be a
little bit less than in the last year, there are other programmes and activities
which allow, for example, to buy a new scienti�c equipment. The expected
renovation and extension of the main building could becomeeven more dis-
turbing for the Observatory in 2010 than minor cuttings from the budget.
This will in�uence everybody working in our building, but I am sure that
the result would be worth of this temporary confusion. Starting from April
2010,a new dir ector will take care for developing a modern spaceresearch
centre at Tõravere. After 11 years in this job, I would like to thank all col-
leagues,collaboration partners, ministers and other of�cers, and just friends
for this fruitful and interesting time – and to wish successand endurance to
my successor.

Laurits Leedjärv Tõravere
Dir ector February 2010
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1 Ülevaade

1.1 Uurimisteemad ja grandid

1.1.1 Siht�nantseerita vad teadusteemad

2009.aastal jätkus Tartu Observatooriumis eelmisel aastal avatud siht�nant-
seeritavate teadusteemadetäitmine. Esialgu määratud summasid vähendati
aastakeskel vastuvõetud negatiivse lisaeelarvega4%võrra.

� Tumeenergia, tumeaine ja struktuuri teke Universumis (teema juht
E. Saar)– 3 571776EEK,

� Evolutsiooni hilisfaasis tähtede ja nende ümbriste vaatluslik ja teoreeti-
line uurimine (teema juht T. Kipper) – 4 651584EEK,

� Optiliselt keerukate looduskeskkondade kaugseire (teema juht
A. Kuusk) – 1 002720EEK.

(1 kEEK = 1000EEK = 63.9EUR)

1.1.2 Eesti Teadusf ondi grandid

Sihtasutus Eesti Teadusfond rahastas13 granti, mida samuti aastakeskel 4%
võrra vähendati:

� Grant 6810:I. Kolka – Suurekiir gusvõimsusegakaugelearenenud tähed
kosmoseteleskoobiGaia objektidena – 135360EEK.

� Grant 6812:M. Mõttus – Hüperspektraalsete ja mitme vaatenurga alt
mõõdetud kaugseireandmete kasutamisvõimalused metsa struktuuri
hindamiseks – 167904EEK.

� Grant 6813:J.Pelt – Dispersioonispektrite teooria ja rakendused –
76 800EEK.

� Grant 6814:A. Reinart – Satelliitkaugseire meetodite arendamine Eesti
optiliselt mitmekomponendiliste veekogude uurimiseks – 239040EEK.

� Grant 6815:T. Nilson – Eesti metsade produktiivsuse monitooring sa-
telliitkaugseir e abil – 196800EEK.

� Grant 7115:A. Tamm – Ketasgalaktikate evolutsioon kosmoloogilistel
ajaskaaladel– 55200EEK.

� Grant 7137:K. Eerme – Päikeseultraviolettkiir guse spektraalne koostis
maapinnal – 96 000EEK.

� Grant 7146:M. Gramann – Galaktikate evolutsioon ja tume energia pai-
suvas Universumis – 88 320EEK.

� Grant 7691:V.-V. Pustynski – Füüsikalised protsessid,statistilised oma-
dused ja evolutsiooniline areng kuumade allkääbustega kaksiksüstee-
mides – 67200EEK Tartu Observatooriumile.

� Grant 7725:A. Kuusk – Metsa peegeldusindikatriss – 288000EEK.
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� Grant 7765:U. Haud – Nähtav ja varjatud aine galaktikates –
153600EEK.

� Grant 8005:E. Saar– Valguskoonused: kosmiliste struktuuride areng –
268800EEK.

� V. Russakoli üks põhitäitja TÜ dotsendi H. Ohvrili grandis nr. 7347
(57600EEK Tartu Observatooriumile) ja T. Tomsoni grandis nr. 7332.

Need grandisummad ei sisaldaasutuseüldkululõivu. Viimane (20%grantide
summast) eraldati otseObservatooriumi eelarvesse.

Alates 2008.aastastannab Eesti Teadusfond välja ka järeldoktorite grante.
Kaks taotlejat töötasid 2009.aastalTartu Observatooriumis:

� ETF järeldoktori grant JD 107 (01.01.–31.08.2009):Abdelaziz Kallel –
Taimkatte kiir guslevi modelleerimine: liitmismeetodi täiendamine ja
kontr oll – 275000EEK.

� ETF järeldoktori grant JD 131(01.01.–31.12.2009):M. Saal– Üldistatud
gravitatsiooniteooriate teoreetilised ja kosmoloogilised aspektid –
324500EEK.

1.1.3 FP7 projekt EstSpacE

JätkusEL 7. raamprogrammi projekt EstSpacE(Eesti kosmoseuuringute ja
-tehnoloogia võimekuse avamine partnerluse kaudu tipptasemel Euroo-
pa teadusasutustega). Projekti juht on A. Reinart, kestvus kolm aastat
(01.03.2008–28.02.2011), Euroopa Komisjoni �nantseering kokku ca1.1MEUR
(17.206MEEK), millest 2009.aastal laekus 5448.7kEEK. Projekti tegevustest
2009.aastal tuleb juttu Aastaraamatu vastavatesosades.

1.1.4 Muid projekte ja lepinguid

� Deklareeritud põllupindade kontr oll kaugseirevahenditega. Teadus- ja
arendusleping PRIA-ga: U. Peterson– 40 000EEK.

� Satelliitide tulemite parandamine kasutamisekssuurte järvede kaugsei-
res.EMP1 2008:A. Reinart – 323350EEK.

� Riikliku keskkonnaseire programmi allpr ogramm ”Eesti maastike
muutuste uuringud ja kaugseire”: U. Peterson– 200000EEK.

� Kosmosepõhised rakendused Euroopa teenistuses/GMES andmete in-
tegratsioon, harmoneerimine, kasutamine ja edastamine. Ettevõtluse
Ar endamise Sihtasutus 2008–2009:U. Peterson– 139830EEK.

� MERIS-eproduktide Vänerni järvel ja Balti mere loodeosarannikuvetel
testimise tehniline tugi. ESA/ESRIN projekti alamprojekt, leping Stock-
holmi Ülikooliga, nr. 21524:A. Reinart – 60996EEK.
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� Satelliidiandmete kasutamine vetikate massiõitsengute hindamiseks ja
prognoosimiseks. Teadus-arendusleping Rootsi Meteoroloogia ja Hüd-
roloogia Instituudiga, Leping nr. 2007/2213/43, 2009–2010:TO koordi-
naator A. Reinart – 139960EEK.

� Põhjamaade vee kaugseirevõrgustik (Nor dAquaRemS). Leping nr.
080106:A. Reinart – 154136EEK.

� Kosmoseterminoloogia arendamine. Eesti Terminoloogia Ühing. Le-
ping nr. 02-14/2008:U. Veismann – 10 000EEK.

Nende teemade ja projektide raames tehtust leidub põhjalikum ülevaade
peatükkides 3–5.

1.2 Töötajad

30.aprillil 2009jäi pensionile observatooriumi kauaaegnepearaamatupidaja
Liidia Meier. Alates 1. maist on pearaamatupidaja Külli Kärner.

Majanduslikult raske aeg sundis 2009.aastal mõne inimese töökoormust
vähendama, kuid päris koondama õnneks kedagi ei pidanud. Saime hoopis
uusi inimesi juur de võtta – sedapeamiselt tänu FP7projektile EstSpacE.

Alates 1. maist töötab 0.3 koormusega vanemteadurina Mart Noorma,
1. oktoobrist teadurina Aivo Reinart ja vanemteadurina JanPisek. Tema on
Tšehhi kodanik, kes tuli meile külalisteadlaseks Torontost. Alates 1. novemb-
rist on samuti EstSpacE'iteadlasenaEestistagasi Gert Hütsi.

Kosmoloogia osakonnas töötab alates 1. maist 0.5 inseneri kohal Ingrid
Enkvist. Atmosfäärifüüsika osakonnavanemteaduri Matti Mõttuse tööleping
on 1. juulist peatatud, ta töötab praegu Soomes.31.augustil soovis samaosa-
konna järeldoktor Abdelaziz Kallel oma töölepingu ennetähtaegselt lõpeta-
da, sest ta valiti oma kodumaal Tuneesiasprofessoriks. Alates 1. jaanuarist
2010töötab Eesti Teadusfondi grandi toel järeldoktorina Erko Jakobson.

6. aprillil 2009lõppes dir ektor Laurits Leedjärve töölepingu tähtaeg.Kuna
varem välja kuulutatud avalikul konkursil ühtegi avaldust dir ektori kohale
ei laekunud, kuulutas teadusnõukogu konkursi nurjunuks ja palus Haridus-
ja Teadusministeeriumil pikendada Laurits Leedjärve töölepingut veel üheks
aastaks.

Teoreetilise astrofüüsika töörühma teadur Anna Ar et kaitses5. juunil 2009
Tartu Ülikoolis edukalt doktoriväitekirja.

Kõigi muutuste tulemusena oli 1. jaanuaril 2010Tartu Observatooriumis
tööl 78 inimest, neist 48 teadustöötajat ja 9 teadustööd tegevat inseneri.
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1.3 Tunn ustused

Rahvusvaheline Relativist-
liku Astrofüüsika Keskus
(ICRA, Itaalia) ja sellega
seotud teadusinstituuti-
de võrgustik ICRANet
annavad välja Marcel
Grossmanni auhinda väl-
japaistvate saavutuste
eest teoreetilise füüsika ja
kosmoloogia alal. Auhind
on väga prestii�ne, selle
saajate hulgas on mitmeid
Nobeli preemia laureaate.
2009.aastaauhind omistati

akadeemik JaanEinastole tema teedrajava panuse eesttumeaine ja kosmilise
kärgstruktuuri avastamisel ning teadustöö edendamisel ajaloolises Tartu
Observatooriumis. Koos J. Einastoga said Marcel Grossmanni auhinna ka
Christine Jones galaktikate ja galaktikaparvede röntgenkiir guse uurimise
eest ja Michael Kramer saavutuste eest pulsarite füüsikas. Auhinnad anti
kätte 12. Marcel Grossmanni konverentsi avapäeval 12. juulil 2009 Pariisis
UNESCO peakorteris.

JaanEinasto tähistas 2009.aastal80.sünnipäeva. Vahetult ennesedasai ta
taevasseomanimelise asteroidi – Rahvusvaheline Astronoomiaunioon kinni-
tas väikeplaneedi 11577nimeks Einasto. Sünnipäeva puhul avati Tartu Üli-
kooli raamatukogus näitus ”Per asperaad astra”.

Eesti TeadusteAkadeemia, Haridus- ja Teadusministeerium ja Sihtasutus
Ar chimedeskorraldasid järjekordseteadusepopulariseerimise konkursi, kus
I auhinna sai aastatel2000– 2008avaldatud populaarteaduslike artiklite eest
Uno Veismann.

Eesti Rahvuskultuuri Fondi Heino Eelsalu allfondi stipendiumi sai Tõnu
Tuvikene Tartu Tähetorni Astronoomiaringi töö juhtimise eest.

12



1.4 Eelarve

Riigieelarvest eraldati Tartu Observatooriumile 2009.aastal 17.7482miljonit
krooni. Sellesumma seeson ka 46.3kEEK õppelaenude kustutamiseks, mis
ei kajastu järgnevatesdiagrammides.

Tulud ja kulud jagunesid järgnevalt:

Eelarve 2009 (kEEK)

sihtfinantseerimine 

baasfinantseerimine 

ETF grandid 

ETF järeldoktorite grandid 

infrastruktuur 

 9226.1

 2268.7

 1450.8

 629.2

 4126.9

Kulude jaotus (kEEK)

töötasu 

maksud 

teadustöö 

lähetused 

stipendiumid 

majandamine, remont  10465.4

 1270.3

 3567.6

 175.0
 728.0

 1136.5

Lisaks laekus ca 7024 kEEK mitmesugustest koostööprojektidest ja le-
pingutest, mida on nimetatud osades1.1.3ja 1.1.4.

Observatooriumi teadlaste(sh.EstSpacEprojekti teadlased)keskmine töö-
tasu 2009.a lõpul oli 18944EEK (ca1210EUR) kuus.
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1.5 Aparatuur ja seadmed

Projekti EstSpacEraamesmuretseti 2008.aastal palju uusi teadusinstrumen-
te,millest mõne katsetamine ja töölerakendamine jätkus veel 2009.aastal,näi-
teks:

� Portatiivne välispektr omeeter SVC HR-1024 (Spectra Vista Corpora-
tion) taimkatte kaugseireks.

� Spektromeetriline süsteem päikese ultraviolettkiir guse mõõtmiseks
(baseerub topeltmonokr omaatoril Bentham DMc150F-U) seati üles ter-
mostateeritud Envir obox kambris EMHI Tartu-Tõravere meteoroloo-
giajaamas.

� CCD kaamera Andor iKon-L baasil hakkas �rma Protolab (Tartu) ehi-
tama tähefotomeetrit 0.6m teleskoobi jaoks.

1.5m teleskoobi juur de osteti uus gideerimiskaamera ST-402ME.
1.5 m teleskoobiga tehti spektraalvaatlusi 32 ööl ning 0.6 m teleskoobi-

ga fotomeetrilisi vaatlusi vaid 2 ööl – 2009.aastajääb meelde väga kehvade
vaatlusilmadega.

1.6 Teadusnõuk ogu töö

Tartu Observatooriumi teadusnõukogu on 13-liikmeline. 2009.a selle koos-
seis ei muutunud. Nõukogu esimees on dir ektor Laurits Leedjärv ja ase-
esimees vanemteadur Tõnu Viik. Väljastpoolt Observatooriumi kuuluvad
nõukogusse Riigikogu esimeesakadeemik Ene Ergma ja Tartu Ülikooli pro-
fessor Rein Rõõm. Haridus- ja Teadusministeeriumi poolt määratud liige on
Tartu Ülikooli dotsent PeeterTenjes.

Teadusnõukogu pidas 10koosolekut, kuulati järgmisi teaduslikke ettekan-
deid:
Jaanuar– A. Tamm: Tolm kosmoses.
Veebruar – M. Mõttus: Uued võimalused taimkatte kaugseires:hüperspekt-

raalsed mõõtmised ja mitu vaatenurka.
Märts – M. Gramann: Galaktikad ja tume energia.
Aprill – Vladislav-VenjaminPustõnski: Massikao tempost EHB eellastes.
Juuni – K. Annuk: Kuumad tähed – üksinda, kahekesi,mitmekesi.
September– J.Laur: Kiir ete protsessidefotomeetria nõrkade vaatlusobjekti-

de jaoks.
– L.J.Liivamägi: SDSSDR7 põhi- ja LRG-de valimite superparvede

kataloog.
– M. Prüssel: Tõraveresmõõdetud UV kiir gusespektri sõltuvus pilvi-

susest.
November – A. Kuusk,M. Lang,J.Kuusk: Andmebaas metsa kiir guslevi mu-

delite testimiseks.
Detsember – M. Einasto: Galaktikasüsteemide morfoloogiast.
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Muid teadusnõukogu tegemisi:

� 23. märtsil kinnitati lõppenud ETF grantide aruanded. Lõppesid A.
Kuuse, E. Saare, A. Sapari, J. Venniku grandid. Samal koosolekul ot-
sustati esitada Haridus- ja Teadusministeeriumile taotlus, et dir ektor
Laurits Leedjärv töötaks kuni 6. aprillini 2010dir ektori kohusetäitjana.

� 27. aprillil kinnitati U. Petersoni poolt esitatud Keskkonnaministeeriu-
miga sõlmitud seiretööd käsitleva lepingu lõppar uanne.

� 25. mail esitati vanemteadur Enn Saare kandidatuur Eesti Teaduste
Akadeemia akadeemikuks täppisteaduste alal kandideerimiseks. Koos-
olekul toimus ka diskussioon observatooriumi infrastr uktuuri arendus-
projekti üle. Nõukogu volitas dir ektsiooni välja kuulutama ideekonkur -
si nimetatud arendusprojekti kohta.

� 21.septembri koosolekul määrati kolmele noorele inimesele stipendiu-
mid. E.J.Öpiku nimelised stipendiumid said TÜ magistrant JaanLaur
ja TÜ doktorant Lauri Juhan Liivamägi. J. Rossi nimeline stipendium
määrati TÜ doktorant Margit Prüsselile.

� 12.oktoobril toimus siht�nantseeritavate teadusteemadejätkutaotluste
ja väikesemahulise aparatuuri taotluste arutelu ja kinnitamine.

� 9. novembril arutati keskmise maksumusega teadusaparatuuri kaas-
ajastamisetaotlust ning võeti vastu otsus, et esitataksekaks projekti –
1.5m teleskoobi juhtimissüsteemi moderniseerimine ja kaugseireetalo-
nide komplekslabor koos peegeldusetaloniga.Mõlema projekti maksu-
mus võiks olla 2.9MEEK.

� 7. detsembril otsustati A. Kuuse, M. Langi ja J.Kuuse tööd esitada riigi
teaduspreemia saamisekstäppisteaduste valdkonnas.

1.7 Suhted avalikkusega

Aasta 2009 oli ÜRO otsusega kuulutatud Rahvusvaheliseks Astronoomia
Aastaks (RAA2009). Seeandis meile võimaluse ja kohustuse tegeleda seni-
sest veelgi ulatuslikumalt teaduse populariseerimisega. Eestis oli RAA2009
ürituste koordineerijaks vanemteadur Kalju Annuk, kes osaleska RAA2009
avatseremoonial UNESCO peakorteris Pariisis (koos Mare Ruusalepaga) ja
lõpetamisel Padovas. RAA2009 üritusi korraldasid Tartu Tähetorni Astro-
noomiaring, AHHAA keskus, ühendus ”Ridamus”, MTÜ Stellaarium jt. Ob-
servatooriumi teadlaste poolt tehtu on üksikasjalikult kirjas osas11.3lk. 93,
loengud, intervjuud jm. osas11.2lk. 89.

Jätkuvalt külastas Tõraveret palju ekskursioone: 233 gruppi rohkem kui
5100huvilisega. Nüüdsest saabülevaate registreeritud ekskursioonidest ob-
servatooriumi koduleheküljelt. Traditsiooniliselt peeti astronoomia loenguid
Nõo Reaalgümnaasiumi 12.klasside õpilastele.
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Tõraveres toimus 12.–16.augus-
tini ka traditsiooniline astronoomia-
huviliste kokkutulek, kus osales ca
100inimest. Kokkutuleku juhtteema
oli ”400 aastat teleskoope ja 200aas-
tat taeva uurimist Eestis”.

Observatooriumi teadlaste arvu-
kad populaarteaduslikud kirjutised
on üksikasjaliselt ära toodud lk. 65,
avalikud loengud ja intervjuud lk.
89.

Ilmus Tähetorni Kalender 2010
(86. aastakäik) ja juba traditsioonili-
ne TähistaevaKalender 2010.

RAA2009sissejäi ka mahuka ent-
süklopeedilise teatmeteose ”Tähis-
taevas” (576 lk.) avaldamine kirjas-
tuse ”Koolibri” poolt. Selle raamatu

tõlkisid 2008.aastal Peeter Einasto, Indr ek Kolka, Laurits Leedjärv ja Antti
Tamm.

JaanPelt digitaliseeris Tartu Observatooriumi Publikatsioonide väljaan-
ded 1–30,aastatest1817–1940.Rohkem kui 8000 lehekülge ajaloolisi doku-
mente on PDF formaadis kättesaadavad Tartu Observatooriumi Virtuaalses
Muuseumis.

Tartu Tähetorn sadaaastattagasi. Foto observatooriumi publikatsioonide
XXIV köitest.
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Observatooriumi tegevuse tutvustamiseks alustati koduleheküljel pressi-
teadeteja teadusuudiste avaldamist. Teadusuudised põhinevad ilmunud tea-
dusartiklitel ja kajastavad Observatooriumis tehtava teadustöö olulisemaid
tulemusi.

Koostöös Eesti Astronoomia Seltsigaloodi Taavi Tuvikese algatusel kesk-
ne astronoomia-alane veebileht ”Astr onoomia.ee– värav Eestiastronoomias-
se”. Veebilehe olulisemateks osadeks on uudiseid ja teateid kajastav ajakiri
”Vaatleja”, sündmuste kalender, Eestigaseotud pilte avaldav ”Astr onoomia-
pildi” rubriik ning astronoomiahuviliste infovahetuseks mõeldud foorum.

1.8 Tänuavaldused

Meie teadlased on saanud rahalist või muud toetust paljudelt asutustelt üle
maailma. Oleme tänulikud kõigile toetajatele,nende nimed leiate inglisekeel-
sestosastleheküljel 26.
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2 Summar y

2.1 Research projects and grants

2.1.1 Target �nanced projects

In 2009,research in the framework of threetarget �nanced projectswas conti-
nued. Due to dif �cult economic conditions a negative statebudget was adop-
ted in the middle of the year, decreating the main research expensesby 4%.
The �nal amounts were as follows:

� Dark Energy, Dark Matter, and the formation of structure in the Univer -
se(principal investigator E. Saar)– 3 571776kEEK,

� Observational and theoretical investigation of starsand their envelopes
during advanced evolutionary phases(principal investigator T. Kipper)
– 4 651584kEEK,

� Remote sensing of optically complex natural environments (principal
investigator A. Kuusk) – 1 002720kEEK.

(1 kEEK = 1000EEK = 63.9EUR)

2.1.2 Estonian Science Foundation grants

The Estonian ScienceFoundation �nanced 13 grant projectsfrom our Obser-
vatory:

� Grant 6810:I. Kolka – Luminous highly evolved stars in the framework
of Gaia – 135360EEK.

� Grant 6812:M. Mõttus – Applicability of hyperspectral and multiangu-
lar remotely senseddata for estimating forest structure – 167904EEK.

� Grant 6813:J.Pelt – Theory and applications of dispersion spectra–
76 800EEK.

� Grant 6814:A. Reinart – Development of the remote sensing methods
according to the speci�c conditions of Estonian optically multicompo-
nental waters – 239040EEK.

� Grant 6815:T. Nilson – Monitoring the productivity of Estonian forests
by satellite remote sensing– 196800EEK.

� Grant 7115:A. Tamm – Evolution of disc galaxieson cosmological time
scales– 55 200EEK.

� Grant 7137:K. Eerme – Spectral composition of the ground-level solar
ultraviolet radiation – 96000EEK.

� Grant 7146:M. Gramann – Evolution of galaxiesand dark energy in the
expanding Universe – 88320EEK.

� Grant 7691:V.-V. Pustynski – Physical processes,statistical characteris-
tics, and evolutionary changesin binary systemswith hot subdwarfs –
67 200EEK to Tartu Observatory.
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� Grant 7725:A. Kuusk – Angular distribution of forest re�ectance –
288000EEK.

� Grant 7765:U. Haud – Visible and dark matter in galaxies–
153600EEK.

� Grant 8005:E. Saar– Light cones:evolution of cosmic structures–
268800EEK.

� V. Russak participated in the grant 7347 led by H. Ohvril from Tartu
University (57 600EEK to Tartu Observatory) and in the grant 7332led
by T. Tomson from Tallinn University of Technology.

Thoseamounts do not contain institutional overheads.The latter (20%of each
grant) was transferred separately to the budget of the Observatory. The Esto-
nian ScienceFoundation also �nanced two post-doc grants:

� Post-docgrant JD107(01.01.–31.08.2009):Abdelaziz Kallel – Modelling
radiating transfer in vegetation: enhancementand validation of the ad-
ding method – 275000EEK.

� Post-docgrant JD131(01.01.–31.12.2009):M. Saal– Theoretical and cos-
mological aspectsof generalized gravitation theories – 324500EEK.

2.1.3 The FP7 project EstSpacE

The EuropeanCommission 7th Framework Programme projectEstSpacE(Ex-
pose the Capacity of Estonian SpaceResearch and Technology through High
Quality Partnership in Europe) was continued, with A. Reinart as the project
leader (duration 01.03.2008–28.02.2011). Total �nancing by the EC is about
1.1MEUR (17.206MEEK), of which 5448.7kEEK was delivered in 2009.Main
activities of the project in 2009will be described in relevant chapters of the
presentAnnual Report.

2.1.4 Some other projects and contracts

� Review of declared agricultural parcels with remote sensing methods:
U. Peterson– 40 000EEK.

� NORDic network for AQUAtic REMote Sensing(Nor dAquaRemS):TO
coordinator A. Reinart – 154136EEK.

� Impr oving Satellite Remote Sensing Products for Large Lakes, EMP
2008:A. Reinart – 323350kEEK.

� National programme of environmental monitoring, subprogramme
”Studies on changeof Estonian landscapesand remote sensing”: U. Pe-
terson – 200000EEK.

� Technical assistancefor the validation of MERIS products for lake Vä-
nern and coastal waters of the north-western Baltic Sea.ESA/ESRIN
subproject,Stockholm University contract No. 21524:A. Reinart –
60 996EEK.
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� Space-basedapplications serving Europe/Integration, harmonization,
utilization and delivery of GMES data. Enterprise Estonia 2008–2009:
U. Peterson– 139830EEK.

� Using satellite data for assessmentand prognosis of algae blooms.
Swedish Meteorological and Hydr ological Institute, contract No.
2007/2213/43, 2009–2010:A. Reinart – 139960EEK.

� Development of (Estonian) spaceterminology: U. Veismann –
10 000EEK.

In addition, our researchers participated in several international projects
which did not incur dir ect income to the Observatory.

A scienti�c report about the activities within theseprojectsand topics will
be given in Chapters 3–5.

2.2 Staff

Our long-time head book-keeper Liidia Meier retired on April 30,2009.Külli
Kärner is working asa new head book-keeper from May 1, 2009.

Economic crisis forced to decreaseworkload, and respectively salaries,of
somepeople, but fortunately not to end the work contracts. Instead, we were
able to employ new people, mostly thanks to the FP7project EstSpacE.

Mart Noorma was employed as a part-time (0.3) senior research associa-
te on May 1. From October 1 we have Aivo Reinart working as a research
associateand JanPisek as a senior research associate.The latter is a citizen
of Czech Republic who arrived to our Observatory from Toronto. From No-
vember 1, Gert Hütsi is back in our Observatory, also thanks to the EstSpacE
project.

Ingrid Enkvist is working as a part-time (0.5)engineer in the department
of cosmology from May 1. Senior research associateMatti Mõttus wished to
stop his contract on July 1, he is working in Finland at present.Post-doc as-
sociateAbdelaziz Kallel terminated his contract on August 31, in advance of
the deadline, ashe was electeda professor in his homeland Tunisia. We have
a new Estonian ScienceFoundation post-doc associateErko Jakobsonfrom
January 1, 2010.

On April 6, 2009the working contract of the dir ector Laurits Leedjärv en-
ded. As nobody submitted an application for the post of the dir ector in the
public contest, the Scienti�c Council declared the contest failed, and asked
the Ministry of Education and Research to extend the contract with Laurits
Leedjärv for one more year.

Research associate of the group of theoretical astrophysics Anna Ar et
successfully defended the Ph.D. thesis in the University of Tartu on June 5,
2009.
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As a result of all the changes,the number of people employed by the Tartu
Observatory was 78 on January 1, 2010.Of them, 48 are on the position of
researchersand 9 on that of research engineers.

2.3 Awards

The International Centre for Relativistic Astrophysics (ICRA) and the associa-
ted network of research institutes (ICRANet) issue an annual Marcel Gross-
mann Award for outstanding contributions in theoretical physics and cosmo-
logy. In 2009,one of the awards was attributed to Professor JaanEinasto for
pioneering contributions in the discovery of dark matter and cosmicweb and
fostering research in the historical Tartu Observatory. Other recipients were
Christine Jonesfor her contributions to the X-ray studies of galaxiesand clus-
ters, and Michael Kramer for fundamental contributions to pulsar astrophy-
sics.The Awards were delivered at the opening ceremony of the 12th Marcel
Grossmannmeeting on July 12,2009in Paris, UNESCO headquarters.

JaanEinasto celebrated 80th birthday in 2009.On this occasion,the name
Einasto was attributed to the minor planet 11577by the International Ast-
ronomical Union. The exhibition ”Per aspera ad astra” was opened in the
University of Tartu Library on the sameoccasion.

Estonian Academy of Sciences,Ministry of Education and Research and
the Ar chimedesFoundation organize a yearly competition on popularization
of science.In 2009,one of the �rst prizes was awarded to Uno Veismann for
popular scienti�c articles published in 2000–2008.

The Heino Eelsalu fellowship foundation at the Estonian National Cultu-
re Foundation awarded the fellowship for 2009to Tõnu Tuvikene from the
Astronomy Club of the Old Tartu Observatory.
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2.4 Budg et

The total amount allocated from the statebudget dir ectly to the Observatory
was 17748.2kEEK and it was divided asfollows:

Budget 2009 (kEEK)

target-financed projects 

basic financing 

ESF grants 

ESF post-doc grants 

infrastructure 

 9226.1

 2268.7

 1450.8

 629.2

 4126.9

Expenditure (kEEK)

salaries 

taxes 

research expenses 

travel 

stipends 

maintenance, renovation  10465.4

 1270.3

 3567.6

 175.0
 728.0

 1136.5

In addition, about 7024kEEK from contracts with several organizations
were allocated to the Observatory.

The mean monthly salary of researchers (including those working in the
EstSpacEproject) was approximately 18 944 EEK (1210EUR) by the end of
2009.
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2.5 Instruments and facilities

Several scienti�c instruments were purchasedin 2008through the EstSpacE
project. Some of them were tested, calibrated or put into operation in 2009,
like for example:

� Field portable spectroradiometer system SVC HR-1024 (Spectra Vista
Corporation), 350–2500nm, 1024spectral bands.

� Spectrometric system for measurements of solar ultraviolet radiation,
based on the Bentham DMc150F-U double monochromator. The mo-
nochromator is installed in a thermostated Envir obox chamber at the
Tartu-Tõravere Meteorological Station of EMHI.

� Photometer for a large-format astronomical CCD-camera iKon-L (An-
dor Technologies) was ordered from the Protolab (Tartu) mechanical
enterprise. New photometer allows to use large photometric �lters, gi-
ving full �eld of view freeof vignetting. Useful imaging areawill grow
(compared to current setup) about 6 times, giving noticeably better ef-
�ciency to the 0.6m telescope.

The automatic guiding system of the 1.5 m telescope has been updated
with a new CCD cameraST-402ME.

Astronomical observations were continued asusually, but weather condi-
tions were extremely bad during most of the year 2009.The 1.5 m telescope
was used for spectroscopic observations during 32 nights, and the 0.6 m te-
lescopefor photometric observations during 2 nights, only.

2.6 Scienti®c Council

Tartu Observatory has a Scienti�c Council consisting of 13 members. There
wereno changesin the membership of the Council during 2009.Dir ector Lau-
rits Leedjärv actsasa chairman of the Council, and senior research associate
Tõnu Viik as a vice-chairman. There are two members from outside the Ob-
servatory, appointed by the dir ector: Academician EneErgma, speakerof the
Parliament of Estonia, and Prof. Rein Rõõm from Tartu University . Associate
professorPeeterTenjeshasbeenappointed by the Ministry of Education and
Research.

The Scienti�c Council held 10 meetings in 2009.The following scienti�c
reports were presented:
January – A. Tamm: Dust in the Universe.
February – M. Mõttus: New opportunities in the remote sensing of vegeta-

tion: hyperspectral and multiangular measurements.
March – M. Gramann: Galaxiesand Dark Energy.
April – Vladislav-VenjaminPustynski: On massloss rate of the EHB progeni-

tors.
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June– K. Annuk: Single, binary and multiple hot stars.
September – J. Laur: Photometry of fast processesin faint observation ob-

jects.
– L.J.Liivamägi: A catalogue of superclusters from the main and LRG

samplesof SDSSDR7.
– M. Prüssel: Dependenceof the UV spectrameasured at Tõravere on

cloudiness.
November – A. Kuusk, M. Lang, J. Kuusk: A database for testing of forest

radiative transfer models.
December– M. Einasto: On the morphology of galactic systems.

Other activities of the Council:
� On March 23, �nal reports of the Estonian ScienceFoundation grants

(grantholders A. Kuusk, E.Saar, A. Sapar, and J.Vennik) werediscussed
and approved. A proposal was made to the Ministry of Education and
Research that Laurits Leedjärv would continue as acting dir ector for
one year.

� On April 27, U. Peterson presented for approval a �nal report of the
monitoring contract with the Ministry of Envir onment.

� On May 25,senior research associateEnn Saarwas proposed as a can-
didate to the member of the Academy of Sciencesof Estonia. A discus-
sion on renovation of the main building of the Observatory was held
and administration was authorized to work on with this project.

� On September21, the Ernst Julius Öpik fellowship was awarded to the
M.Sc.student JaanLaur and Ph.D. student Lauri JuhanLiivamägi. The
JuhanRossfellowship was awarded to the Ph.D. student Margit Prüssel
(all from the University of Tartu).

� On October 12,applications for continuation of the target �nanced pro-
jects were approved as well as accompanied applications for smaller
scienti�c instruments and equipment.

� On November 9, an application for a medium-cost scienti�c equipment
was in principle agreed.It will consist of two projects:renovation of the
control systemof the 1.5m telescope,and a setof standards and etalons
for the laboratory of optical radiometry , both of about 2.9MEEK.

� On December 7, the work on creation of the databaseby A. Kuusk, M.
Lang and J.Kuusk was presentedfor the National SciencePrize in exact
sciences.
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2.7 Public relations

The year 2009 was decla-
red The International Year
of Astronomy (IYA2009)by
the United Nations. Se-
nior research associateKal-
ju Annuk was a coordi-
nator of the IYA2009 acti-
vities in Estonia. He par-
ticipated in the IYA2009
opening ceremony in Pa-
ris, UNESCO headquarters
(together with Mare Ruu-
salepp) and in the closing

of IYA2009 in Padova. Several clubs and societies, like Ridamus, Stellaa-
rium, AHHAA Centre etc. organized dif ferent activities in the framework of
IYA2009. Lectures, interviews, public observing nights etc., arranged by the
scientists from Tartu Observatory are described in Chapters 11.2and 11.3of
the presentAnnual Report.

The site of the Observatory at Tõravere continued to be the destination of
numerous excursions in 2009:233groups with more than 5100visitors. One
can now see the registered excursion groups at the Observatory's website.
Traditionally , a courseof astronomy for 12th grades of Nõo High Schoolwas
held. Numer ous popular -scienti�c articles by our scientists are given on the
page 65,public lecturesand interviews on the page 89.

Annual all-Estonian meeting of amateur astronomers was also held at Tõ-
ravere, from August 12th to 16th. It attracted about 100participants and was
devoted mainly to the topic ”400 years of telescopesand 200years of astro-
nomical research in Estonia”.

The 86th issue of the Calendar of the Observatory was published as well
asalready traditional Calendar of the Starry Sky.

JaanPelt digitized the Tartu Observatory Publications vols. 1–30 (1817–
1940).Mor e than 8000pagesof historical papers are now available in the PDF
format at the Tartu Observatory Virtual Museum.

Tartu Observatory began publishing press releasesand science releases
on its website. Sciencereleasesare based on published refereed papers and
theseare meant to highlight the most important scienti�c results for Estonian
readers.

In collaboration with the Estonian Astronomical Society Taavi Tuvikene
initiated a new astronomy-r elated website (Astronoomia.ee – portal to the
Estonian astronomy). The portal publishes astronomy news, information on
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Tartu Observatory hundr ed years ago. Photograph from the vol. XXIV of
Tartu Observatory Publications.

upcoming events,weekly astronomy pictur esrelated to Estonia,and adiscus-
sion forum for astronomy enthusiasts.
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� Estonian Ministry of Education and Research
� Estonian Ministry of Envir onment
� Estonian Ministry of Finance
� Belgrade Astronomical Observatory
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� European SpaceAgency
� Helsinki University
� International Astronomical Union
� Institute of Astronomy of RussianAcademy of Sciences
� Institute of Physics,University of Tartu
� Invent Baltics Ltd.
� IsaacNewton Group of Telescopes
� Nor dic ForestResearch Co-operation Committee (SNS)
� Nor dic Optical Telescope
� Observatori Astronomic, Universitat de València
� Oulu University
� Pakker Avio
� SerbianAstronomical Society
� Sternberg Astronomical Institute, Moscow
� Swedish National SpaceBoard
� Tuorla Observatory, University of Turku
� University of Tartu
� World Radiation Center
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3 Dark Energy, Dark Matter , and formation of
structure in the Univer se Tumeener gia, tumeaine ja
struktuuri teke Univer sumis

Universumi ehitust ja ajalugu saabuurida mitmeti – kas puhtalt teoreetilisi
kõvera ruumi geomeetria mudeleid välja mõeldes või kasutadesvaatlusand-
meid. Meie kasutame mõlemat teed – uurisime 2009. aastal nii võimalik-
ke kosmoloogilisi üldistusi (gravitatsiooni skaalar-tensor-teooriate abil) kui
ka vaatlustest tulenevaid järeldusi (galaktikajaotuse suuremastaabilisestruk-
tuuri ja üksikobjektide arengu põhjal).

Skaalar-tensor-teooriad, mis on üldr elatiivsusteooria üldistuseks, ennus-
tavad mitmesuguseid huvitavaid epohhe universumi arengus (nn super-
kiir endusfaasi). Vaatlused seda veel otse ei nõua, aga ka ei välista. M. Saal
koos P. Kuuse ja L. JärvegaTÜ Füüsika Instituudist andsid selliste mudelite
üldise klassi�katsiooni ja otsisid välja kõige huvitavamad võimalused.

Enamasti põhineb vaatluste interpr eteerimine siiski standardsel kosmo-
loogial, kuigi mõistatusi on ka siin palju. Uurisime nn barüonharmoonikuid
ainejaotuse statistikas (võimsusspektris) – need on põhjustatud Universumi
väga kiir est laienemisest selle algepohhil. Nende abil saame teha järeldusi
Universumi väga varasenooruse kohta. Leidsime need harmoonikud nii ga-
laktikate kui nende parvede ruumjaotusest; nende omadused lubavad teha
järeldusi nii tumeenergia kui tumeaine kohta. Tumeenergia kohta saabjärel-
dusi teha ka hinnates struktuuri arengu kiir ust eri epohhidel; G. Hütsi koos
kolleegidega Hir oshima Ülikoolist avaldas selle kohta uurimuse.

Tumeenergia mõjutab oluliselt ka kõige suuremateteadaolevatestruktuu-
ride – galaktikate superparvede – omadusi. Nende uurimine on olnud Tartu
kosmoloogide traditsiooniline temaatika. J.Liivamägi koostassuperparvede
kataloogi Sloani taevaülevaate andmete põhjal ja eesotsasM. Einastoga uu-
risime selle kõige huvitavama piirkonna, nn Sloani Suure Seinasuperparvi.
Kirjeldasime nende kuju (morfoloogiat), uurisime superparvede dünaamikat
ja galaktilist koosseisu, gruppide ja galaktikate omadusi. Erilist tähelepanu
pühendasime heledatele punastele galaktikatele (LRG).

Tumeaine määrab galaktikate, nende gruppide ja parvede omadused.
Leidsime vastvalminud Sloani taevaülevaate põhjal galaktikagr upid ja par-
ved. Uurisime nende omadusi; leidsime, et paljud neist on veel muutumas.
Selgelton näha, et rikkamad parved koosnevad mitmest allparvest ja ka par-
vegalaktikate kiir used parve tsentri suhteson väga suured (juba valmis, tasa-
kaalus parves peaksid need olema tühised). Seekõik näitab, et need parved
on alles hiljuti elanud üle ühinemise, kas väiksema või samasuure parvega,
ja parve virialiseer umine võtab veel kaua aega.Muidugi pole ka välistatud
edasisedparvede ühinemised.
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Et mõista kärgstruktuuri tekkimist ja arengut, arvutasime Universumi
numbrilisi mudeleid ja võrdlesime neid vaatlusandmetega. Kooskõla on küll
hea,aga mitte täielik.

Vaatlesime lähedasi galaktikagr uppe ja galaktikaid, uurisime galaktikate
arengut numbriliste mudelite põhjal. Uurisime ka külma gaasi jaotust meie
Galaktikas – leitud huvitava pilveringi omadused ja teke nõuavad veel sele-
tust.
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3.1 Expansion of the univer se

Observations show that the expansion of the Universe has beenaccelerating
for the last few billion years, while a consistent description of the very early
Universe suggestsanother rapid period of acceleration (in�ation). The con-
cordance model based on the Einstein equations of general relativity (GR)
including cosmological constant � can accommodate the late time accele-
ration of the Universe, but explanations in terms of alternative theories of
gravitation are also searched for. Appr oaching the statistics of observations
by more relaxed priors suggeststhat the expansion of the Universe as mea-
sured by the scalefactor a is not only accelerating ( •a

a > 0), but might be also
about to enter into a super-accelerating phase ( _H = •a

a � _a2

a2 > 0), sometimes
dubbed as “cr ossing the phantom divide”. The latter possibility can not be
accommodated in the cosmological concordancemodel basedon the Einstein
equations with a cosmological constant. If one prefers to play within the tra-
ditional GR, then the onset of super-acceleration can be invoked by adding
another matter component with unusual “phantom” properties. An alterna-
tive explanation would require superseding GR by a more general theory of
gravitation; examples of super-accelerating dust matter solutions have been
studied, for instance, in the context of f (R) and scalar-tensor theories.

Scalar-tensor theories of gravitation (STG)employ a scalar �eld 	 besides
the usual spacetime metric tensor g�� to describe the gravitational interac-
tion. Scalar �eld is in the role of a variable gravitational “constant”, leaving
the tensorial metric �eld and its geodesicsto actastrajectoriesof freely falling
particles as in the GR. In general, STG form a collection of theories which
contain two functional degreesof freedom, a coupling function ! (	) and a
scalar potential V (	) . Each distinct functional form of these two functions
gives us a distinct theory of gravitation together with its �eld equations.
It is of considerable interest to determine which members of this family of
theories allow solutions (model Universes) exhibiting periods of accelerating
and super-accelerating expansion without intr oducing any unusual matter
components. The study of global properties of solutions can be greatly fa-
cilitated by applying the mathematical methods of dynamical systems and
phase space. Several previous detailed studies which have considered the
STG cosmology as a dynamical system have focused upon examples with
speci�c coupling functions. The main properties of a general phase space
geometry corresponding to homogeneousand isotropic cosmological models
were outlined by P. Kuusk (University of Tartu), L. Järv (University of Tartu)
and M. Saal. They described the phase spacein the most general case: one
barotropic matter component, a non-vanishing scalar �eld potential and ar-
bitrary spatial geometry (�at, spherical, hyperbolic), generalizing the results
of previous studies.
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They investigated conditions under which accelerated and super-
acceleratedexpansion of these cosmological models is possible in STG,and
also when the solutions enter or leave the epoch of acceleratedand super-
acceleratedexpansion. In the simplest and phenomenologically most rele-
vant caseof dust matter, vanishing potential, and �at spatial geometry (k = 0)
they gave a necessarycondition on the coupling function ! (	) that must be
satis�ed for acceleration and super-acceleration to be possible at all. These
conditions were also illustrated by an example of a particular casewhere
some solutions undergo a phase of super-acceleration while some solutions
do not. The paper on the topic has beensubmitted.

3.2 Large scale structure of the univer se

In 2009we tried to better understand the large-scalestructureof the Universe
and to study the basic featuresand evolution of the Universe.

3.2.1 Testing the in�ationar y paradigm

In order to test the in�ationary paradigm (the initial extremely fast expansion
of the Universe) we studied observational tracesof baryonic oscillations, pre-
dicted by in�ation theories.

G. Hütsi discovered the traces of baryonic acoustic oscillations in the
power spectrum of the galaxy distribution, using the catalogue of distant
galaxy clusters of the Sloan Digital Sky Survey (SDSS).The paper has been
acceptedby “Monthly Notices of the Royal Astronomical Society”.

E.Saar, together with I. Suhhonenko and colleaguesfrom the Valenciaand
Tuorla observatories demonstrated that photometric redshifts can be used to
restore the matter correlation functions of deep lightcones. The paper has
beenpublished in “Monthly Notices of the Royal Astronomical Society”.

G. Hütsi, together with colleaguesfrom the Hir oshima University , studied
the damping of the baryonic acousticoscillations, and estimated the structure
growth rate. One paper has been published in “Physical Review”, another
submitted.

Tracesof baryonic oscillations can also be sought in the correlation func-
tion of galaxies. E. Saarand E. Tempel, together with colleaguesfrom Valen-
cia, found these in the �nal releaseof the Sloan Digital Sky Survey large red
galaxy data, and studied their properties. E. Saaralso solved the problem of
bootstrap estimation of correlation function errors. The paper was published
in “Astr ophysical Journal Letters”.

32



Figure 3.1: Galaxy superclusters in the Sloan Digital Sky Survey region. Colours
are chosen to help to discriminate between neighbouring superclusters. Figure by
J. Liivamägi. Galaktikate superparved Sloani digitaalse taevaülevaate vaatlusalas.
Värvid on valitud nii, et naaberparved paremini eristuksid.

3.2.2 Dark energy and the large-scale structure

Dark energy determines the evolution of the large-scalestructure; compar-
ing theory with observations, we can set limits on dark energy. G. Hütsi,
together with colleaguesfrom the Hir oshima University , estimated the struc-
tur e growth rate from the velocity distortions of the SDSS;the paper was
published in “Progressof Theoretical Physics”.

Dark energy in�uences also the formation and evolution of the largestele-
ments of structure – galaxy superclusters and giant voids. Observational
study of superclusters is the topic of the PhD thesis of J. Liivamägi. M.
Einasto, J. Einasto, E. Tago and E. Saarcollaborated with him in this prob-
lem. Comparing the properties of the observed superclusters with theory
and numerical models allows us to check the dynamics of structure on large
scales;the paper on the SDSSsuperclusters will be �nished soon.

E. Saar, together with his colleaguesfrom the Tuorla Observatory and the
Institute of Astrophysics of Canariestested the chancesto discover the warm
supercluster gas in the futur e ESA Planck mission data. There is a serious
discrepancy between the total amount of baryons inferr ed from the cosmic
microwave background data and that observed dir ectly; these baryons are
supposed to hide in superclusters of galaxies. The Planck mission data can
reveal the presenceof baryons by the Sunyaev-Zeldovich effect; we are also
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studying the possibility to �nd the traces of baryons in the soft X-ray spec-
trum.

Together with R.Stoica(University of Lille) and V. Martínez (ValenciaUni-
versity Observatory), E.Saardeveloped an algorithm for searching for galaxy
�laments in redshift surveys, found the �laments for the 2dFGRSNorth, and
compared thesewith model �laments. The paper has beenacceptedby “As-
tronomy and Astrophysics”.

As already said, limits on dark energy can be set by comparing the ob-
served large-scalestructure and its models. J.Einasto, together with I. Suh-
honenko, E.Saar, E.Tempel and J.Liivamägi calculated numerical models for
the formation of galaxy systems.Together with V. Müller (Potsdam) we have
started to analyse the models. We have studied the in�uence of large-scale
waves on the �lament network, on the richness of superclusters and voids,
and on the properties of voids. The �rst paper on this topic will be �nished
soon.

M. Einasto and her colleaguesfrom Tartu, Tuorla and Valencia carried out
a cycle of studies of a relatively nearby, but very large supercluster complex,
the “Sloan Great Wall” (SGW), seen in the Sloan Digital Sky Survey data.
Morphological analysis shows that the richest supercluster in the SGW, the
supercluster Scl126resemblesa rich multibranching �lament. Among other
observed and simulated superclusters this is the only supercluster with such
a morphology . Present-daynumerical simulations have not beenable to pro-
duce a supercluster like the supercluster Scl126. Another very rich super-
cluster in the SGW – the supercluster Scl111(the Virgo-Coma supercluster)
resemblesa multispider (a system where individual high density cores are
connected by a lower density �laments of galaxies). The morphology of this
supercluster resemblesa morphology of several simulated superclusters we
have studied earlier.

The study of the morphology of galaxy populations shows that the
clumpiness of red galaxies in superclusters is larger than the clumpiness of
blue galaxies. At intermediate density levels the systemsof blue galaxiesmay
have tunnels in them. The clumpiness of bright red galaxies is similar to that
of all red galaxies in superclusters. The dif ferencesbetween the morphology
of individual galaxy populations in the supercluster Scl126are smaller than
those in the supercluster Scl111.

The dif ferencesbetween the morphology and individual galaxy popula-
tions between the richest superclusters in the SGW shows that these super-
clusters may have dif ferent formation and evolution. An example, compar-
ing two superclusters, is shown in the Figure 1.2. The paper on the morpho-
logy of the SloanGreat Wall has beensubmitted to “Astr ophysical Journal”.

Special attention was given to bright red galaxies (BRGs). Thesegalaxies
are nearby LRGs, luminous red galaxies. The spatial distribution of these
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Figure 3.2:Two superclusters in the SloanGreat Wall (left panel – Scl126,right panel
– Scl111). We show the projected density contours, the bright red galaxies (BRG,
�lled circles),and galaxy groups (open circles,scaledby the group richness). Figure
by M. Einasto. Kaks superparve (vasakul Scl126,paremal Scl111)Sloani Suurest
Seinast. Näidatud on tiheduskontuurid, heledad punased galaktikad (tumedad
punktid) ja galaktikate rühmad (tühjad ringid, mille suurus näitab rühma rikkust).

galaxiescan be compared with that of the normal galaxies in the Sloan Great
Wall, but further out, large red galaxies are the only supercluster members
seen. M. Einasto and her collaborators studied their group membership, lu-
minosity , colours and morphological type, and compared their properties
with the properties of those main galaxies in groups which do not belong
to BRGs.

They showed that although it is generally believed that BRGsare the main
galaxies in groups and of early type, actually a considerable fraction of BRGs
aresatellite galaxiesin groups, and therearealso isolated BRGs,which do not
belong to any group. We suppose that theseisolated galaxiesare actually the
main galaxiesof suchgroups in which other group membersarenot observed
due to the survey magnitude limit.

The peculiar velocities of BRGsin groups are large,suggesting that groups
are not virialized. In the SGW the peculiar velocities of BRGsin groups are
larger than those in the surrounding �eld. Those main galaxies in groups,
which arenot BRGs,are fainter, thereare relatively moreblue galaxiesamong
them, and they are found mainly in poor groups.

Using the SloanVisual Database,morphological types of about 1500gala-
xies were determined. Analysis showed that about 1/3 of the BRGs are
spirals; it shows that the morphological types and colours of galaxies are
not well correlated. The scatter of colours of red elliptical BRGs in colour-
magnitude diagrams is about two times smaller than the scatter of colours
of red spiral BRGs,showing that elliptical BRGsform a more homogeneous
population than spiral BRGs.
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Figure 3.3: Images of four bright red galaxies from the Sloan Great Wall. Figure by
M. Einasto. Neli heledat punast galaktikat Sloani SuurestSeinast.

M. Einasto and her colleagues also studied the properties of groups of
galaxies in the SGW, using the catalogue of groups in the SDSScompiled by
E. Tago. They showed that groups in the SGW have larger luminosities and
velocity dispersions than groups in the �eld. Peculiar velocities of the main
galaxies in the groups are large, suggesting that the evolution of groups of
galaxies in the SGW and in the �eld have beendif ferent. Groups in the SGW
are dynamically more evolved than groups in the �eld.

The study of the richest groups (clusters) of galaxies in the SGW shows
that groups contain multiple components and are not virialized yet. About
1/3 of red galaxies in groups are spirals, red spiral galaxies are located both
in the central coresof groups aswell asin the outskirts. Earlier it was thought
that there are only a few red spirals and they are located in the outskirts of
groups being only lately merged into groups.

3.2.3 Dark matter

G. Hütsi, together with A. Hektor and M. Raidal (Institute for Chemical and
Biological Physics,Tallinn), found strong observational limits on the proper-
ties of leptonically annihilating dark matter (particle mass and the annihi-
lation cross-section). This type of dark matter is one of the most attractive
possibility to explain the unexpectedly large �ow of energetic positrons from
the Galactic centre dir ection. The paper was published in “Astr onomy and
Astrophysics” and was chosenasthe best of the issueby the editors.

Together with colleagues from Guanajato University , Mexico, E. Tago
studied the relative velocities of the main galaxies of rich galaxy clusters.
They found that these velocities are in many casestoo large, and that the
standard dark matter pictur e needsupdating. The paper has beenpublished
in “Astr onomical Journal”.

G. Hütsi, together with O. Lahav (University College London), studied
the crosspower spectrum of galaxy clusters and galaxies in the halo model.
They found that the cross-correlation carries additional information and can
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be used to better estimate both the cosmological parameters and the param-
etersof the halo model.

J. Einasto was asked to write a survey of the discovery of dark matter
for the international web-based scienceencyclopedia (“Encyclopedia of Life
Support Systems”).

3.3 Galaxies, their groups and cluster s

Dark matter in�uences dir ectly the dynamics of clusters and groups of gala-
xies. E. Tago compiled several catalogues of galaxy groups and clusters,
based on the �nal version of the Sloan Digital Sky Survey. As the survey
is �nished, the main group catalogue is also �nal; it includes 78,800groups
up to the distance of about 900 Mpc and covers a quarter of the sky. The
paper has beensubmitted to “Astr onomy and Astrophysics”.

E. Tempel, T. Sepp and M. Gramann in collaboration with P. Heinämäki
and P. Nurmi (Tuorla Observatory, Finland) studied the properties of galaxy
groups in the Sloan Digital Sky Survey and compared them to groups found
in numerical simulations. They compared the group richness, virial radius,
maximum separation and velocity dispersion and found a good agreement
between the numerical model catalogues and observations. However , they
also found several dif ferences; the relation between dark matter halos and
galaxy groups is more complicated than assumedusually and needsfurther
investigation. As a �rst step, they started to examine in detail the luminosity
functions of galaxies in numerical simulations and in observations.

E. Tempel, together with J.Einasto, E. Saar, M. Einasto and E. Tago deter-
mined the luminosity function for the 2dFGRSgalaxy survey. They demon-
strated that the galaxy luminosity function has a strong dependence on the
galaxy environment. The paper has been published in “Astr onomy and As-
trophysics”. The samegroup determined also the galaxy luminosity function
of the �nal version (DR7) of the SloanDigital Sky Survey. This paper is close
to completion.

In a nearby region of the SloanDigital Sky Survey we can compare the lo-
cationsand physical properties of galaxiesand quasars.At the presentepoch,
quasarstend to avoid galaxies. This study was carried out together with our
colleagues from Tuorla Observatory, and it was published in “Astr onomy
and Astrophysics”.

E.Saar, together with his colleaguesfrom Tuorla, studied isolated elliptical
galaxies. We compared observational data with numerical galaxy formation
models (merger trees), found three possible formation scenarios, and pre-
dicted a yet unobserved population of faint blue ellipticals. The paper has
beenacceptedby “Monthly Notices of the Royal Astronomical Society”.
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E. Tempel, A. Tamm and P. Tenjesstudied the properties of cosmic dust in
the local galaxy Andr omeda (M31). A careful analysis of dust effectsenabled
them to reconstruct the actual intrinsic structureand luminosity of the galaxy.

Figure 3.4: From top to bottom: optical image, far-infrar ed image, the cold dust
temperatur e map and the cold dust density map of the Andr omeda galaxy. Ülevalt
alla: Andr omeeda galaktika optilistel lainepikkustel, infrapunases kiir guses,külma
tolmu temperatuuri ja tiheduse jaotus.

It is well known how drastically cosmic dust affects observations of both
Galactic and extragalactic objects. Becauseabsorption is stronger at shorter
wavelengths, stars and galaxies appear redder than they actually are, while
the uneven distribution of dust gives us a distorted view of the structure
of extended objects. Mor eover, becauseof dust, most of Galactic and extra-
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galactic objects remain totally hidden from us at the optical and ultraviolet
wavelengths. Despite the importance of dust absorption, it is still ignored in
many studies becauseit is dif �cult to estimate correctly.

In this study, interstellar dust inside a luminous nearby galaxy An-
dromeda (M31) was analysed. Dust properties and absorption effects were
found using the law of conservation of energy. While dust grains absorb ul-
traviolet and optical photons, their temperature increases,leading to a higher
level of thermal radiation. To trace the thermal radiation, far-infrar ed maps
of M31 were used, as measured by the Spitzer SpaceTelescopeat 24, 70 and
160 microns. The measured spectral energy distribution was approximated
by the Planck law for the black-body radiation along each line-of-sight; this
gave the temperature and column density of dust at eachlocation.

Two major dust components with dif ferent temperatures were found. A
warmer component with the temperature around 56–60K was found at the
centre of the galaxy and along the spiral arms, connected with star-forming
regions in the galaxy. The colder component (15–25K) is more dif fuse and
about 1000times more massive,being the dominant absorberof stellar light.

Using the derived dust distribution, optical observations of the galaxy
were corrected for absorption effectsand the actual structure and luminosity
of the galaxy was restored. It was found that about 25%of the light emitted
by the stars of the Andr omeda galaxy is absorbed by its own dust. Contrary
to the previous pictur e, the dominant component of the galaxy, the central
bulge, turns out not to be oblate but rather spherical or even slightly prolate.

The results of this work have been published in “Astr onomy and Astro-
physics” and have been presented at several international meetings. The
methodology developed for the study can be and will be applied to other
galaxies,enabling to restore their intrinsic properties.

3.3.1 Nearby groups of galaxies

J.Vennik continued his studies of a sample of reasonablywell isolated groups
of galaxies, which are located in the outskirts of the Virgo supercluster.
The newly selecteddwarf member candidates of the groups have been ob-
served spectroscopically with the Hobby-Eberly Telescope, in cooperation
with U. Hopp (Munich Observatory). By now, about 30 new long-slit spec-
tra have been obtained towards �ve groups. New redshifts allowed them to
determine the successrate of the morphological selection,about 60%.

The impact of the group environment on the structure and star-forming
properties of galaxies was investigated for galaxies inside and around three
loose groups. J.Vennik found that the characteristics of the recent and cur-
rent star formation history (e.g. the 4000Å break and the width of the H�
emission-line, respectively) correlate with the local number density of gala
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xies. Since the star formation activity has been found to decline relatively
slowly with increasing density, it implies that gas-supply driven processes
could possibly be the dominant factor in quenching of star formation in the
group environment.

The morphology and stellar content of peculiar elliptical and lenticular
galaxies, which are located in the dense core of the NGC 6962group (at the
redshift z = 0:0135), were analysed using the SDSSStripe 82 co-added deep
frames and spectral data. Local departur esfrom the generally smooth surface
brightness distribution of early-type galaxies and the occurence of nuclear
disks and/or rings on their Laplacian-�lter ed images, could be indicative of
past interactions, possibly of minor mergers.

Two papers have beensubmitted on thesetopics.

3.3.2 Our Galaxy

When studying the structure of the Galaxy, exactstatistics of stellar surveys –
stellar classi�cation – is very important. This is the subjectof study of V. Ma-
lyuto; he proposed, together with colleagues from the OdessaUniversity , a
new method for estimating the colour indices of supergiants. This will allow
precision mapping of the absorption by Galactic dust. V. Malyuto, together
with colleaguesfrom the Rostov University (Russia)started also a project for
homogenization of existing stellar catalogues.

Apart from the stars,the Galaxy contains gas,both in hot star formation re-
gions, and cold hydr ogen far from them. Mapping the gasdistribution, using
radio data, is a dif �cult problem. U. Haud continued the analysis of the re-
sults of the Gaussiandecomposition of “The Leiden/Ar gentine/Bonn (LAB)
Survey of Galactic H I”. In 2009the main attention was focused on identi�-
cation of the “clouds” of similar Gaussiansin the 5-dimensional parameter
space(two sky coordinates, velocity, width and height of the Gaussians).He
createda new algorithm for that, basedon the single-link hierarchical cluster-
ing procedure with some modi�cations (a large number of components and
the requirement of a single Gaussianper cloud from every observed pro�le).
To someextent it also takes into account the similarity of global properties of
the merging clouds. U. Haud tested the algorithm by searching the clouds
of the narrowest H I 21-cm line components, as the proposed measure for a
similarity of Gaussiansis most critical for such cold clouds.

The program easily detected the coldest known H I clouds and demon-
strated that actually they form a part of a long narrow ribbon of cold clouds,
covering about 80� on the sky. U. Haud modelled theseclouds asa part of a
planar gasring, deduced their spatial placement, and discussedtheir relation
to supernova shells in the solar neighbourhood. In his model the clouds are
located at the distancesof about 30–70pc from the Sun. The smaller bright-
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Figure 3.5: The velocities V , line-widths W and brightness temperatur es T of the
clouds in the region of the observable part of the ring. The coloured line in the up-
per left panel representsthe sky positions and the velocities of the model ring. A
more detailed comparison of the observed LSR velocities of the ring clouds (blue
diamonds) with the model velocities (red line) is given in the lower right panel of
the �gur e. Here the abscissais a polar angle in the ring plane. Figure by U. Haud.
Ringi nähtava osa pilvede kiir used V , joonte laiused W ja heledustemperatuurid
T . Ülemisel vasakpoolsel osajoonisel on värvilise joonega kujutatud mudelringi
asukoht ja kiir used. Ringi pilvede vaadeldud kiir uste (sinised rombid) täpsem võrd-
lus mudeliga (punane joon) on toodud alumisel parempoolsel osajoonisel,kus argu-
mendiks on punktide polaarnurk mudelringi tasandis.

ness temperatures of the ring clouds at the lower galactic longitude tip of
the stream is explained by increasingdistancesbetween the Sun and the ring
clouds in this region, and the abrupt end of the streamat the higher longitude
part is causedby the intersection of the ring with the S2supernova shell from
the model by Wolleben (2007).

Some other narrow line H I structures were also brie�y described. The
ring clouds seemto be rather unique. Most likely they are the coldest clouds,
which may be found in the LAB Survey. Slightly warmer clouds (clouds with
slightly wider 21-cmemission lines) may be related to local gasstructuresin-
side or near the Local Bubble. Usually such a gasis studied by its absorption
lines, which allow estimation of physical conditions in the local gas. The H I
21-cm emission line is lessuseful in this respect,but it is useful for discove-
ring interesting featuresof the gasdistribution in the local neighbourhood.
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4 Obser vational and theoretical investigation of star s
and their envelopes during advanced evolutionar y
phases Evolutsiooni hilisfaasis tähtede ja nende
ümbriste vaatluslik ja teoreetiline uurimine

Tähtedemitmekesine maailm kujundab olulisel määral Universumi keemilist
evolutsiooni. Kosmoloogiliste uuringute kõrval jätkus meil traditsiooniliselt
ka tähefüüsika.

Jahedatest tähtedest jätkati post-AGB ja vesinikuvaeste tähtede spek-
troskoopilist uurimist. Seekord oli vaatluse all oletatav post-AGB täht
HD 159378,mida peeti ka väga pikaperioodiliseks (70–80päeva) tsefeiidiks.
Spektrite analüüsist selgus, et täht ei ole ei post-AGB evolutsioonifaasis ega
ka tsefeiid, vaid väga noor (< 2 � 107 aastat)kollane pulseeruv ülihiid.

T. Nugis, K. Annuk ja A. Niedzielski ning K. Czart Toruńi Ülikoolist
(Poola) jätkasid WN tähtede lähis-IP spektripiirkonna analüüsi. T. Nugis
jätkas ka kuumade tähtede optiliselt paksude tuulte modelleerimist.

Viimaste aastatetähespektrite vaatlused suurte maapealseteja kosmosete-
leskoopidega, mis on varustatud moodsate kõrge spektraallahutusega ja
signaal-müra suhtega spektrograa�dega, on püstitanud ka kõrged nõuded
teoreetilisele täheatmosfääri modelleerimisele ja tähespektrite arvutamisele.
A. Sapar, A. Ar et, R. Poolamäe ja L. Sapar on võtnud eesmärgiks oluliselt
parandada füüsikalisi lähteandmeid, vastavate uute algoritmide väljatöö-
tamist ja tarkvara moderniseerimist, rakendadeslaialdaselt paralleliseerimis-
meetodit kohaliku mitmetuumaliste personaalarvutite võrgu ning Python
arvutiskripti baasil.

Jätkus tuulevaiksetes elavhõbeda-mangaani tähtede atmosfäärides
toimuva keemiliste elementide ja nende isotoopide difusioonilise separeeru-
mise tarkvara täiustamine. Õnnestus selgitada mõningaid uusi isotoopide
separeerumise omapärasid ja arvutada, kuidas turbulents täheatmosfääris
mõjutab elavhõbeda isotoopide difusiooni.

V.-V. Pustynski uuris ekstremaalse horisontaalharu (EHB) tähtede
tõenäoste eellaste lähteparameetreid välja selgitamaks, missugustes
parameetrite väärtuste piirides on võimalik EHB objekti moodustumine
lähiskaksiksüsteemis. On leitud, et massisuhte M 1=M 2 suuremad algväär-
tused soodustavad EHB tähtede teket, samassuured doonori algmassid M 1

takistavad seda. Akr etsiooni efektiivsus (akretsioon 20% – 30% massist) ja
suuremad korotatsiooniraadiused soodustavad EHB tähtede moodustumist,
kuid orbitaalevolutsiooni ajaskaala ei saa olla liiga lühike, sest muidu
doonortäht ei jõua kaotada piisavalt massi.
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Jätkusid paljude kaksiktähtede spektroskoopilised vaatlused. Uuriti või-
malust liigitada Be-tähte sisaldav kaksiktäht AX Mon W Ser tüüpi tähtede
pikaperioodiliseks juhtumiks.

T. Eenmäejätkas näivalt aeglaseltpöörlevate B-spektriklassi tähtede spek-
trite analüüsi. Veelgi kasvanud kvaliteetsete vaatlusandmete hulk võimaldab
suurema täpsusega uurida tähtede kiir e pöörlemise mõju vaadeldud spek-
tritele ning hinnata võimalikku meetodit tähtede tegelike pöörlemiskiir uste
ja -telgede asendi leidmiseks.

WR tähtede eristamiseks kosmoseteleskoobiGaia ulatuslikust andmebaa-
sist uuriti nn fotomeetriliste pseudoindeksite võimalusi. Üliõpilane Jür-
gen Jäneskaitses lähedasel teemal ka bakalaureusetöö ”Emissioonijoontega
tähtede eristamine kosmoseteleskoobiGaia objektide hulgas”.

Kaksiktähe V838 Mon fotomeetriliste ja spektroskoopiliste aegridade
analüüs on pooleli.

I. Vurm ja A. Beloborodov uurisid gammasähvatustespektrite moodustu-
misel olulisi kiir guslikke protsesse. Vaadeldav kiir gus nimetatud ülivõim-
sates, kuid lühiealistes objektides arvatakse pärinevat ultrar elativistlikust
väljavoolust, mis kaasnebkompaktse objekti (musta augu) sünniga.

T. Viik täiustas programmipaketti HOMOGEN, mille abil saableida kiir-
gusvälja kõiki parameetreid tasaparalleelses homogeenses optiliselt pool-
lõpmatus või lõplikus atmosfääris, mis hajutab kiir gust isotroopselt või
mõnede lihtsamate indikatrisside järgi.
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4.1 Late-type star s

The studies of post-AGB and hydr ogen-de�cient stars were continued by
T. Kipper . In 2009 a suspected very long-period (70–80 days) Cepheid
HD 159378was analysed using the spectra from the ELODIE archive. The
star was listed in Simbad databaseasa post-AGB supergiant of spectral type
G2Ia. It is a possible member of the open cluster Trumpler 27. This was the
�rst analysis of the spectra of HD 159378. We estimated Te� = 7500K and
logg = 1:0 or even 0.5. This is by 2000K hotter than previously considered
and corresponds to the spectral type F0Ia.

With this high temperature the star is located in the HR diagram evidently
blueward of the Cepheid instability strip and is much more luminous than
the post-AGB stars. The high luminosity is supported by the large reddening
derived from dif fuse interstellar bands.

The derived low abundance of heavy elements also shows that the star is
not in a post-AGB phase of evolution. We also collected all available photo-
metric measurements of HD 159378.A possible periodicity in the compiled
photometric data was veri�ed by J.Pelt. He found a period of 90.6 days.
The light curve does not resemble those of classical Cepheids in which the
rising part is about two times shorter than the declining part (Fig. 4.1). We
concluded that HD 159378is a young (< 2 � 107 yr) yellow supergiant which
metallicity is in agreement with its position in the Galactic disk. Now it is
listed in Simbad databaseasa semi-regular pulsating star.

4.2 Hot luminous star s

T. Nugis in collaboration with K. Annuk and A. Niedzielski and K. Czart
from Toruń University (Poland) continued the study of the near IR spectral
range of WN starsbasedon the observations described in the paper of Nugis
et al. (2008).

T. Nugis continued the modelling of optically thick winds. He studied
the regulation mechanisms which determine the matter out�ow regimes in
dif ferent types of massivestars. The resultsof thesestudies are in preparation
for publication.

T. Nugis started investigations for �nding the contribution of the non-
selectivecomponent in interstellar (IS) and circumstellar (CS)extinction. The
total extinction can be described as the sum C1(� ) + C2, where C1(� ) is
the component which depends on the wavelength and C2 is the component
which is not depending on the wavelength. The component C1(� ) is quite
well known from the observations, but the contribution of C2 is not well
known. For the correct determination of the contribution of C2 it is needed to
know correctly the distances of the stars with well determined stellar para-

44



 

0.0 0.5 1.0
 Phase

8.55

8.50

8.45

8.40

8.35

 V

Figure 4.1: The phase diagram of the variability of HD 159378 for the interval
JD2443900� 2444500with a period of 90.6days. HD 159378muutlikkuse diagramm
ajavahemikus JD2443900� 2444500perioodiga 90.6päeva.

meters. The futur e measurements of the distances by the Gaia project make
it possible to determine C2 in dif ferent dir ections and locations in the Galaxy
and maybe also in the LMC.

4.3 Physics of hot stellar atmospheres

During recent years observations of stellar spectra with large ground- and
space-basedtelescopes, equipped with modern high-r esolution and high
signal-to-noise ratio CCD spectrographs, supported by the detailed process-
ing of observational data, set high demands on the precision of stellar atmo-
sphere modelling and computation of stellar spectra.

In order to meet this challenge,A. Sapar, A. Ar et, R.Poolamäeand L. Sapar
started to work on impr oving the accuracy of input physics and on elabora-
ting corresponding new software algorithms to update the modelling soft-
ware SMART (Fortran 90). The code hasbeenparallelized and computations
are now distributed over the local network of the multi-cor e personal com-
puters using Python scripting.
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Further efforts have been undertaken to expand the range of effective
temperaturesand surface gravities of stellar atmospheresproperly modelled
with the program SMART. For high-temperatur estellar atmospheresthe ana-
lytical formulae for radiative transfer, taking adequately into account fre-
quency redistribution in spectral lines due to the Thompson scattering on
freeelectrons, have beenderived. Broadening of hydr ogen and helium spec-
tral line pro�les due to the Stark splitting is particularly important for white
dwarfs with large surface gravities. Corresponding impr ovements are being
elaborated and applied to the code. Stability of used computation algorithms,
which is essentialfor the modelling of stellar atmospheresof supergiant stars
near the Eddington luminosity , is being impr oved.

Triggering of stellar wind and nature of microturbulence, which still re-
main unclear, are being studied since both of these phenomena modify the
spectral line pro�les in the emergent stellar spectrum. Also a more physi-
cal approach to the theory of convective energy transfer, necessaryfor cooler
stars,which still lies on the rough mixing-length theory, is needed. Mor eade-
quate expressionsfor the partition functions, which modify ionization deg-
rees,are being computed.

Re�nement of the code for modelling dif fusion of chemical elements and
their isotopes in the quiescent atmospheres of mercury-manganese (HgMn)
stars has beencontinued (A. Sapar, A. Ar et, R. Poolamäeand L. Sapar). The
observed overabundancesof heavy metals reaching 6 dex in atmospheresof
chemically peculiar stars are formed due to uplift pressure on the line-rich
chemical elements generated by radiative force throughout the stellar enve-
lope. Radiative-driven dif fusion in stellar interiors pushesheavy elements to
the outer envelope during stellar evolution. This processdoes not affect the
isotopic mixtur e of the chemical elementsand thus matter entering the atmo-
sphere from beneathhas initial (terrestrial) isotope composition. In the atmo-
sphere light-induced drift (LID) switches on, effectively separating isotopes
and generating anomalous isotope mixtur es. Observed abundancesform in
the result of complex interplay between gravity , radiative force, LID, stellar
wind and microturbulence.

Equilibrium concentration pro�les of mercury isotopes throughout the at-
mosphere in the presenceof microturbulence have beeniteratively computed
for several model atmospheres. Presenceof microturbulence in the atmo-
spheredrastically slows down the dif fusion and reducesresulting abundance
gradients. However , main regularities of the separation remain the same: the
heaviest isotope is strongly supported in the atmosphere while lighter iso-
topes sink to inner layers of the envelope (Fig. 4.2).

Compilation of input data to carry out similar computations for Ca, ta-
king into account hyper�ne and isotopic splitting of spectral lines, has been
undertaken.
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Figure 4.2: Equilibrium concentrations of mercury isotopes i relative to their initial
values � 0

i in a model atmosphere with microturbulence are given for optical depths
� = 10� 5:5 : : : 102. Micr oturbulent dif fusion coef�cient is assumedto be 50 times the
atomic dif fusion coef�cient. Elavhõbeda isotoopide kontsentratsioonid algkontsen-
tratsioonide � 0

i suhtes on esitatud funktsioonina optilisest sügavusest � . Mikr otur -
bulentse difusiooni koe�tsient on võetud atomaardifusiooni koe�tsiendist 50 korda
suuremaks.

4.4 Eclipsing close binaries

V.-V. Pustynski continued research of extreme horizontal branch (EHB) bi-
nary progenitors. EHB objectsare compact underluminous subdwarf B stars
with high surface temperaturesand gravities (T > 25000 K, logg > 5), their
typical massesare about 0:5M � ; they burn helium and possessvery thin
(M < 0:02M � ) hydr ogen envelopes. For decadesUV excessin continuum
spectra of globular clusters and elliptical galaxies has beenattributed to pre-
senceof these objects. However , the role of EHBs is still uncertain, so their
birth rate needsto be determined. Various scenariosof their formation have
been proposed. Recently it has been discovered that many known EHBs are
companions in short-period binaries, P � 10h � 30d, their pairs being main
sequencelow massstars. Soit is important to clarify which role doesbinarity
play in formation of EHB objects.
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Earlier V.-V. Pustynski and I. Pustylnik elaborated a model of EHB pre-
cursor as a binary where the donor �lls its Roche lobe on a certain stage of
its nuclear evolution and losesmass through the 1st Lagrangian point. The
systemadditionally losesangular momentum due to corotation at the Alfvén
radius. Rangesof initial parametersof assumedEHB binary progenitors were
studied in detail. Factors that favour close binary formation are smaller ini-
tial separation, larger initial massratio M 1=M 2, higher masstransfer rate and
larger corotation radius. However , if the �nal donor mass in the emerging
closebinary is higher than characteristic massesof EHBs (� 0:5M � ), the sys-
tem should be excluded from the list of potential EHB-forming binaries. So,
high initial donor mass requires more intensive mass loss during phase of
orbital evolution and thus limits effectively the range of parameters where
formation of a close EHB is possible. Actually , if the corotation radius is
small, only a narrow slit of initial separations exists for donors with masses
> 1M � inside which a closeEHB can be formed. With donor 's mass> 3M �

close EHB cannot emerge unless the corotation radius reachesseveral radii
of the donor. Smaller massesof the primary highly broaden the range inside
which a closeEHB can be formed. If the initial donor 's mass is < 1M � , the
lower limit of initial separations vanishes at all. Even in this case,absence
of corotation makes probability of close EHB formation quite small unless
masstransfer effectivenessis high; however, high accretion rates require spe-
ci�c conditions in the progenitor system (intense magnetic interaction of the
components).

Another noticeable effect is that too rapid close binary formation (which
occurs when corotation radius is large and the system losesangular momen-
tum effectively) results in higher �nal massesof the donor. So, larger initial
separations are required to allow EHB formation, compared to the caseof
moderate corotation radius. In other wor ds, to form an EHB object, the sys-
tem should have enough time to lose enough matter that would permit it to
get inside the massrange of EHB objects.

V. Harvig in collaboration with T. Aas and M. Mars (Tallinn University of
Technology) continued to observe and study variable objects V497 Cep and
EM Cep in the open cluster NGC 7160. V497 Cep is ellipsoidal or eclipsing
variable with the period of 1:2d and the amplitude < 0:2m . EM Cep is � Eri
type variable with the period of 0:8d and the amplitude < 0:2m . Their inte-
resting peculiarity is high dispersion of the observational data. The observa-
tions have been carried out for years in Tallinn Observatory and Maidanak
Observatory.
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4.5 Symbiotic star s and related objects

Spectroscopic observations of symbiotic stars and related objects (CH Cyg,
AG Dra, EG And, Z And, AX Mon, VV Cep) were continued in 2009by K.
Annuk and A. Puss. Due to bad weather conditions almost throughout the
year, the amount of collected data remained quite modest.

Analysis of the observational data for the yellow symbiotic star AG Dra
was continued by M. Burmeister and L. Leedjärv in collaboration with L.
Hric and R. Gális from the Astronomical Institute of the Slovak Academy of
Sciences. Statistical analysis of the extensive photometric data persistently
shows two principal periods, 550 days and 355 days, which are interpr eted
as the orbital period of the binary system and the pulsation period of the
cool giant, respectively. In principle, the same periods, though with greater
uncertainties, are detectable in radial velocities and equivalent widths of the
strongest emission lines of H I, He I and He II. Interplay of those two pheno-
mena and possible role of resonancesbetween thesetwo periods asa trigger
for the symbiotic outbursts remains to be explained in physical terms.

4.6 Peculiar star s

The investigation of photometric and spectroscopic time serieson V838Mon
is in progress(I. Kolka, T. Liimets, T. Kipper , T. Tuvikene). The long duration
of its brightness low state in U and B �lter bands which started in the middle
of 2008suggeststhat the still continuing eclipse of the hot component in this
binary system could be the explanation for the observed behaviour. With the
successful”Fast track” photometric observing proposal (T. Liimets, I. Kolka)
for the Nor dic Optical Telescopeon La Palma this scenariowill be monitor ed
and checked.

T. Liimets, I. Kolka, T. Tuvikene with R. Corradi (Isaac Newton Group)
studied the structure and kinematics of circumstellar matter around typical
representativesof outbursting stellar objects: V838 Mon, GK Per, and R Aqr.
The data collected earlier werepre-reduced and new data wereobtained with
the Nor dic Optical Telescope. Development of the method to analyse the
expansion of the nova remnant GK Per was started. The list of comparison
stars in the �eld of V838Mon was extended towards fainter stars.

During the year 2009,both spectroscopicand photometric observations of
an eclipsing star HD 292574continued.

T. Eenmäe continued the analysis of B spectral class stars which appear
to rotate very slowly . Continuously growing amount of good quality obser-
vational spectra allows to study the effects of rapid rotation on the observed
spectra. Large databaseof spectra allows to evaluate a method to measure
actual rotating speedand orientations of rotational axesof hot stars.
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4.7 Gaia mission

The task to distinguish WR type stars from other emission line stars in the
expectedmultitude of Gaia spacetelescopeobjectswas solved with two dif-
ferent methods applied on corresponding simulated Gaia blue photometer
(BP)and red photometer (RP) low resolution spectra. The �rst approachuses
speci�c synthetic photometric indices (I. Kolka), and the second is basedon
the classi�cation processwith arti�cial neural networks and support vector
machines (J.Jänes,I. Kolka).

4.8 Time and frequenc y analysis of astr onomical phenomena

J. Pelt with J. Laur from the University of Tartu studied the shutter based
high speed low light photometrical measurement schemes.Basedon use of
the single photon detectors and ultrafast optical switching, these methods
are very promising and if properly implemented, will have many interesting
applications in astrophysics. They tried to establish the operational limits
of proposed measurement schemes. It is already clear that the well known
classicalNyquist frequency limit can be beatenby a proper setup of the pho-
tometric experiment.

With N. Olspert (Playtech), M. Korpi and M. Lindbor g (Helsinki), J.Pelt
started to analysethe photometric light curves of the RSCVn type binary star
II Peg. The results of surface imaging are compared with the results of pho-
tometric analysis. The main goal of the investigation is to look at previously
claimed ”�ip-�op” events in the variability patterns.

J. Pelt and A. Hirv concluded the cycle of investigations devoted to dif-
ferent methods of time delay and correlation lag estimation. The newly de-
veloped – nearly automatic – methods can be applied to analyse dif ferent
observed data sets. Wide overview of the new results and corresponding
software will be presentedin the PhD dissertation of A. Hirv .

4.9 Radiative transf er

The package of software HOMOGEN for determining all the parameters of
a radiation �eld in plane-parallel homogeneous atmosphereswas upgraded
by T. Viik. The atmosphere is supposed to scatter radiation isotropically or
according to somesimple phasefunctions.

I. Vurm and A. Beloborodov (Oulu) studied the radiative mechanisms
responsible for prompt gamma-ray burst emission. The spectrum in these
short-lived and extremely powerful objects is thought to be formed within a
highly relativistic out�ow associatedwith the birth of a compact object (i.e.
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black hole). To study the spectral formation within the expanding out�ow ,
the kinetic code developed by I. Vurm and J. Poutanen was impr oved for
modelling radiative processesto account for adiabatic lossesas well as rela-
tivistic aberration. The results have been compared to a Monte Carlo code
developed by A. Beloborodov for the same problem, �nding a good agree-
ment.
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5 Remote sensing of opticall y comple x natural
envir onments Optiliselt keerukate
looduskeskk ondade kaugseire

Täppisteaduste seisukohalt keerukaid looduskeskkondi leidub nii õhus,
maal kui vees.Mitmekesised on ka nende uurimismeetodid: vaatlused satel-
liitidelt ja õhusõidukitelt, maa- ja veepealsed välitööd, laborimõõtmised ja
muidugi teoreetiliste mudelite loomine.

Päikesekiirguse, eriti selle ultravioletse (UV) osa uurimisel oli oluliseks
verstapostiks topeltmonokr omaatoril Bentham DMc150F-U baseeruva spek-
tromeetri ülesseadmine ja töölerakendamine. EMHI Tartu-Tõravere meteo-
roloogiajaamas termostateeritud kambris asuv spektromeeter registreerib
päevasel ajal päikese ultraviolettkiir guse spektri iga 15 minuti järel. Samal
ajal jätkatakse mõõtmisi ka minispektr omeetriga AvaSpec-256.UV kiir guse
spektromeetrilised mõõtmised ulatuvad siiski ajas suhteliselt vähe tagasi.
Paljude ülesannetepuhul oleks vaja teada aastakümnetepikkusi aegridasid.
K. Eerme ja teised meie UV kiir guseuurijad osalesidaastail 2004–2009COST
726 projektis, mis rekonstrueeris erüteemse UV kiir guse mõõtmisandmed
rohkem kui 50 aastataha.

Veekaugseire puhul oli 2009.aastaluudseks teemaksfütoplanktoni mas-
siõitsengu määratlemine Läänemeres ja suurtes järvedes. Sinivetikate mas-
siline õitsemine leiab Läänemeres aset igal aastal ja võib ulatuda mitmete
tuhandete ruutkilomeetriteni. Ka Eesti suurtes järvedes esinebvetikate mas-
siõitsenguid, mille kestvus ja ulatus varieeruvad aastati vastavalt ilmas-
tikutingimustele. SpetsiaalseltESA satelliidi Envisat spektromeetri MERIS
jaoks loodud klor ofülli maksimumi indeksit (MCI) kasutasime sinivetikate
sesoonsedünaamika, ruumilise jaotuse ja katvuse uurimiseks Peipsis ja
Võrtsjärves. Selgus, et MCI abil saadud hinnangud on heas vastavuses
eelnevate teadmistega fütoplanktoni jaotusest neis järvedes, mille optilised
omadused on võrr eldavad Läänemere rannikuvetega.

Taimkatte kaugseirajad tegid A. Kuuse juhtimisel ulatuslikke välitöid
Järvselja katsealal. Rahvusvahelise kiir guslevi mudelite võrdluse (RAMI)
neljandas faasis kasutati simuleeritud taimekoosluse asemel esmakordselt
reaalseid looduslikke taimekooslusi. Metsa kiir guslevi mudelite puhul olid
kuuest testkooslusesttervelt kolm valitud meie Järvseljakatsealalt.

Maapealseid spektri- ja struktuurimõõtmisi toetasid kosmosevaatlused
ESA eksperimentaalsatelliidilt PROBA ning lennukimõõtmised meie enda
konstrueeritud spektromeetritega UAVSpec2 ja UAVSpec4ning Maa-ameti
laserskanneriga. Esmakordselt laienesid spektraalmõõtmised ka keskmisse
infrapunapiirkonda (0.9–1.7� m).
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Taimkatte peegeldusomadusi kujundab fütoelementide (lehed, okkad, ok-
sad) hulk ja paiknemise muster ning sellest tingitud tühikute suurus ja hulk.
Just seda kiir gusleviks olulist metsade struktuuri omadust uuris T. Nilson
koos teadlastega Kanadast ja USA-st. Meie välja töötatud Kuuse-Nilsoni
metsa peegeldusmudel FRT ja Nilsoni metsa puuderinde läbipaistvuse
valemid leidsid kasutamist ka Eestist looduslikult väga kaugetes piirkon-
dades,näiteks Hiinas ja Kalifornias.

Taimkatte struktuuri mitmekesisuse universaalsemaks kirjeldamiseks
taimkatte kiir guslevis on J. Knyazikhini (Bostoni Ülikool) algatusel ning
koostöös P. Stenbergi (Helsingi Ülikool) ja M. Mõttusega kasutusele võe-
tud spektraalseteinvariantide meetod. Meetod baseerub kiir guslevi operaa-
tori omaväärtusülesande lahendamisel. Spektraalseteinvariantide abil saab
taimkatte poolt neelatud, peegeldunud ja taimkattest läbi tulnud kiir gust kir -
jeldada vähesehulga lainepikkusest sõltumatute parameetritega. M. Mõttuse
teoreetilised uuringud näitasid veel ühe spektraalse invariandi kasulikkust
kiir guse hajumise suundolenevuse kirjeldamisel taimkattes. T. Nilson ja M.
Mõttus leidsid analüütilised lahendid kiir guslevi operaatori omavektoritele
kahe voo lähendis.
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5.1 Solar UV radiation and atmospheric ozone

For the group of solar UV radiation and atmopheric ozoneresearch one of the
major taskswas putting into practice the double monochromator DMc150F-U
basedsystem for recording of the solar UV spectra in the spectral range 280–
400 nm. The instrumentation obtained in the framework of the EstSpacE
projectwas installed in the pavilion of the Tartu-TõravereMeteorological Sta-
tion by U. Veismann and other members of the group. The location is close
to other solar radiation recording instruments as well as to the AERONET
sunphotometer. The radiation collecting dif fuser is placed on the roof of the
pavilion and connected with a quartz �br e to the double monochromator
spectrometer placed in a special weather box in the building. The control
of operation and data recording are made by a computer placed close to the
spectrometer. The automatic recording of spectra during a daytime is per-
formed in each 15 minutes simultaneously with the recording of spectra by
the CCD array spectrometer placed in the main building of the Tartu Obser-
vatory. The distancebetween the locations of two instruments is about 250m.

I. Ansko together with J. Envall has made additional measurements of
characteristics of the array spectrometer AvaSpec-256at the Metrology Re-
search Institute, University of Helsinki (Finland) and impr oved the reliability
of subtraction of the stray light at the shortest wavelengths. Also the compar-
isons of spectra recorded simultaneously by both spectrometers at Tõravere
were performed.

The resultsof preliminary comparison of spectrarecorded by the AvaSpec-
256in cloudless and overcastconditions were presentedin MSc thesis of M.
Prüssel. The comparison of UV-A and UV-B noon irradiances and daily
dosesshowed that on cloudy days the values were only 35%of the cloudless
day ones on average. The attenuation by clouds depends on wavelength
of radiation. In the UV � A region, where there is no in�uence of ozone,
clouds attenuate more radiation at longer wavelengths than at shorter. In the
UV-B region the clouds as optically thick medium increasethe probability
of absorption by tropospheric ozone. The values of the ratio UV-B / UV-A
decreasedby 7%in overcastconditions on average.

The recorded data setsof UV radiation are still relatively short in time and
there is an urgent need for their reconstruction for past years. In 2004–2009
K. Eermeand the other members of the group have participated in the COST
726 action for the reconstruction and climatology of erythemally weighted
UV radiation over Europe. Now the reconstruction of UV-B irradiance lev-
els is getting actual. It needs special study of the potential proxy quantities
for such reconstruction and also understanding and estimating the environ-
mental effects of UV-B radiation. Envir onmental effects of the UV-B irra-
diance at any site depend strongly on the presenceof dir ect sunshine and
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on solar elevation. Daily sum of dir ect irradiance is more appropriate mea-
sure of sunshine than is the daily sunshine duration. However , the latter is
recorded more widely and often a necessity arises to estimate the effects of
solar radiation from it. The daily data of dir ect irradiance and sunshine du-
ration recorded simultaneously at the Tartu-Tõravere Meteorological station
in 1967–2008were studied by K. Eerme, U. Veismann and I. Ansko from the
point of view how to transform the relative sunshine duration into the rela-
tive dir ect irradiance. The rangesof variation for dir ect irradiance have been
larger than these for sunshine duration. The average monthly values of the
ratio of relative dir ect irradiance to the relative sunshine duration reachedits
smallest value, around 0.8,in July and August, and then increasedto the level
closeto 1 from Decemberto February, when the sunshine is not regularly ob-
scured around noon. The monthly average daily dir ect irradiances could be
estimated statistically from the daily relative sunshine duration.

Figure 5.1: Bentham DMc150F-U spectrometer.
Bentham DMc150F-U spektromeeter.

The measurement data of
solar irradiance as well as
other climate characterizing
data are often analysed for de-
tecting their trends and vari-
ations in time. In the cases
of wide and asymmetric dis-
tributions, the conventional
mean may turn out to be not
robust enough as a summary
measure,thereforethe derived
trends would also be nonade-
quate. The daily relative sums
of ground-level pyranometer -
measured global irradiance,
the daily values of aerosol op-
tical depth and total ozone
on site of Tartu Observatory
and Tartu-Tõravere Meteoro-

logical station have beenstudied from this point of view by K. Eerme,U. Veis-
mann and I. Ansko. The agreementbetween the mean, median and trimmed
median (trimean) aswell as that between dif ferent spread characteristicshas
beenstudied. The use of the conventional mean instead of the trimean leads
to overestimation of the central tendency in the daily relative global irradi-
ancefrom October to February by 4.5%to 14%on average,depending on the
month. In separateyears the overestimation reaches30–40%.From April to
August the conventional mean leads to underestimation of the central ten-
dency in relative global irradiance by about 2.5%as compared to that of the
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trimean. The slopes of all the calculated linear trends were found to be the
smallest in the caseof using the conventional mean as a central tendency
measure. It leads to the underestimation of the dimming and brightening
trends. In winter months there has appeared an overall decreasing tendency
of relative global irradiance in recent two decades; using the conventional
mean this dimming trend is underestimated in some casesby up to 20–30%
ascompared to the trend calculated from the trimean.

The distribution of aerosol optical depth on the study site has also been
highly asymmetric. In 2002–2008the conventional mean of the aerosol spec-
tral optical depth at AERONET wavelengths was about 25% to 30% larger
than the trimean. Signi�cant biaseswere also found in the monthly values.

5.2 Earth atmosphere and climate

Analysis of the measurement data of a CIMEL sunphotometer at Tõravere (V.
Russak) has shown peculiarities in the annual mean course of some aerosol
characteristics. Sincethe late summer the Ångström exponent as well as the
role of scattering in solar radiation extinction had a tendency to decrease.
This is, likely , the result of the interaction of aerosol particles with water
vapour in high relative humidity conditions leading to increasethe size of
aerosol and changein its optical properties.

5.3 Remote sensing of water bodies

Detection of heavy phytoplankton blooms over the Baltic Seaand large lakes
became a new aspect of our research. Cyanobacterial blooms occur every
year in the Baltic Seaand they cover thousands of square kilometers. Simi-
lar phenomena, however with dif ferent speciescompositions, happens also
in lakes Peipsi, Pihkva and Võrtsjärv. Together with Swedish Meteorologi-
cal and Hydr ological Institute (SMHI) we developed method for operational
monitoring of surfacescum of cyanobacterial blooms, asthis is one of the pa-
rameters requestedalso by European Water Framework Dir ective. SMHI has
beenoperating a daily monitoring service of the cyanobacterial blooms since
2002on the basisof NOAA-A VHRR satellite data. To impr ove the service the
new procedureswill be using water quality sensorslike MERIS/Envisat and
MODIS/Aqua & Terra, which provide higher spatial resolution (around 300
m).

Maximum Chlorophyll Index (MCI) developed for MERIS processing
scheme is used to investigate seasonaldynamics, spatial distribution, and
coverageof cyanobacterial blooms over Lake Peipsi and Võrtsjärv. The MCI-
derived results are consistentwith known patterns of phytoplankton dynam-
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Figure 5.2: MERIS/Envisat normalized water leaving radiance at 560nm (left) and
665 nm (right) from 25 July 2008. Last colour in the scale indicates surface scum.
MERIS/Envisat normeeritud veest tagasihajunud kiir gus kanalites 560 nm (vasak)
ja 665nm (parem) 25. juulil 2008.Viimane värv värvusskaalal viitab pinnakogumite
võimalusele.

ics in these lakes, which optical properties are in the samerange as in many
coastal regions of the Baltic Sea.

For the MERIS images over Baltic Searegions the method developed for
MODIS using normalized water leaving radiances at 555 nm or at 670 nm
and Level 2 �ags proposed by Kahru et al. 2007was applied for the �rst time
and preliminary results coincide with eachother well asshown in Figure 5.2.

5.4 Remote sensing of vegetation

In July 2009,TRAC measurementsof gap sizedistribution with Tracing Radi-
ation and Ar chitecture of Canopies (TRAC) instrument wereacquired for 175
transects under various angular con�gurations at the three JärvseljaRAMI
stands (J.Pisek).

The six dif ferent methods for analysing foliage nonrandomness by means
of the TRAC instrument, digital hemispheric photography , and gap fraction
models were assessedat birch and pine RAMI stands in Järvselja. It was
concluded that the gap size distribution and beyond-shoot clumping is very
stableacrossthe stands for the solar zenith angle range from 30to 60degrees.
Estimatesbasedon the combination of gap size and logarithm methods per-
formed the best while compared with an independent gap fraction model of
Nilson (1999).The sensitivity of the methods to the segmentlength was high-
lighted, and an approach was proposed how to selectthe appropriate length
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for TRAC measurements. Also the effect of the assumedleaf inclination angle
distribution on gap sizedistribution and dif ferencesbetween clumping factor
estimateswas clari�ed (J.Pisek, M. Lang, L. Korhonen (JoensuuUniversity),
T. Nilson)).

Extensive �eld studies at the satellite test site at Järvseljawere carried out.
The databasedescribing three mature forest stands of 100x100m is the test
data in the fourth phase of the RAdiation transfer Model Intercomparison
(RAMI). Ground-based spectral and structure measurements are supported
by atmospherically and radiometrically corrected hyperspectral CHRIS data
of ESA experimental satellite PROBA, top-of-canopy re�ectance measure-
ments with the airborne spectrometer UAVSpec developed in our research
group, and airborne laser scanner measurements (A. Kuusk, J. Kuusk, M.
Lang). Lidar data revealed dif ferencesin vertical pro�les of foliage in stud-
ied stands. Canopy cover estimatesfrom lidar data con�rm the reliability of
allometric estimatesof canopy cover by M. Lang.

A. Kuusk took part in the RAdiation transfer Model Intercomparison
(RAMI) with forest radiative transfer model FRT developed at Tartu Obser-
vatory. In the fourth phase of RAMI actual canopies and �eld data are used
as simulation targets �rst time during about ten years of radiative transfer
model intercomparisons at RAMI. Together with the team of University of
California, Berkeley the performance of Nilson (1999)gap fraction formula
for forest canopies was tested in an open savanna ecosystem of California
oak (Ryu et al. 2010).The angular course of gap fraction as predicted by the
formula showed good agreement with that of measured by LAI-2000 instru-
ment. A new analytical formula was proposed to quantify the beyond-shoot
level clumping index in forest stands.

Together with a Chinese team of some Beijing institutions the forest re-
�ectance model FRT was used for the estimation of overstory and understory
leaf areaindex (A. Kuusk). Using the inversion of physical re�ectance models
instead of vegetation indices for the interpr etation of remote senseddata of-
fers the advantage that we can use numerous spectral bands simultaneously
instead of only the two to four bands used in vegetation indices. The method
is ready for using multiple remote-sensinginformation, e.g. multi-angle hy-
perspectral images provided by instruments such asCHRIS/Pr oba. The use
of multi-angle data can throw light on the internal structure of vegetation
canopies (partitioning into overstory and understory, e.g.) which is hard to
distinguish when using spectral data in a single view dir ection.

For the �rst time, UAVSpec4with spectral range of 900–1700nm was used
alongside UAVSpec2for top-of-canopy re�ectance measurements. This ex-
panded the spectral region to previously unattainable short wave infrar ed
(SWIR) domain (J. Kuusk, A. Kuusk, M. Lang). Angular distribution of re-
�ectance of several forest stands was measured at near infrar ed (NIR) spec-
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tral region (800nm) (J.Kuusk, A. Kuusk, M. Lang).
Dark current temperature dependence of several miniatur e spectrometer

modules was extensively studied and a correction algorithm was developed.
This is necessaryfor autonomous airborne spectrometer systemswhich work
in variable environmental conditions and where frequent measurements of
dark current arenot feasible(J.Kuusk). Several�ight testsof the autonomous
helicopter JRVoyager GSR260for the spectroscopic measurements of forests
were carried out.

J.Kuusk together with I. Ansko and J.Envall made additional measure-
ments of the instrument function of several spectrometers at the Metrology
Research Institute, University of Helsinki (Finland) and veri�ed the quality
of previous measurements carried out with the equipment available at Tartu
Observatory.

J. Kuusk measured the re�ectance of wheat and barley �elds of interna-
tional organic nitr ogen long-term fertilization experiment (IOSDV - Interna-
tionale OrganischeStickstoffdauerdüngungversuch) at Eerika with FieldSpec
Pro VNIR spectrometer. The results are used for studies of photochemical re-
�ectance index (PRI).

U. Petersontogether with A. Kiviste and A. Kardakov from Estonian Uni-
versity of Life Sciencesestimated the effect of stand variables on radiance of
forestpatchesthat were regenerating after the disturbance of clearcut felling.
Analysis was performed on a dif ference image of a two-date Landsat The-
matic Mapper (TM) image pair made in plain snow cover conditions – a non-
traditional seasonfor forest mapping.

The results of the study show that in all spectral bands studied (TM1–
TM4), there is a signi�cant effect of patch age, i.e. time passedsince distur -
banceof clearcut logging, on the radiance dif ferenceof regenerating patches
on a dif ferenceimage. Radiancechangein none of the Landsat TM bands 1–4
was found more sensitive than others to patch variables. The marginal effect
of Spruce index, a binary variable denoting whether the patch was managed
asa young spruce stand or a deciduous stand, meansthat the chancefor dis-
crimination of young spruce-dominated stands from deciduous-dominated
stands in winter images is low in most cases. No signi�cant effect of stand
variables on patch-wise dif ferenceswas found between the patch areasclassi-
�ed from dif ferenceimage to that representedin the forestry database.There
was a signi�cant effect of the type of neighbours – either bright or dark – on
the estimation of the patch areaon a dif ferenceimage.

In most remote sensing applications the amount of vegetation is com-
monly quanti�ed using leaf area index (LAI), or the total one sided leaf area
of the vegetation canopy per unit ground area. However , to describe both
the radiation regime inside the canopy (including levels of photosyntheti-
cally active radiation available to the plant or cooling rates), LAI alone does
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not suf�ce. Dif ferent canopy geometries can display very dif ferent radiative
properties and additional canopy variables are required to account for these
structural effects. The spectral invariants theory aims to parametrize canopy
absorption, re�ectance and transmittance using a few spectrally constant pa-
rameters. The theory is based on the eigenvalue problem for the radiative
transfer operator. Thus, spectral invariants should provide information com-
plimentary to the amount of canopy, or LAI, in a mathematically elegant and
computationally ef�cient way. To investigate the limits of the applicability
of the theory of spectral invariants, T. Nilson and M. Mõttus derived the an-
alytical expression for the eigenvectors of radiative transfer operator for the
two-str eamequation. Additionaly , theoretical studies by M. Mõttus indicated
the usability of the secondspectral invariant to describe the dir ectionality of
canopy scattering.
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TuvikeneT.: Planeedikolmik koidutaevas. Vaatleja5, 2009.
TuvikeneT.: Erakordselt hele supernoova osutus uut tüüpi plahvatuseks.

Vaatleja,08.12.2009.
TuvikeneT.: Geminiidid 2009: selge ilma korral pettuma ei pea. Vaatleja,

09.12.2009.
Viik T.: Ohtlikud naabrid. Horisont5, 26–31,2009.
Viik T.: Kuidas möödus 2008.aastaEesti looduseuurijate seltsis?EestiLoodus

1, 19,2009.
Viik T.: Mälestusi Rohuneemest.Koguteos”V iimsi vald90”, 247–257,2009.
Viik T.: The Activities of the Estonian Naturalists' Society in 2008.Paperson

AnthropologyXVIII , 382–388,2009.
Viik T.: EestiAstronoomia ja geodeesiaalguspäevadest.Geodeet38/39, 53–60,

2009.

6.3.2 Atmospheric physics Atmosfäärifüüsika

EermeK.: Raamat rahvale. Horisont3, 50–51,2009.
EermeK.: Kui Päike muutub rahutuks. TarkadeKlubi 8, 53–56,2009.
EermeK.: Saturn ja selle vaatamine. Kalender2010, Olion, Tallinn, 176–179,

2009.
Kallis A.: Ilm tembutas lõppenud aastalgi. Maaleht, 01.01.2009.
Kallis A.: Kirikur otiaastale tagasi mõeldes. Postimees, 03.01.2009.
Kallis A.: Lõpp soe,kõik soe.Maaleht, 08.01.2009.
Kallis A.: Mida ennustasid kolm päikest taevas?Postimees, 10.01.2009.
Kallis A.: Kummuli jahid maakera kuklapoolel. Postimees, 24.01.2009.
Kallis A.: Jaanuar– kestev kiilasjääaeg.Maaleht, 05.02.2009.
Kallis A.: Ilm paneb uue presidendi proovile. Postimees, 17.02.2009.
Kallis A.: Kui vähe või palju kaalub lumi? Maaleht, 19.02.2009.
Kallis A.: USA ilmataat soosisuut presidenti. Maaleht, 22.02.2009.
Kallis A.: Jonnakalt soeveebruarikuu. Maaleht, 05.03.2009.
KallisA.: Klimatoloog: hilistalve valud ja võlud. Eesti Päevalehtonline,

09.03.2009.
Kallis A.: JäävabaksEesti katus, jäävabaksselle pind! Maaleht, 19.03.2009.
Kallis A.: Paastukuu ei koonerdanud ilmaga. Maaleht, 02.04.2009.
Kallis A.: Kliima kõige püsivam omadus ongi ta ebapüsivus. Õhtulehtonline,

17.04.2009.
Kallis A.: Vahepealkülastas Eestit ka soojataat.Maaleht, 07.05.2009.
Kallis A.: Ilm nagu kinos! Maaleht, 30.04.2009.
Kallis A.: Esimeneilmajaam oli tuletornis. Maaleht, 21.05.2009.
Kallis A.: Lehekuu kiusas jälle põuaga. Maaleht, 04.06.2009.
Kallis A.: Milline on Eestimaakõige kõigem suvi? PostimeesArter, 06.06.2009.
Kallis A.: Valge revolutsioon ValgesMajas. Maaleht, 26.06.2009.
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Kallis A.: Kas laulu- või hoopis sadu-pidu? Maaleht, 02.07.2009.
Kallis A.: Jällegi üks mälestusväärne juuni. Maaleht, 09.07.2009.
Kallis A.: Mis on me kliimaga juhtunud? Keskkonnaministeeriumikodulehekülg,

27.07.2009.
Kallis A.: Olgu talv milline tahes, peaasi et suvi oleks kena! EestiPäevaleht,

25.07.2009.
Kallis A.: Heinakuu kuumapahvakutele järgnes vihmauputus. Maaleht,

06.08.2009.
Kallis A.: Alanud El Ni~no võib mõjutada ilma ka Euroopas?Keskkonnaminis-

teeriumipressiteade,21.08.2009.
Kallis A.: Tähtede kõrval säravad öösel ka pilved. Maaleht, 20.08.2009.
Kallis A.: August millegi erilisega ei üllatanud. Maaleht, 03.09.2009.
Kallis A.: Tulekurat – väänduv täielik hävitaja. Maaleht, 17.09.2009.
Kallis A.: Kaks sügist ühe hoobiga. Maaleht, 08.10.2009.
Kallis A.: Kas lumi tuli seekord üllatavalt vara? Maaleht, 15.10.2009.
Kallis A.: Punasestmajast ja veidi ka ilmast. Tartu Postimees, 23.10.2009.
Kallis A.: Mida teeb ilmamuutus Eestiga?ERRkodulehekülg, 23.10.2009.
Kallis A.: Oktoober Eestisnagu Filipiinidel. Maaleht, 05.11.2009.
Kallis A.: Putin ei luba vihma, Lu�kov lund. Maaleht, 19.11.2009.
Kallis A.: Ilmataadil läksid jälle aastaajadsassi.Maaleht, 03.12.2009.
Kallis A.: Kas ilmataat on ikka kristlane? Maaleht, 17.12.2009.
Kallis A.: Ilm. Ülevaade ilmaoludest september 2008– september 2009.Aas-

taraamatKes?Mis?Kus?2010. Tänapäev, 429–442,2009.
Kallis A.: Kliisu vallandas ilmasõja. www.Del�.ee, 23.12.2009.
TEA entsüklopeedia2. ja 3. köiteartiklid – Eerme K., RussakV., Veismann U.

6.4 Preprints Preprindid

Coziol R., Andernach H., Caretta C.A., Alamo-Martinez K.A., TagoE.: The
Dynamical State of Brightest Cluster Galaxies and the Formation of
Clusters [astro-ph/0903.2360].

Hütsi G.: Power Spectrum of the maxBCG Sample: Detection of Acoustic
Oscillations Using Galaxy Clusters [astro-ph/0910.0492].

Järv L., Kuusk P., SaalM.: Remarks on (Super-)Accelerating Cosmological
Models in General Scalar-Tensor Gravity [astro-ph/0903.4357 [gr-gc]].

Lietzen H., Heinämäki P., Nurmi P., Tago E., Saar E., Liivamägi J.,
Tempel E., Einasto M., Einasto J., Gramann M., Takalo L.O.: En-
vir onments of Nearby Quasars in Sloan Digital Sky Survey.
(ftp://ftp.aai.ee/pub/users/erik/sdssQSO/sdss13.pdf) [astro-
ph/0904.0558].

Nakamura G.,Hütsi G., SatoT.,Yamamoto K.: Constraint on the Growth Fac-
tor of the Cosmic Structure from the Damping of the Baryon Acoustic
Oscillation Signature [astro-ph/0910.2513].
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Pelt J., Korpi M.J.,Tuominen I.: Solar Active Regions:a Nonparametric Sta-
tistical Analysis [astro-ph/0908.4155].

TempelE., EinastoJ., EinastoM., SaarE., TagoE.: Anatomy of Luminosity
Functions: the 2dFGRSExample [astro-ph/0805.4264].
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7 Meetings Konverentsid ja seminarid

7.1 Astr onom y Astr onoomia

Opening Ceremonyof the International Year of Astronomy (UNESCO, Paris,
France,13.01.–18.01.2009)– K. Annuk, M. Ruusalepp.

IAU Symposium260”The RoleofAstronomyin SocietyandCulture” (UNESCO,
Paris, France,19.01.–23.01.2009)– L. Leedjärv.
LeedjärvL.: Astronomy in the Society and Cultur e of Estonia (oral pre-
sentation).

AstronomicalSeminar(International Center for Relativistic Astrophysics
(ICRA), Rome, Italy, 20.03.2009)– J.Einasto.
EinastoJ.: Evidence for the Primor dial Formation of Supercluster-Void
Network (oral presentation).

GREAT (GaiaResearch for EuropeanAstronomyTraining) KickoffMeeting(Ins-
titute of Astronomy, University of Cambridge, Cambridge, United Kin-
gdom, 26.03.–27.03.2009)– I. Kolka, A. Tamm.

EuroVO-AIDA School2009(Garching, Germany, 28.03.–02.04.2009)– E. Tem-
pel, T. Tuvikene.

AstronomicalSeminar(International Center for Relativistic Astrophysics
(ICRA), Rome, Italy, 28.03.2009)– J.Einasto.
EinastoJ.: The Evolution of Voids (oral presentation).

AstronomicalSeminar(University of Rome,Rome,Italy, 30.03.2009)– J.Einas-
to.
EinastoJ.: The Role of Phasesin Cosmic Web (oral presentation).

AstronomicalSeminar(University of Rome,Rome,Italy, 31.03.2009)– J.Einas-
to.
EinastoJ.: The Formation of Voids and Filaments (oral presentation).

JENAM 2009.EuropeanWeekof Astronomyand SpaceScience(University of
Hertfor dshire, Hat�eld, United Kingdom, 20.04.–23.04.2009)– L. Leed-
järv.

”The Sun, the Stars, the Universeand GeneralRelativity”, International Con-
ferencein Honour of Ya.B. Zeldovich95th Anniversary (Minsk, Belarus,
20.04.–23.04.2009)– J.Einasto.
EinastoJ.: Large ScaleStructure of the Universe (oral presentation).

NordicOpticalTelescopeScienti�c-TechnicalCommitteeMeeting(Nor dic Optical
Telescope,La Palma, Spain, 11.05.2009)– T. Liimets.
LiimetsT.: Astronomy in RealTime (oral presentation).

Galaxiesin Isolation:Exploring Nature vs. Nurtur e (Granada, Spain, 12.05.–
15.05.2009)– J.Vennik.
VennikJ., Hopp U.: Properties of Galaxies in and Ar ound the Groups of
Galaxies(poster).
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Scienti�c Writing for Young Astronomers(Blankenberge, Belgium, 18.05.–
20.05.2009)– M. Burmeister, L. J.Liivamägi, E. Tempel.

Workshop ”Physics of Relativistic Flows” (Stockholm, Sweden, 01.06.–
03.06.2009)– I. Vurm.

Nordic-Baltic Optical/NIR and RadioAstronomySummerSchool”Star Forma-
tion in theMilky WayandNearbyGalaxies”(Tuorla Observatory, Finland,
08.06.–18.06.2009)– T. Liimets.

VII SerbianConferenceon ”Spectral Line Shapesin Astrophysics”(Zrenjanin,
Serbia,15.06.–19.06.2009)– A. Sapar, L. Sapar.
SaparA.: Modelling of Mercury Isotope Separation in CPStellar Atmos-
pheres:Resultsand Problems (oral presentation).

HarvestingtheDesert:theUniverseBetweenRedshifts1 and3 (Marseille, France,
29.06.–03.07.2009)– A. Tamm.

12thMarcelGrossmannMeeting(Paris, France,12.07.–19.07.2009)– J.Einasto,
P. Einasto, E. Saar.
EinastoJ.: Two Hundr ed Yearsof Galactic Studies in Tartu Observatory
(oral presentation).

Summer School ”Computational Astrophysics” (Princeton, USA, 13.07.–
24.07.2009)– I. Vurm.

XXVII GeneralAssemblyof theInternationalAstronomicalUnion (Rio de Janei-
ro, Brazil, 03.08.–14.08.2009)– L. Leedjärv, J.Pelt.

FinCOSPAR Meeting(Rokua, Finland, 03.09.–05.09.2009)– I. Vurm.
Vurm I.: SpectralStatesof Black Holes (oral presentation).

ASTRONETBoardMeeting(Paris, France,09.09.–10.09.2009)– L. Leedjärv.
Program”Solar andStellarDynamosandCycles”(NORDITA, Stockholm, Swe-

den, 04.10.–11.10.2009)– J.Pelt.
PeltJ.: Kinematics and Statisticson the Sphere – About Spotsand ”Flip-
�op” (oral presentation).
Pelt J.: Kinematics and Statistics on the Sphere – Supplement (oral pre-
sentation).

TTÜ matemaatika-loodusteaduskonnateaduskonverents (Tallinn, Estonia,
09.10.2009)– V.-V. Pustynski.
PustynskiV.-V.: EHB tähtede tekkimisest ja saladustest (oral presenta-
tion).

Hunting for the Dark: The Hidden Side of Galaxy Formation (Malta, 19.10.–
23.10.2009)– J.Vennik.
Vennik J.: Testing Galaxy Evolution in Group Envir onment. The NGC
6962Group (poster).

FERMI Symposium(Washington DC, USA, 02.11.–05.11.2009)– I. Vurm.
XXI CanaryIslandsWinter Schoolof Astrophysics”Accretion Processesin Ast-

rophysics”(Puerto de la Cruz, Tenerife, Spain, 02.11.–13.11.2009)–
M. Burmeister.
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Mathematicsand Astronomy: A Joint Long Journey(Madrid, Spain, 23.11.–
27.11.2009)– V.-V. Pustynski.
PustynskiV.-V., Pustylnik I. : Modelling Formation Range of Close Bi-
nary EHB Systems(poster).

7.2 Atmospheric physics Atmosfäärif��sika

NordAquaRemS,Kick-offMeeting(Lammi Biological Station, Finland, 14.01.–
16.01.2009)– A. Reinart, K. Alikas, K. Uudeberg.
AlikasK.: Application of MERIS Water Quality Products for Monitoring
Inland Waters (oral presentation).
Uudeberg K.: In situ Radiometric Measurements with TriOSRAMSES
System(oral presentation).

MERIS ValidationMeeting(Faros,Portugal, 01.03.–05.03.2009)– A. Reinart.
6th EARSeLSIG IS Workshop”Imaging Spectroscopy:InnovativeTool for Scien-

ti�c andCommercial EnvironmentalApplications” (Tel-Aviv, Israel, 16.03.–
19.03.2009)– A. Kuusk, J.Kuusk, M. Mõttus, M. Rautiainen.
KuuskA., KuuskJ.,LangM.: A Databasefor the Validation of ForestRef-
lectanceModels (poster).
Mõttus M., RautiainenM.: Dir ect Retrieval of the Shapeof Leaf Spectral
Albedo from Multiangular Hyperspectral Earth Observation Data (oral
presentation).
Mõttus M., Lewis M., Rautiainen M., Fuentes S.: A Physically-based
Appr oachfor Interpr eting Hyperspectral Imagery of Eucalyptus Wood-
lands in South Australia (poster).
RautiainenM., Nilson T., Lükk T.: SeasonalRe�ectance Dynamics of He-
miboreal Birch Stands(poster).

Seminarat EstonianUniversity of Life Sciences,Institute of Forestry and Rural
Engineering(Tartu, 03.04.2009)– M. Lang.
LangM.: Läbipaistvuse mõõtmine metsas(oral presentation).

COST726Final Seminar(Warsaw, Poland, 13.05.–14.05.2009)– K. Eerme.
Developments in Water Quality Monitoring in Estonian Waters Using

Close-Rangeand Satellite RemoteSensingTechnologies(Tartu, Estonia,
13.05.2009)– A. Reinart, U. Peterson,S.Lätt, I. Ansko.
EermeK.: Comparison of the Daily Dir ect Irradiance and Sunshine Du-
ration (oral presentation).

IAGLR (InternationalAssociationfor GreatLakesResearch) 52ndAnnual Confe-
renceon GreatLakesResearch(Toledo, Ohio, USA, 18.05.–22.05.2009)–
K. Alikas.

SummerSchool”PhysicalOceanographyof theBaltic Sea”(Tvärminne, Finland,
11.06.–16.06.2009)– K. Uudeberg.
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Fifth International Workshopon the Analysis of Multi-temporal RemoteSensing
Images(Groton, Connecticut, USA, 28.07.–30.07.2009)– M. Rautiainen.
RautiainenM., Nilson T., LükkT.: Empirical and Simulated SeasonalRef-
lectanceCoursesof Hemibor eal Forests(poster).

SecondEuropeanLarge LakesSymposium2009 (Norrtälje, Sweden, 10.08.–
14.08.2009)– U. Peterson.
PetersonU., Liira J., Feldmann T., Mäemets H.: Patterns and Dyna-
mics of Coastal Vegetation in Two Great Shallow Baltic Lakes in Multi-
Temporal Satellite Images (oral presentation).

Workshop”RemoteSensingand Water Optics Speci�cally for Baltic SeaCondi-
tions” (Tallinn, 20.08.–21.08.2009)– A. Reinart, K. Alikas, I. Ansko.
Alikas K.: Detecting Cyanobacterial Blooms in Large North European
Lakes and Baltic Seausing MERIS Images (oral presentation).
Reinart A.: Investigations of the CDOM Rich Pärnu Bay by in situ and
RemoteSensingMeasurements (oral presentation).

AGA 11th Scienti�c Assembly(Sopron, Hungary , 23.08.–30.08.2009)– K. Eer-
me.

Hyperspectral Data For Ecological Applications (Castellon, Spain, 24.09.–
25.09.2009)– M. Mõttus.
Mõttus M.: Physical Interpr etation of p and SpectralInvariants (oral pre-
sentation).

Metsandusearengukavatöörühmakoosolek(Tallinn, 13.10.2009)– M. Lang.
LangM.: Kõrvalseisja ja kasutajapilguga statistilisest metsainventuurist
Eestis(oral presentation).

MVT (MERIS Validation Team)Meeting (Oslo, Norway , 19.10.–21.10.2009)–
A. Reinart, J.Envall, I. Ansko.
AnskoI., Envall J.,KuuskJ.,ReinartA.: Characterisation of Remote Sen-
sing Spectrometers (oral presentation).

Nordic RemoteSensingDays (Helsinki, Finland, 22.10.–23.10.2009)– A. Rei-
nart, A. Kuusk, T. Nilson, U. Peterson,M. Mõttus, J.Kuusk, J.Envall,
K. Alikas, J.Pisek, I. Ansko.
Envall J.: ESTCubeMission – Testing the Electric Sail with the First Es-
tonian Satellite (oral presentation).
Mõttus M.: Re�ectance of Forests: from Shoots to Global Models (oral
presentation).
PetersonU.: Edge Proximity In�uence on Radiance at Forest Edges on
a Very High Resolution IKONOS Winter Satellite Image (oral presenta-
tion).
PisekJ.: Measuring Gap SizeDistribution and Beyond-Shoot Clumping
at JärvseljaRAMI (RAdiation transfer Model Intercomparison) Test Si-
tes (oral presentation).
RautiainenM., Nilson T., LükkT.: SeasonalRe�ectance Coursesof Hemi-
boreal Birch Forests(poster presentation).
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Seirefoorum2009.Atmosfääriseire. (Tallinn, Estonia, 05.11.2009)– K. Eerme,
A. Kallis, Anu Reinart, Aivo Reinart, M. Prüssel.
EermeK.,VeismannU., AnskoI.: Ultraviolettkiir gus ja atmosfääri seisund
(oral presentation).

GMES AC Meeting(Brussels,Belgium, 10.11.–12.11.2009)– A. Reinart.
COSTAction ES0903Seminar(Brussels,Belgium, 22.11.–24.11.2009)–

M. Lang.
Metsakorraldus90(Tallinn, 09.12.2009)– M. Lang.

Lang M.: Järvseljametskond läbi aegade – paberilt geoinfosüsteemini
(oral presentation).

MISR DataUsersScienceSymposium(Pasadena,USA, 10.12.–11.12.2009)–
J.Pisek.
PisekJ., Chen J.M.:Impacts of Including ForestUnderstory Information
from Multi-Angular Measurements in Leaf Ar ea Index Mapping over
North America (oral presentation).

7.3 Miscellaneous Muud koosolekud ja ettevõtmised

EURISY Workshop”Securing Human Resourcesfor the Future SpaceSector”
(Prague,CzechRepublic, 12.03.–13.03.2009)– L. Leedjärv.

Teadusepopulariseerimisealanenõupidamine(Tallinn, Estonia, 28.04.2009)–
K. Annuk, A. Puss,M. Ruusalepp, U. Veismann.

European High-Level Space Policy Group Meeting (Brussels, Belgium,
06.05.2009)– L. Leedjärv.

GMES GlobalLandWorkshop(Stresa,Italy, 06.05.–07.05.2009)– M. Lang.
6th SpaceCouncil– MeetingoftheEuropeanSpaceMinisters (Brussels,Belgium,

29.05.2009)– L. Leedjärv.
Complementaryadvancedtraining coursefor PhD studentsto usesoftwarepackage

BEAM (BrockmannConsult)(Tallinn, Estonia, 22.08.–23.08.2009)–
K. Alikas, I. Ansko.

Üleriigiline terminoloogianõupidamine(Tallinn, Estonia, 28.08.2009)– U. Veis-
mann.

EuropeanHigh-LevelSpacePolicy Group Meeting (Paris, France,02.09.2009)–
L. Leedjärv.

Teadusja innovatsioonimeediakonverents”Bermuudakolmnurk” (Tallinn, Esto-
nia, 09.09.2009)– K. Annuk, L. Leedjärv, M. Ruusalepp, U. Veismann.

EuropeanHigh-LevelSpacePolicy Group Meeting (Paris, France,02.10.2009)–
L. Leedjärv.

High-LevelConference”The Ambitionsof Europein Space”(Brussels,Belgium,
15.10.–16.10.2009)– L. Leedjärv.

Study trip of Estonianentrepreneursandpublic sectorto ESA/ESRINand to the
Italian SpaceAgency(Frascatiand Rome, Italy, 27.10.–30.10.2009)–
L. Leedjärv.
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EestiFüüsikaSeltsitäppisteadustesügiskool(Voore, Estonia, 30.10.–01.11.2009)
– I. Ansko, T. Eenmäe,J.Envall, M. Noorma, A. Reinart.

XIV InternationalAstronomyOlympiad(Hangzhou, China, 07.11.–16.11.2009)
– T. Eenmäe.

EuropeanHigh-LevelSpacePolicy Group Meeting (Paris, France,02.12.2009)–
L. Leedjärv.

7.4 Meetings at Tartu Obser vator y Tartu Obser vatooriumis
korraldatud konverentsid

Kaugseire doktorantide seminar Tõraveres,27.03.2009.
AlikasK.: MERIS tulemid järvede jaoks (oral presentation).
KuuskJ.,KuuskA., LangM., Kallis A.: Hemi-bor eaalsetemetsadepeegeldu-

misspekter kuival ja tavalisel suvel (oral presentation).

7.5 Meetings organiz ed by EstSpacE team at Tartu Obser vator y.
EstSpacE grupi poolt korraldatud �ritused Tartu
Obser vatooriumis

7.5.1 Nordic Ozone and UV Group Meeting

On April 2nd and 3rd the group of atmospheric sensing organized a regu-
lar annual Nor dic Ozone Group (NOG) meeting 2009in Pärnu, Estonia. Such
meetings have beenheld regularly in dif ferent countries. 25participants from
12scienti�c institutions and organizations of Estonia, Finland, Norway , Swe-
den, Denmark, Poland and Greecelistened 21 presentationson atmospheric
ozone, solar and arti�cial (solarium) UV radiation. The meeting was suppor-
ted by EstSpacE.Following presentationswere made by the Estonian partici-
pants:

Biduljak I., EermeK.: The in�uence on the atmosphere by civil aircrafts
�ying through Estonia (oral presentation).

PrüsselM., EermeK., VeismannU., AnskoI.: On the cloudiness induced va-
riations in the spectral distribution of ground-level UV irradiance (oral pre-
sentation).

EermeK.: On the mutual agreementof the daily dir ect irradiance and suns-
hine duration (oral presentation).

Atmosfääri seire töörühm korraldas EstSpacE'itoetusel 2.–3.aprillini 2009
Pärnus PõhjamaadeOsoonigrupi (NOG) aastakoosoleku.
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7.5.2 ESTCube III Workshop and visit of the Advisor y Council
member Pekka Janhunen

EstSpacEteam member M. Noorma organized ESTCubeIII Workshop from
April 16th to 18th,2009in Tallinn, Estonia.Therewere19scientistsfrom Esto-
nia, Finnish Meteorological Institute and Helsinki University participating in
the event. The objectivesof the event were to promote spacescienceand tech-
nology in Estonia and Finland through highly visible joint Estonian-Finnish
satellite mission ESTCube-1,review the results of the satellite development
in Phase0 and advise the roadmap for the research and development activi-
ties for year 2009,summer and autumn periods. All participants shared their
experiencesfrom the ESTCubePhase0 development. The Mission De�nition
Review was considered extremely useful to boost developments in PhaseA.
The ideas were generated and plans discussed to propose a new FP7project
on the Electric Solar Sail (ESAIL) mission development late in 2009under the
Spacecall. Following the discussions with the researchers from Finland, the
roadmap for joint research activities in the period of 2009–2012was develo-
ped. Partners from the German SpaceAgency and Angström Lab of Sweden
will be incorporated into the development of the ESAIL mission to increase
the visibility of the joint spaceactivities. Pekka Janhunenis from Finnish Me-
teorological Institute, the inventor of the Electric Solar Sail.

Lätt S.: The Mission of the First Estonian Student Satellite EstCube-1(oral
presentation).

Participants of the EstSpacEESTCubeIII workshop in Tallinn. ESTCubeIII
nõupidamisest osavõtjad Tallinnas.

M. Noorma eestvõttel toimus 16.–18.aprillini 2009 Tallinnas tudengisa-
telliidi ESTCubekolmas töönõupidamine. Osalesja ettekannetegaesineska
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EstSpacE'inõuandva kogu liige Pekka JanhunenSoomeMeteoroloogia Insti-
tuudist, kes on elektrilise päikesepurje leiutaja.

7.5.3 Estonian-Finnish Vegetation Remote Sensing Seminar

M. Mõttus organized Estonian-Finnish Vegetation Remote Sensing Seminar
from May 25th to 28th,2009in Tartu, Estonia.Therewere17participants from
Estonia and Finland. The event was successfulin enabling the participants to
share their ideas,new developments and opinions in an intimate atmosphere
and strengthened Estonian-Finnish cooperation in that �eld.

KuuskJ.: Hyperspectral re�ectance measurements from unmanned aerial
platform (oral presentation).

KuuskA.: The role of hot spot in the single scattering albedo of vegetation
canopies(oral presentation).

KallelA.: Vegetation radiative transfer modelling using virtual �ux decom-
position (oral presentation).

Nilson T.: Once more about eigenvalues of the radiative transfer problem
(oral presentation).

Mõttus M.: p explained? (oral presentation).
LangM.: Gap fraction measurements in forestsusing digital hemispheric

camerasand LAI-2000 (oral presentation).
M. Mõttus organiseeris 25.–28.maini 2009Tartus Eesti-Soometaimkatte

kaugseire seminari.

7.5.4 International Summer School ”Future Cosmic Sky Surveys and
Huge Databases”

EstSpacEteam members L. Leedjärv, I. Kolka, T. Tuvikene, E. Saar and T.
Lillemaa organized an international summer school about futur e cosmic sky
surveys and huge databasesfrom July 1st to 3rd in Tartu, Estonia.Therewere
41 students and researchers from 7 countries taking part in the summer sc-
hool. The importance of cosmic sky surveys and connected with them huge
observational and model basedsimulated databasesis continuously growing
in the astronomical research. Using the example of ESA missions Planck and
Gaia, and of cosmological n-body simulations databasethe summer school
was aimed to teach participants to understand the yield of sky surveys, and
to use corresponding data through Virtual Observatory. A special part of the
school was devoted to the art of scienti�c writing. The school activities were
divided between threemorning sessionsand two afternoon sessionsconsis-
ting of 7 lessonsand 3 practical tutorials. The summer school was fruitful for
all participants in developing their abilities to use huge databasesand Vir-
tual Observatory in their research efforts. The rising of knowledge on crucial
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points of scienti�c writing was highly appreciated, too. The possibility to
establish new personal collaborative contacts should be stressedin the fra-
mework of the school. The young Estonian researchers should develop furt-
her their experience in the usage of databasesand Virtual Observatory by
attending other special schoolsand workshops/meetings. It is useful to pro-
pose international collaborative projects based on the so-called data mining
approach.

Lecturers of the summer school were Carlo Baccigalupi from Internatio-
nal Schoolfor Advanced studies (SISSA),Trieste, Italy; Wolfgang Hovest and
Jörg Knoche from MPA Planck Group, Germany; Gerard Lemson from Max-
Planck Institute for Extraterrestrial Physics, Germany; Chris Sterken from
Vrije Universiteit Brussel, Belgium and Timo Prusti, Gaia Project Scientist
from ESTEC,ESA,The Netherlands.

1.–3.juulini 2009korraldasid I. Kolka, L. Leedjärv, T. Lillemaa, E. Saar ja
T. Tuvikene Tartus rahvusvahelise suvekooli, kus üliõpilastele ja teadlaste-
le tutvustati suurte kosmiliste taevaülevaadete ja andmebaasidekasutamist.
Käsitleti ka teaduslike artiklite kirjutamise põhitõdesid .

Participants of the Summer School in Tartu. Suvekoolist osavõtjad Tartus.

7.5.5 Remote Sensing and Water Optics Speci�call y for Baltic Sea
Conditions

EstSpacEproject coordinator A. Reinart organized international workshop
”Remote sensingand water optics speci�cally for Baltic Seaconditions” from
August 20th to 21st,2009in Tallinn, Estonia. This year the Baltic SeaScience
Conferencewas held in Estonia and it has becomealready tradition that re-
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mote sensing and bio-optics specialists have their own dedicated workshop
in conjunction with that event (www .bssc2009.org). Researchersand students
presentedtheir latest results about application of remote sensing method to
impr ove monitoring of the optically complex waters in the region of Baltic
Sea.This time special attention was paid on atmospheric correction problems
which are caused by high surface scattering during cyanobacterial bloom,
low signal in blue region of spectra caused by high absorption in dissol-
ved organic matter or speci�c properties of aerosol over Baltic Sea.Examples
about integration of in situ and satellite data for better development of furt-
her GMESdownstr eamserviceswere another priority . There were altogether
44 participants, including trainers and organisers.

Alikas K.: Detecting Cyanobacterial Blooms in the Baltic Seaand Large
North European Lakes Using MERIS Images (oral presentation).

ReinartA.: Investigations of the CDOM Rich Pärnu Bay by in situ and Re-
mote SensingMeasurements (oral presentation).

EstSpacEprojekti koordinaator A. Reinart korraldas 20.–21.augustini 2009
Tallinnas rahvusvahelise nõupidamise veekaugseirest ja optikast Läänemere
spetsii�listes tingimustes.

7.5.6 International Training Cour se ”Ad vanced application of BEAM
software”

After the remote sensing workshop an international training course ”Ad-
vanced application of BEAM software” was organized by A. Reinart from
August 22nd to 23rd, 2009 in Tallinn, Estonia. There were 20 participants.
Following the topic of international workshop ”Remote sensing and water
optics speci�cally for Baltic Seaconditions”, 20–21August 2009the group in-
tended to useBEAM software to investigate atmospheric correction using the
Case2Rprocessorwhich provides interesting intermediate products (such as
path radiance, transmission etc), and to compare the dif ferent Case2water
processorsavailable in BEAM (Case2R,boreal lakes,FUB) in connection with
adjacencyeffect corrections by ICOL processor.

Vahetult pärast Läänemere-nõupidamist toimus 22.–23.augustini 2009
Tallinnas A. Reinarti korraldamisel tarkvara BEAM kasutamise kursus.

7.5.7 ESTCube IV Workshop and visit of Advisor y Council member
Pekka Janhunen

EstSpacEteam member M. Noorma organized ESTCubeIV Workshop from
October 29th to November 1st2009in Voore,Estonia to promote spacescience
and technology in Estonia and Finland through highly visible joint Estonian-
Finnish satellite mission ESTCube-1,review the results of the satellite deve-
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lopment in PhaseA and advise the roadmap for the research and develop-
ment activities for year 2010.There were 20 participants from 3 countries.
EstSpacEadvisory council member Pekka Janhunen visited Tartu Observa-
tory and a network meeting to discuss the development of EstSpacEproject
was held as well. He had also lecture about physics and technological solu-
tions of ESailing (for ESTCubestudent team). The roadmap for joint research
activities in the period of 2009–2012was reviewed. It was advised by the in-
ternational partners and EstSpacEAdvisory Council member Pekka Janhu-
nen that additional training and summer schoolshave to be arranged in 2010
on speci�c issuesrelated to spacecraftassemblyand simulations.

29. oktoobrist 1. novembrini korraldas M. Noorma Voorel (Jõgevamaa)
neljanda tudengisatelliidi ESTCubetöönõupidamise. TaasosalesEstSpacE`i
nõuandva kogu liige Pekka Janhunen, kes selle visiidi raames külastas ka
Tartu Observatooriumi Tõraveres.

7.5.8 Visit of Prof. Jing M. Chen Toronto Univer sity , Canada.

J.Pisek invited his former supervisor Prof. Jing M. Chen to visit Tartu Obser-
vatory on December 20th and 21st, 2009.During his visit a short workshop
was organized for disccusions about simultaneous retrievals of vegetation
structural and biochemical parameters using multi-angle and hyperspectral
optical data. Threepresentationsby Tartu Observatory were as follows:

Lang M.: Canopy Gap Fraction Estimation from Digital Hemispherical
Images Using Sky Radiance Models and a Linear Conversion Method (oral
presentation).

Kuusk J.: Top-of-Canopy Re�ectance Measurements with the Airborne
Spectrometer UAVSpec(oral presentation).

PisekJ.: Measurementsof Gap SizeDistribution and Canopy Nonrandom-
nessat JärvseljaRAMI (RAdiation transfer Model Intercomparison) TestSites
(oral presentation).

20.–21.detsembrini 2009külastas Tartu Observatooriumi ja osalesmini-
konverentsil Toronto Ülikooli professorJing M. Chen.
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8 Visits and guests Visiidid ja külalised

8.1 Astr onom y Astr onoomia

T. Liimets – Nor dic Optical Telescope,La Palma (Spain); most of the year
2009.

J.Einasto– International Center for Relativistic Astrophysics, Rome, (Italy);
01.03.–01.04.2009.

A. Tamm– Instituto de Astrofísica de Canarias, La Laguna (Spain); 23.01.–
06.02.2009.

T. Liimets– Kapteyn Astronomical Institute, Groningen (The Netherlands);
02.03.–06.03.2009.

L. J.Liivamägi– Tuorla Observatory, Turku (Finland); 07.06.–19.06.2009.
J.Pelt– University of Helsinki, Helsinki (Finland); 14.06.–19.06.2009.
M. Gramann– Tuorla Observatory, Turku (Finland); 28.07.–07.08.2009.
V. Malyuto – Rostov State University , Rostov-on-Don (Russia); 17.08.–

28.08.2009.
J. Einasto, I. Suhhonenko– Astrophysical Institute Potsdam (Germany);

11.09.–12.10.2009.
T. Liimets– Kapteyn Astronomical Institute, Groningen (The Netherlands);

15.09.–25.09.2009.
E. Tempel– Astrophysical Institute Potsdam (Germany); 13.10.–26.10.2009.
E.Saar, A. Tamm–Observatori Astronómic, Universitat de València,València

(Spain); 13.10.–12.12.2009.
M. Gramann– Tuorla Observatory, Turku (Finland); 24.11.–05.12.2009.
L. J.Liivamägi– Tuorla Observatory, Turku (Finland); 24.11.–27.11.2009.
J.Einasto– ICRANet, Pescara(Italy); 01.12.–17.12.2009.
T. Liimets– Kapteyn Astronomical Institute, Groningen (The Netherlands);

07.12.–10.12.2009.

8.2 Atmospheric physics Atmosfäärif��sika

J.Kuusk,J.Envall, I. Ansko– Metrology Research Institute, University of Hel-
sinki (Finland); 02.02.–06.02.2009.

K. Alikas– University of Toronto (Canada);30.03.–30.06.2009.
M. Mõttus – University of Helsinki (Finland); 17.02.–23.02.2009;12.05.–

16.05.2009.
M. Mõttus, A. Reinart– Ventspils University College and Ventspils Interna-

tional Radio Astronomy Center (Latvia); 10.06.–12.06.2009.
A. Reinart,I. Ansko– Field Campaign for MERIS Validation on Lake Vänern

(Sweden);25.06.–03.07.2009.
M. Mõttus – University of Boston, Climate and Vegetation Research Group,

Dept. of Geography, Boston (USA); 23.07.–07.08.2009.
J.Pisek– University of California, Berkeley (USA); 04.12.–09.12.2009.

81



8.3 Guests of the obser vator y Obser vatooriumi k�lalised

Arthur Chernin– Sternberg Astronomical Institute, Moscow StateUniversity
(Russia);25.02.–27.02.2009.

PekkaHeinämäki– Tuorla Observatory, University of Turku (Finland); 14.01.–
21.01;25.02.–27.02;25.05.–28.05;30.06.–03.07;21.09.–24.09.2009.

PekkaJanhunen– Finnish Meteorological Institute, Helsinki (Finland); 16.04.–
18.04.2009,29.10.–01.11.2009.

RihoNõmmik– Skobeltsyn Institute of Nuclear Physics, Moscow StateUni-
versity (Russia);04.05.2009.

RaduStoica– Université Lille (France);14.05.–20.05.2009.
Ji�ri Kubàt– Ond�rejov Observatory (CzechRepublic); 02.06.–06.06.2009.
GöstaGahm– Stockholm University (Sweden);04.06.2009.
JohnDavies– UK Astronomy Technology Centre, Edinbur gh (United Kin-

gdom); 10.06.–11.06.2009.
ChristiaanSterken– Vrije Universiteit Brussel (Belgium); 29.06.–03.07.2009.
CarloBaccigalupi– International School for Advanced studies (SISSA),Tries-

te (Italy); 01.07.–03.07.2009.
WolfgangHovest– MPA Planck Group (Germany); 01.07.–03.07.2009.
Jörg Knoche– MPA Planck Group (Germany); 01.07.–03.07.2009.
GerardLemson– Max-Planck Institute for Extraterrestrial Physics(Germany);

01.07.–03.07.2009.
Timo Prusti – Gaia Project Scientist, ESTEC,ESA (The Netherlands; 01.07.–

03.07.2009.
JingM. Chen– Toronto University (Canada);20.12.–21.12.2009.
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9 Seminar s at the Obser vator y Obser vatooriumis
toim unud seminarid

9.1 Astr onom y Astr onoomia

07.01.2009– Elmo Tempel: Ülevaade talvekoolist ”Local Group Cosmo-
logy”.

14.01.2009– Tõnu Viik: Eesti astronoomia alguspäevadest.
21.01.2009– Antti Tamm: Aktiivsetest galaktikatest.
30.01.2009– Jüri Pertman, Kristiina Türk: GPSpüsijaam Tõraveres.
04.02.2009– Elmo Tempel: Kosmoloogia – astrofüüsikaline perspektiiv .
11.02.2009– Kalju Annuk, Laurits Leedjärv, Mare Ruusalepp: Rahvusvahe-

lise Astronoomia Aasta 2009avamise üritustest Pariisis.
25.02.2009– Arthur Chernin (Moscow University): Dark Matter and Dark

Energy in the Local Universe.
04.03.2009– Ar utelu: Darwin ja meie – rõõmsameelnediskussioon.
11.03.2009– Tõnu Kipper: Elu tekkest.
01.04.2009– Olavi Kärner: Päikesest:üks lihtne mudel päikesekiirguse ja

meteojaamade õhutemperatuuri pikaajalise muutlikkuse kirjeldami-
seks.

08.04.2009– JaanEinasto: Millal tekkisid Universumi struktuuri alged?
15.04.2009– JaanEinasto: Tühikute arengust.
22.04.2009– Urmas Haud: Udujuttu pilvedest.
29.04.2009– Taavi Tuvikene, Elmo Tempel: Virtuaalobservatooriumi võima-

lustest.
04.05.2009– Riho Nõmmik (Moscow University): Päikesekosmilistele kiir -

tele omasedseaduspärasused.
06.05.2009– Elmo Tempel, Taavi Tuvikene: Virtuaalobservatoorium prakti-

kas.
13.05.2009– Tõnu Tuvikene (EENet): Kosmoseriik Holland.
03.06.2009– Ji�ri Kubàt (Ond�rejov Observatory): Tähetuulest.
04.06.2009– Gösta Gahm (Stockholm University): The Fateof Globulettes.
10.06.2009– JohnDavies (UKA TC, Edinbur gh, OPTICON Project Scientist):

OPTICON; the EU Network for Optical and Infrar ed Astronomy.
11.06.2009– Andi Hektor (KBFI): PAMELA, Fermi ja HESStulemused: kas

esimenemittegravitatsiooniline märk tumeainest?
17.06.2009– JaanVennik: Isoleeritud galaktikatest – Granada konverentsi

ainetel.
02.09.2009– JaanPelt: Astronoomia kui keskkonnateadus. IAU 2009.
16.09.2009– Laurits Leedjärv: Veel veidi IAU 27.peaassambleestRio de Ja-

neiros.
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23.09.2009– Urmas Haud: Külm ring.
30.09.2009– Uno Veismann, Mare Ruusalepp, Kalju Annuk: Muljeid ja

mõtteid teadus- ja innovatsioonimeedia konverentsist ”Bermuda kolm-
nurk”.

14.10.2009– Tõnu Viik: PierreLouis Mor eaude Maupertuis – korsaari pojast
Pariisi ja Berliini akadeemiatepresidendiks.

21.10.2009– PeeterTenjes:Astronoomia õpetamisestTartu Ülikoolis.
28.10.2009– Arved Sapar:Paisuv homogeenneisotroopne Universum.
11.11.2009– Tõnu Viik: Maupertuis ekspeditsioon Põhjalasse.
18.11.2009– Tiit Sepp:Noorfüüsikute sügiskool 2009.
02.12.2009– Tõnu Kipper: Orgaaniline aine Universumis.
09.12.2009– Mari Burmeister: Akr etsioon astrofüüsikas.
16.12.2009– Alar Puss:VV Cep ja AX Mon.

9.2 Atmospheric physics Atmosfäärif��sika

16.01.2009– Margit Prüssel:UV kiir gus ja selle mõju ökosüsteemidele, ma-
terjalidele ning tervisele.

30.01.2009– Jüri Pertman, Kristiina Türk: GPSpüsijaam Tõraveres.
06.02.2009– Erko Jakobson: Atmosfääri niiskussisalduse ajalis-ruumiline

muutlikkus.
18.09.2009– Kalju Eerme:Päikesekiirgusegavarustatust iseloomustavate at-

mosfääri karakteristikute keskväärtuse alternatiividest Tõravere and-
mete põhjal.

09.10.2009– JanPisek:Mapping ForestBackground Re�ectivity with Multi-
Angle RemoteSensingto Impr ove Leaf Ar eaIndex Retrieval.
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10 Member ship in scienti®c organizations
Teadusor ganisatsioonide liikmed

AcademiaEuropaea– J.Einasto
AkademischeGesellschaftfür DeutschbaltischeKultur – T. Viik
AmericanAstronomicalSociety– J.Einasto
AmericanGeophysicalUnion – K. Alikas (student member), M. Mõttus, J.Pi-

sek, M. Rautiainen, A. Reinart, S.Lätt (student member), K. Uudeberg
(student member)

AmericanSocietyof Photobiology– U. Veismann
ASTRONETBoard– L. Leedjärv
Boardof Dir ectors“Astr onomyandAstrophysics”– L. Leedjärv
Boardof MemberCountriesRepresentativesof COST726Action – K. Eerme
Boardof theTartu AstronomyClub – E. Tago
British InterplanetarySociety– U. Veismann
Editorial Board“Agricultural andForestMeteorology” – A. Kuusk
Editorial Board“Baltic Astronomy” – T. Kipper
Editorial Board“Journal of Quantitative Spectroscopyand RadiativeTransfer” –

T. Viik
Editorial Board”Silva Fennica”– T. Nilson
EestiAstronoomiaSelts– K. Annuk, T. Eenmäe,J.Einasto, V. Harvig, T. Kip-

per, I. Kolka, L. Leedjärv, T. Nugis, J.Pelt, A. Puss,V.-V. Pustynski,
M. Ruusalepp, L. Sapar, E. Tago, E. Tempel, T. Tuvikene, U. Veismann,
T. Viik

EestiFüüsikaSelts– A. Ar et, K. Eerme,J.Einasto, T. Kipper , L. Leedjärv,
S.Lätt (board member), A. Reinart, E.Saar, A. Sapar, M. Sulev, P. Tenjes,
T. Viik

EestiGeograa�aSelts– A. Kallis
EestiGeofüüsikaKomitee/ EstonianGeophysicalCommittee– K. Eerme
Eesti RahvuslikAstronoomiaKomitee/ EstonianNational Committeeon Astro-

nomy– J.Einasto, L. Leedjärv (Chair), E. Saar, T. Viik
EestiKirjanduseSelts– U. Veismann
EestiKosmosepoliitikaTöögrupp/ EstonianSpacePolicyWorkingGroup–

L. Leedjärv (Vice-Chair), A. Reinart
EestiKvaliteediühing– U. Veismann
EestiLooduseuurijateSelts– K. Eerme,A. Kallis, V. Russak,A. Sapar, M. Sulev,

U. Veismann, T. Viik (president)
EestiTeadusteAkadeemia/ EstonianAcademyofSciences– J.Einasto, A. Sapar
EestiTeadusfondiNõukogu– T. Viik
EUFAR (EUropeanFleetfor AirborneResearch):EducationandTraining – S.Lätt
EURISY ProgrammaticSteeringCommittee– L. Leedjärv
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EuropeanAssociationofRemoteSensingLaboratories(EARSeL)– department of
atmospheric physics

EuropeanAstronomicalSociety– K. Annuk, J.Einasto,M. Gramann, V. Harvig,
G. Hütsi, T. Kipper , I. Kolka, L. Leedjärv, T. Nugis, V.-V. Pustynski, E.
Saar, A. Sapar, L. Sapar, I. Suhhonenko, E. Tago, P. Tenjes,U. Veismann,
J.Vennik, T. Viik

EuropeanHigh LevelSpacePolicyGroup– L. Leedjärv
Euroscience– U. Veismann
Euro–AsianAstronomicalSociety– A. Ar et, J.Einasto, V. Malyuto, V.-V. Pus-

tynski, A. Sapar
FinnishSocietyof ForestSciences– M. Mõttus, M. Rautiainen
TheGAIA DataProcessingandAnalysisConsortium(DPAC), CoordinationUnit

CU8: AstrophysicalParameters– I. Kolka, V. Malyuto
GermanAstronomicalSociety– J.Einasto
GMES (GlobalMonitoring for EnvironmentandSecurity)Advisory Council–

A. Reinart
Institute of ElectricalandElectronicalEngineers(IEEE)– S.Lätt (student mem-

ber), J.Pisek (student member)
InternationalAssociationfor GreatLakesResearch(IAGLR) – K. Alikas (student

member)
TheInternationalSocietyfor Optical Engineering(SPIE)– U. Veismann, S.Lätt

(student member)
InternationalAstronomicalUnion – K. Annuk, J.Einasto, M. Einasto, M. Gra-

mann, U. Haud, G. Hütsi, T. Kipper , I. Kolka, L. Leedjärv, V. Malyuto,
T. Nugis, J.Pelt, V.-V. Pustynski, E. Saar, A. Sapar, L. Sapar, I. Suhho-
nenko, E. Tago, A. Tamm, P. Tenjes,U. Veismann, J.Vennik, T. Viik

Marie CurieFellowshipAssociation– A. Reinart
MTÜ EuroscienceEesti– V.-V. Pustynski
Nordic Network on Physically-basedRemoteSensingof Forests– T. Nilson (di-

rector), M. Rautiainen (secretary), M. Lang (member of steering com-
mittee), M. Mõttus (member of steering committee)

Optical SocietyofAmerica– T. Viik, S.Lätt (student member)
RoyalAstronomicalSociety– J.Einasto (associatedmember)
SocietasBiologicaFennicaVanamo– M. Rautiainen
Ultraviolettkiirguse,osoonija aerosoolideuurimisekoordineerimiseEestiNõukogu

– K. Eerme,A. Kallis, U. Veismann
ÕpetatudEestiSelts– U. Peterson,T. Viik
Working Group4 of COST726Action – S.Lätt
WMO World ClimateResearch Programme,BaselineSurfaceRadiationNetwork

(BSRN), PAR (PhotosyntheticallyActive Radiation) Working Group –
A. Kallis

86



11 Teaching and Popularizing Õppet�� ja
populariseerimine

11.1 Lecture cour ses and seminar s Loengukur sused ja
seminarid

11.1.1 Astr onom y Astr onoomia

AstronomyAstronoomia– P. Tenjes,University of Tartu.
Quantum PhysicsKvantfüüsika– P. Tenjes,University of Tartu.
Atomic andSubatomicPhysicsI Mikr omaailmafüüsikaI – P. Tenjes,Uni-

versity of Tartu.
MathematicalPhysicsI MatemaatilinefüüsikaI – P. Tenjes,University of

Tartu.
RelativisticPhysicsRelativistlik füüsika– M. Saal,University of Tartu.
ThePhysicsofStarsTähtedefüüsika– T. Viik, University of Tartu.
Course”Amateur radio” Amatöörraadioside– T. Eenmäe,University of

Tartu.
SpacetechnologyKosmosetehnoloogiaalused– T. Eenmäe,University of

Tartu.
Webcourse”Astr onomy” in E-University Astronoomia veebikursuse-

ülikoolis– T. Eenmäe,University of Tartu.
Seminar in AstrophysicsAstrofüüsikaseminar – E. Tempel (together

with T. Tuvikene and P. Tenjes),University of Tartu.
Building Tartu University SatelliteCommunicationGroundstationunder

EstcubeStudentSatelliteProjectTartu Ülikooli satelliitsidetugijaama
ehitamineEstcubetudengisatelliidiprojektiraames– I. Ansko, T. Een-
mäe, University of Tartu.

OpenContestin Astronomyat theGiftedandTalentedDevelopmentCentre
AstronoomialahtinevõistlusTeaduskoolis– T. Eenmäe,University of
Tartu.

GeneralCourseof PhysicsFüüsikaüldkursus– V.-V. Pustynski, Tallinn
University of Technology.

PhysicsI, II FüüsikaI, II – V.-V. Pustynski, Tallinn University of Tech-
nology.

Intr oductionto SpaceFlight Sissejuhatuskosmonautikasse–V.-V. Pustyns-
ki, Tallinn University of Technology.

Intr oductionto PhysicsSissejuhatusfüüsikasse– V.-V. Pustynski, Tallinn
University of Technology.

Intr oductionto AstrophysicsSissejuhatusastrofüüsikasse– V. Harvig, Tal-
linn University of Technology.
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GasodynamicsandInterstellarMediumGaasidünaamikaja tähtedevaheline
keskkond– I. Vurm (teaching assistant),University of Oulu.

AstronomyCoursefor the Nõo High School,heldat the ObservatoryAst-
ronoomiakursusNõoReaalgümnaasiumi12.klassidele,läbi viidud ob-
servatooriumis– K. Annuk, L. Leedjärv, M. Ruusalepp, E. Saar, T.
Viik.

Observationalguidesin Estonianlanguagefor InternationalYearof Astro-
nomy2009cornerstoneproject"Dark SkiesAwareness"subprojectGlo-
beat Night. A webpageis createdonEstoniannationalGLOBEwebsite.
RahvusvaheliseAstronoomiaAastapimedataevateadvustamise"nur-
gakivi projekti"raamesGlobeat Night vaatlusjuhenditeeestikeeldetõl-
kiminening EestiGLOBEprogrammiveebileheleGlobeat Night alam-
leheloomine(http://www.globe.ee/gan)– T. Eenmäe, University of
Tartu.

11.1.2 Atmospheric physics Atmosfäärifüüsika

Intr oductionto GeophysicsSissejuhatusgeofüüsikasse– K. Eerme, Uni-
versity of Tartu.

SpaceTechnologyKosmosetehnoloogia– U. Veismann, M. Noorma,
A. Reinart, University of Tartu.

ImageProcessingin RemoteSensingPilditöötluskaugseires–U. Veismann
(together with A. Luts), University of Tartu.

Computer-aidedMeasurementsArvutijuhitavad mõõtmised– I. Ansko,
University of Tartu.

RemoteSensingI, KaugseireI – U. Peterson,University of Tartu.
RemoteSensingof Nature Loodusekaugseire – M. Lang, Estonian Uni-

versity of Life Sciences.
DatabasesofNatureResourcesLoodusressurssideandmebaasid– M. Lang,

Estonian University of Life Sciences.
Programmingin C#andPascalProgrammeerimineC# ja Pascalkeeles–

A. Sims,M. Lang, Estonian University of Life Sciences.
GeographicInformationSystemsGeograa�lisedInformatsioonisüsteemid–

U. Peterson,Estonian University of Life Sciences.
Modelling of Environmental Processesand Spatial Analysis Looduslike

protsessidemodelleerimineja ruumianalüüs– U. Peterson,A. Kiviste,
Estonian University of Life Sciences.

Forest Inventory (MARV4/1) Metsakorraldus– M. Mõttus, visiting lec-
turer, University of Helsinki.
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11.2 Popular lectures Populaar teaduslikud loengud ja
esinemised

43 intervjuud BNS-ile,raadioleja televisioonile– A. Kallis.
30+ intervjuud BNS-ile,raadioleja televisioonile– T. Viik.
14 intervjuud raadioleja televisioonile(Vikerraadio,ETV, RaadioKuku, El-

mar jt.) – L. Leedjärv.
7 saadet”Astr onoomiaminutid”(www.astronoomia.ee/minutid)– T. Tuvi-

kene, T. Eenmäe.
Inimene Universumis (Eesti Evangeelse Alliansi palvus-

hommikusöök, Tartu, 06.01.2009)– L. Leedjärv.
Rahvusvahelisestastronoomiaaastast(Huvitaja, Vikerraadio, 08.01.2009)

– K. Annuk.
Tähed,kataloogid,taevaülevaated,kaardid... (Keskööprogramm, Viker-

raadio, 09.01.2009)– I. Kolka, L. Leedjärv.
Rahvusvahelisestastronoomiaaastast(Terevisioon, ETV, 23.01.2009)–

K. Annuk.
Päikesesüsteemistja rahvusvahelisestastronoomiaaastast(Saamekokku

Tomi juures,ETV, 16.02.–17.02.2009)– E. Tempel.
Eesti astronoomiaalguspäevadest(Akadeemilise Baltisaksa Kultuuri

Seltsi ettekandekoosolek, Tartu, 17.02.2009)– T. Viik.
KääbusgalaktikadKohalikusGrupis:mis nadon ja kusnadon?(Tartu Tä-

hetorni Astronoomiaring, 17.02.2009)– E. Tempel.
AstronoomiaEestisenneja nüüd (Eesti Looduseuurijate Selts, Tartu,

26.02.2009)– J.Einasto.
Kuidaskelladkäivad?(Tartu Tähetorni Astronoomiaring, 03.03.2009)–

J.Pelt.
Nibirust ja maailmalõpust(Pealtnägija,ETV, 18.03.2009)– K. Annuk.
Lihtsalt teleskoobist(Tartu Tähetorni Astronoomiaring, 19.03.2009)–

T. Eenmäe.
Kuidastekivadja arenevadgalaktikad(Huvitaja, Vikerraadio, 19.03.2009)

– E. Tempel.
Eksoplaneetidest(Konverents ”Ööbikuor u tähed”, Rõuge, 21.03.2009)

– T. Viik.
Kuidastekivadja arenevadgalaktikad(Konverents ”Ööbikuor u tähed”,

Rõuge,22.03.2009)– E. Tempel.
TähedtumedasUniversumis (Konverents ”Ööbikuor u tähed”, Rõuge,

22.03.2009)– L. Leedjärv.
Tähistaevasja hobiastronoomia(Huvitaja, Vikerraadio, 20.03.2009ja

27.03.2009)– T. Eenmäe.
Valgusreostusja Globeat Night (Saade”Osoon”, ETV, 23.03.2009)–

T. Eenmäe.
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AstronoomiastEesti ühiskonnas(Konverents ”200 aastat Universu-
mi uudistamist Eestis”, Eesti Teaduste Akadeemia, Tallinn,
25.03.2009)– L. Leedjärv.

Rahvusvahelisestastronoomiaaastast(Konverents ”200 aastat Univer -
sumi uudistamist Eestis”, Eesti Teaduste Akadeemia, Tallinn,
25.03.2009)– K. Annuk.

Eesti astronoomia alguspäevadest(Konverents ”200 aastat Univer -
sumi uudistamist Eestis”, Eesti Teaduste Akadeemia, Tallinn,
25.03.2009)– T. Viik.

Kuidas tekivadja arenevadgalaktikad(Konverents ”200 aastat Univer -
sumi uudistamist Eestis”, Eesti Teaduste Akadeemia, Tallinn,
25.03.2009)– E. Tempel.

200aastatastronoomiatEestis(Kukkuv Õun, Raadio Kuku, 29.03.2009)
– L. Leedjärv.

Interakteeruvatestkaksiktähtedest(Tartu Tähetorni Astronoomiaring,
31.03.2009)– A. Puss.

Venemaakosmonautikaja kosmosetehnoloogia– minevikusaladusija uusi
suundumusi(Tartu Tähetorni Astronoomiaring, 07.04.2009)–
U. Veismann.

Ülevaadeteleskoopidearengust(Kuku Raadio, 09.04.2009)– K. Annuk.
Sissejuhatusja kommentaarOoo�lmiõhtuooO�lmile “100 greatestdiscove-

ries:astronomy” (Tartu, 14.04.2009)– E. Tempel.
Astronoomiast,RahvusvahelisestAstronoomiaAastastja elust üldse(Kü-

lalise Tund, Pereraadio, 15.04.2009)– L. Leedjärv.
Ohtlikud naabrid(Tallinna Reaalkooli teaduspäev, Tallinn, 16.04.2009)

– T. Viik.
Astronoomia:tähtedestgalaktikateni (Võnnu Keskkool, 16.04.2009)–

E. Tempel.
Astronoomia: tähtedest galaktikateni (Türi Majandusgümnaasium,

17.04.2009)– E. Tempel.
Sümbiootilised kaksiktähed (Tartu Tähetorni Astronoomiaring,

21.04.2009)– M. Burmeister.
Päikeseaktiivsusest(SeitsmesedUudised, TV3, 26.04.2009)– K. An-

nuk.
Taevasedkaksikud(Keskööprogramm, Vikerraadio, 08.05.2009)–

L. Leedjärv, A. Puss.
Universumi struktuur (Kärdla Gümnaasium, Hiiumaa, 08.05.2009)–

J.Einasto.
Universumi struktuur ja evolutsioon(Ahtme Gümnaasium, Ahtme,

14.05.2009)– J.Einasto.
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GustavNaan90(Tartu Tähetorni Astronoomiaring, 19.05.2009)–
T. Viik (kaasettekanne).

Ohtlikud naabrid (TTÜ Virumaa kolled�i astronoomiapäev, Kohtla-
Järve,23.05.2009)– T. Viik.

TähedtumedasUniversumis(TTÜ Virumaa kolled�i astronoomiapäev,
Kohtla-Järve, 23.05.2009)– L. Leedjärv.

Maaja temaasukadPäikesepaistel(TTÜ Virumaa kolled�i astronoomia-
päev, Kohtla-Järve, 23.05.2009)– K. Eerme.

Ohtlikud naabrid(Vihasoo küla teaduspäev, Vihasoo, 31.05.2009)–
T. Viik.

Universumi algusesttänapäevani(Euroülikool, Tõravere, 16.06.2009)–
E. Tempel.

AstronoomiaEestis(Terevisioon, ETV, 19.06.2009)– J.Einasto.
Päikeseja Maasuhetest(Füüsikaõpetajate suvekool, Nõo, 25.06.2009)–

K. Eerme.
Teleskoopideuusimatestarengutest(Füüsikaõpetajate suvekool, Nõo,

25.06.2009)– K. Annuk.
Einastoja temajärglased(Astronoomiahuviliste XIV üle-Eestiline kok-

kutulek, Tõravere, 14.08.2008)– P. Tenjes.
Atmosfäärja selleseire(Astronoomiahuviliste XIV üle-Eestiline kokku-

tulek, Tõravere, 14.08.2008)– K. Eerme.
XIX sajandiastronoomiaEestis(Astronoomiahuviliste XIV üle-Eestiline

kokkutulek, Tõravere, 14.08.2008)– T. Viik.
Maapinnakaugseirest(Astronoomiahuviliste XIV üle-Eestiline kokku-

tulek, Tõravere, 14.08.2008)– T. Nilson.
E.J.Öpiku ja G. Kuzmini elust(Astronoomiahuviliste XIV üle-Eestiline

kokkutulek, Tõravere, 14.08.2008)– J.Einasto.
EpsilonAurigae (Astronoomiahuviliste XIV üle-Eestiline kokkutulek,

Tõravere, 15.08.2009)– T. Eenmäe.
Amatöörteleskoopidepõhimõistedja -tõed (Astronoomiahuviliste XIV

üle-Eestiline kokkutulek, Tõravere, 15.08.2009)– T. Eenmäe.
Optilise teleskoobiajaloostja arengust(Astronoomiahuviliste XIV üle-

Eestiline kokkutulek, 16.08.2009)– A. Tamm.
Leiutised ja astronoomia (Eesti noorte leiutajate suvekool, Rõuge,

18.08.2009)– E. Tempel.
Arvutijoonistustevõistlusetutvustus (Kuku Raadio, 31.08.2009)–

K. Annuk.
Ohtlikud naabrid(Pärnu SütevakaHumanitaar gümnaasiumi koolilaa-

ger, Pärlselja,31.08.2009)– T. Viik.
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Taevakehad,tähtkujud ja sodiaagimärgid: teaduslikuurimine ning mani-
puleerimine(Teaduskommunikatsiooni konverents 2009.Tähetea-
dus – astroloogiast astronoomi pilgu läbi, Tartu, 24.09.2009)–
A. Puss.

Planeedisüsteemkui nõrgamüraallikas(Teaduskommunikatsiooni kon-
verents 2009.Täheteadus – astroloogiast astronoomi pilgu läbi,
Tartu, 24.09.2009)– J.Pelt.

Optilise teleskoobiajaloostja arengust (Tartu Tähetorni Astronoomia-
ring, 06.10.2009)– A. Tamm.

The View from the Centerof the Universe (suuline kommentaar�lmile)
(”Ooo�lmiõhtuooO”, Tartu, 15.10.2009)– T. Viik.

Planeedid,tähed,galaktikad– esinemine”Galileo ööde” raames(Otepää
Kultuurikeskus, 22.10.2009)– T. Tuvikene, E. Tempel.

Planeedid,tähed,galaktikad– esinemine”Galileo ööde” raames(Rannu
Rahvamaja,23.10.2009)– T. Tuvikene, E. Tempel.

Räägimeilmast (Nõo Päevakeskus,27.10.2009)– V. Russak.
Messiermaraton(Tartu Tähetorni Astronoomiaring, 17.11.2009)–

A. Puss.
Intervjuu (Kuku raadio, 19.11.2009)– A. Puss.
Intervjuu (ETV, Tähelaev, Tallinn, 22.11.2009)– J.Einasto.
Looduseuurijateseltsimajastja seltsitegevusest(Koolitus- ja nõustamis-

keskuse”HARED” seminar, Tartu, 24.11.2009)– T. Viik.
Pierre Louis MoreaudeMaupertuis – korsaaripojastnii Berliini kui Pa-

riisi akadeemiatepresidendiks(Tartu Tähetorni Astronoomiaring,
01.12.2009)– T. Viik.

TähedtumedasUniversumis(Kullamaa Keskkool, 04.12.2009)–L. Leed-
järv.

TähetolmusaadikudUniversumit uudistamas(EestiKirjandusmuuseum,
Kreutzwaldi päevad, Tartu, 17.12.2009)– L. Leedjärv.

Tänapäevaastronoomia(Eesti Kirjandusmuuseum, Kreutzwaldi päe-
vad, Tartu, 18.12.2009)– J.Einasto.

Gammasähvatused(Tallinna Reaalkooli liitklasside päev, 23.12.2009)–
T. Viik.

Kokkuvõterahvusvahelisestastronoomiaaastast(Huvitaja, Vikerraadio,
28.12.2009)– K. Annuk.

Maailma sünd ja areng(Tartu Ülikooli Kliinikum, Tartu, 30.12.2009)–
J.Einasto.
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11.3 Public obser ving nights and other activities in the
frame work of IYA2009 Avalikud vaatlusõhtud ja muu
tegevus seoses RAA2009

Avalikudvaatlusõhtud(Tõravere,05.02.–08.02.2009)– K. Annuk, I. Kol-
ka, M. Ruusalepp, E. Tempel.

Avalikudvaatlusõhtud(Tõravere, 05.03.–08.03.2009)– M. Ruusalepp,
E. Tempel, T. Tuvikene, J.Vennik.

Avalikudvaatlusõhtud(Tõravere,02.04.–08.04.2009)– K. Annuk, I. Kol-
ka, L. Leedjärv, A. Puss,M. Ruusalepp, E. Tempel, T. Tuvikene.

TeaduskeskusAHHAA vaatlusõhtu ”100 tundi astronoomiat” (Sindi
Gümnaasiumi staadion, 02.04.2009)– A. Puss.

TeaduskeskusAHHAA vaatlusõhtu ”100 tundi astronoomiat” (Valga,
03.04.2009)– T. Eenmäe.

TeaduskeskusAHHAA vaatlusõhtu”100 tundi astronoomiat” (Viljandi,
04.04.2009)– A. Hirv , T. Tuvikene.

TeaduskeskusAHHAA vaatlusõhtu”100 tundi astronoomiat” (Rakvere,
05.04.2009)– T. Eenmäe.

Ekskursioonideläbiviimine (Tartu Tähetornis rahvusvahelise muinsus-
kaitsepäevapuhul, 18.04.2009)– A. Puss.

Avalikudvaatlusõhtud(Tõravere,01.05.–03.05.2009)– K. Annuk, I. Kol-
ka, M. Ruusalepp, E. Tempel, J.Vennik.

TeaduskeskusAHHAA vaatlusõhtu(SavernaPõhikool, 02.05.2009)–
A. Puss,T. Tuvikene.

Vabaõhu-planetaariumietendused(ESÜ ja EGL suurlaager ”Tähemets
2009”, Tagametsa,13.07.–16.07.2009)– A. Puss,E. Tempel.

TeadlasteÖÖ vaatlusõhtud(Tõravere, Tartu ja Narva, 25.09.2009)–
K. Annuk, T. Eenmäe,A. Hirv , A. Puss,M. Ruusalepp, T. Sepp,T.
Tuvikene.

Avalikudvaatlusõhtud”Galileoööd” (Tõravere, 22.10.–24.10.2009)–
K. Annuk, A. Puss,M. Ruusalepp.

Vaatlusõhtu”Galileoööd” (Otepää Kultuurikeskus, 22.10.2009)– T. Tu-
vikene, E. Tempel.

Vaatlusõhtu”Galileo ööd” (Rannu Rahvamaja,23.10.2009)– T. Tuvike-
ne, E. Tempel.

Astronoomia.eeveebileheloomineja arendamine– T. Tuvikene.
”Astr onoomiapildi”rubriigis 46 Eestigaseotudnädalapildi toimetamine–

T. Tuvikene.
142lühisõnumitastronoomiast– T. Tuvikene.
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Astronoomiliste piltide näitused aastal2009:
Tartu Ülikooli Raamatukogu,Tartu: 01.02.–28.02.2009.
Tallinna Ülikool, Tallinn: 16.03.–31.03.2009.
Tartu Kaubamaja,Tartu: 01.04.–30.04.2009.
EestiRahvusraamatukogu,Tallinn: 12.06.–01.07.2009.
SPA Estonia,Pärnu: 07.07.–26.08.2009.
Tartu Ülikooli Narva Kolled�, Narva: 01.09.–30.09.2009.
VõrumaaMuuseum,Võru: 06.10.–15.11.2009.
EestiKirjandusmuuseum,Tartu: 17.11.–31.12.2009.

Exhibition of astronomical photos in Võru. Astronoomiliste
piltide näitus Võrus.

Kooliõpilastele korraldati seosesrahvusvahelise astronoomia aas-
taga mitu võistlust. 2009.aastakevadel (tähtajaga 10.mai) toimus joo-
nistuste võistlus. Kolmes erinevas vanuseklassissaabuskokku üle 200
pildi. Samaksajaks oli välja kuulutatud ka esseedeja lühiuurimuste
konkurss, kuid väheseosavõtu tõttu sai seda edasi pikendatud sügi-
seni. Paraku jäi ka sügisel osavõtt üsnagi kesiseks.

Koos EENetiga organiseeriti sügisel (1. septembrist kuni 15. no-
vembrini) arvutijoonistuste võistlus.siin Siis oli osavõtt hästi aktiivne
ja neljas vanusegrupis saabuskokku üle 5200joonistuse.

Kõikidele võistluste parimatele osalejateleanti väärilised auhinnad
ja diplomid. Joonistuste võistluste parimatest piltidest koostati ränd-
näitused. Kevadise võistluse parimad tööd olid 2009.aastanovembris
väljas Tartu Kaubamajasja arvutijoonistuste 24parimat pilti võis näha
2010.aastajaanuaris Riigikogus.
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11.4 Theses defended, super vised and refereed by the staff of
the Obser vator y Obser vatooriumi töötajate poolt kaitstud,
juhendatud ja oponeeritud väitekirjad

11.4.1 Ph.D. theses Doktorit��d

A. Aret: Evolutionary Separationof Mercury Isotopesin Atmospheresof
ChemicallyPeculiarStars. Elavhõbedaisotoopidelahknemiskulgkee-
miliselt pekuliaarsetetähtedeatmosfäärides,Ph.D. Thesis,University
of Tartu.
DefenceKaitsmine: 05.06.2009.
Supervisor Juhendaja: A. Sapar(Tartu Observatory).
Opponents Oponendid : J. Kubát (Astronomical Institute of the
Academy of Sciencesof the CzechRepublic, Ond�rejov, CzechRe-
public), G. Tautvaišiené (Institute of Theoretical Physicsand Ast-
ronomy of Vilnius University , Vilnius, Lithuania).

11.4.2 M.Sc. theses Magistrit��d

K. Eerme–M. Prüssel: Tõraveresmõõdetud ultraviolettkiir gusespekt-
ri sõltuvus pilvisusest In�uence of Cloudiness on Ultraviolet Ra-
diation SpectraMeasured at Tõravere (M.Sc.),University of Tar-
tu.
Opponent Oponent: U. Veismann.

11.4.3 B.Sc. theses Bakalaureuset��d

I. Kolka– J.Jänes: Emissioonijoontega tähtede eristamine kosmosete-
leskoobi Gaia objektide hulgas Detection of Emission Line Stars
from the Gaia SpaceTelescope(B.Sc.),University of Tartu.
KaasjuhendajaCo-supervisor: S.Laur.

J.Pelt – J.Laur: Kiir ete protsessidefotomeeria nõrkade vaatlusobjek-
tide jaoks FastPhotometry of the Low Light Objects (B.Sc.),Uni-
versity of Tartu.

A. Reinart,K. Alikas – M. Ligi: Veekogude seire keskkonna ja turvali-
suseprogrammis Kopernikus Monitoring of Water Bodies in the
Framework of GMES/Kopernikus (B.Sc.),University of Tartu.

K. Eerme– M. Parek: D-vitamiini sünteesiva ultraviolettkiir guse va-
rieeruvus Tartu-Tõravere meteoroloogiajaamas Variability of D-
vitamin Synthesizing UV Radiation at Tartu-Tõravere Meteoro-
logical Station (B.Sc.),University of Tartu.
Opponent Oponent: U. Veismann.
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I. Ansko,T. Eenmäe– U. Kvell: Tartu Ülikooli satelliitside keskus Sa-
tellite Communications Center in the University of Tartu (B.Sc.),
University of Tartu.

J.Kuusk– K. Tehvan: USBliidesega displei välispektr omeetrile Display
with USB Interface for Field Spectrometer (B.Sc.),University of
Tartu.

I. Ansko,T. Eenmäe– T. Ginter: Automaatfokuseerija Tartu Observa-
tooriumi teleskoobile Zeiss-600Automated Focuserfor Telescope
Zeiss-600of Tartu Observatory (B.Sc.),University of Tartu .

M. Lang– A. Palm: Järvseljaajalooliste metsakorraldusandmete sidu-
mine Eesti põhikaardiga Linking of the Historical Forest Mana-
gement Data in Järvseljawith the Basic Map of Estonia (B.Sc.),
Estonian University of Life Sciences.

M. Lang– O. Zereen: Nõrkade häirituste tuvastamise võimalused met-
sadessatelliidipiltide põhjal Detection of Weak Disturbances in
Forests from Satellite Images (B.Sc.),Estonian University of Life
Sciences.

M. Lang – T. Arumäe: Lehepinnaindeksi uurimismeetodid Overview
of Leaf Ar ea Index Estimation Methods (B.Sc.),Estonian Univer -
sity of Life Sciences.

11.4.4 Refereeing of theses Oponeerimine

K. Eerme– E. Jakobson: Atmosfääri niiskussisalduse ajalis-ruumiline
muutlikkus Spatial and Temporal Variability of Atmospheric Co-
lumn Humidity (Ph.D.), University of Tartu.

T. Tuvikene– J.Laur: FastPhotometry of the Low Light ObjectsKiir e-
te protsessidefotomeetria nõrkade vaatlusobjektide jaoks (B.Sc.),
University of Tartu.
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12 Staff Koosseis (01.01.2010)

Dir ector / Dir ektor Laurits Leedjärv (Ph.D.)
Vice dir ector (management) / Haldusdir ektor Enno Ruusalepp
Project manager / Projektijuht Tiia Lillemaa

Department of Astrophysics Astrofüüsika osakond

Groupof stellarphysicsTähefüüsikatöörühm

Senior research associate/ Vanemteadur Tõnu Kipper (D.Sc.)
(Head of Department / Osakonna juhataja)

Senior research associate/ Vanemteadur Kalju Annuk (Ph.D.)
Senior research associate/ Vanemteadur Tiit Nugis (Ph.D.)
Senior research associate/ Vanemteadur Indr ek Kolka (Ph.D.)
Research associate/ Teadur Alar Puss(M.Sc.)
Research associate/ Erakorr. teadur Mari Burmeister (M.Sc.)
Research associate/ Erakorr. teadur Anti Hirv (M.Sc.)
Research associate/ Erakorr. teadur Taavi Tuvikene (M.Sc.)
Research associate/ Erakorr. teadur (0.50) Tõnis Eenmäe(M.Sc.)
Engineer / Insener (0.10) Tiina Liimets (M.Sc.)

Groupof theoreticalastrophysicsTeoreetiliseastrofüüsikatöörühm

Senior research associate/ Vanemteadur Arved Sapar(D.Sc.,
Prof., EAS1)

Senior research associate/ Vanemteadur JaanPelt (Ph.D.)
Senior research associate/ Vanemteadur Tõnu Viik (D.Sc.)
Research associate/ Teadur Anna Ar et (Ph.D.)
Research associate/ Teadur Raivo Poolamäe(M.Sc.)
Research associate/ Teadur Lili Sapar(Ph.D.)
Research associate/ Teadur (0.50) Vladislav-Venjamin

Pustynski (Ph.D.)
Research associate/ Erakorr. teadur (0.50) Voldemar Harvig (Ph.D.)
Research associate/ Erakorr. teadur (0.25) Indr ek Vurm (M.Sc.)

1Member of the Estonian Academy of SciencesEesti TeadusteAkadeemia akadeemik
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Groupof telescopesTeleskoopidetöörühm

Leading electronic engineer / Juhtinsener-elektroonik
Riho Koppel

Maintenance engineer / Hooldusinsener (0.50) Toivo Kuusk

Department of Cosmology Kosmoloogia osakond

GroupofphysicsofgalaxiesGalaktikatefüüsikatöörühm

Senior research associate/ Vanemteadur Urmas Haud (D.Sc.)
Senior research associate/ Vanemteadur JaanVennik (Ph.D.)
Senior research associate/ Vanemteadur (0.25) PeeterTenjes(D.Sc.)
Research associate/ Teadur Antti Tamm (Ph.D.)
Research associate/ Erakorr. teadur (0.50) Valeri Malyuto (Ph.D.)
Research associate/ Erakorr. teadur Elmo Tempel (M.Sc.)

Groupof cosmologyKosmoloogiatöörühm

Senior research associate/ Vanemteadur Enn Saar(D.Sc.)
( Head of Department / Osakonna juhataja)

Senior research associate/ Vanemteadur JaanEinasto (D.Sc.,
Prof., EAS1)

Senior research associate/ Vanemteadur Mirt Gramann (Ph.D.)
Senior research associate/ Vanemteadur Maret Einasto (D.Sc.)
Senior research associate/ Vanemteadur Erik Tago (Ph.D.)
Senior research associate/ Erakorr. vanemt. Gert Hütsi (Ph.D.)
Research associate/ Teadur Ivan Suhhonenko (Ph.D.)
Research associate/ Erakorr. teadur Lauri J.Liivamägi (M.Sc.)
Post doctoral associate/ Järeldoktor Margus Saal(Ph.D.)
Engineer / Insener (0.50) Ingrid Enkvist
Technician / Tehnik (0.70) PeeterEinasto
Technician / Tehnik (0.30) Triin Einasto

GroupofdatacommunicationAndmesidetöörühm

Leading engineer / Andmeside juhtinsener Margus Sisask
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Department of Atmospheric Physics Atmosfäärifüüsika osakond

Groupof remotesensingof vegetationTaimkatteseiretöörühm

Senior research associate/ Vanemteadur Andr esKuusk (D.Sc.)
(Head of Department / Osakonna juhataja)

Senior research associate/ Vanemteadur Matti Mõttus (Ph.D.)
Senior research associate/ Vanemteadur Tiit Nilson (D.Sc.,Prof.)
Senior research associate/ Vanemteadur Anu Reinart (Ph.D.)
Senior research associate/ Vanemteadur (0.50) Mait Lang (Ph.D.)
Senior research associate/ Erak. vanemt. (0.30) Mart Noorma (Ph.D.)
Senior research associate/ Erakorr. vanemt. JanPisek (Ph.D.)
Research associate/ Teadur (0.75) Urmas Peterson(Ph.D.)
Engineer / Insener (0.50) Krista Alikas (M.Sc.)
Engineer / Insener JoelKuusk (M.Sc.)
Engineer / Insener (0.20) Tõnis Kärdi (M.Sc.)
Engineer / Insener (0.50) Madis Sulev (Ph.D.)
Engineer / Insener (0.50) Tõnu Lükk (M.Sc.)
Engineer / Insener (0.10) Kristi Uudeberg (M.Sc.)
Technician / Tehnik Tõnu Prans

Groupof remotesensingofatmosphereAtmosfääriseiretöörühm

Senior research associate/ Vanemteadur Kalju Eerme (Ph.D.)
Senior research associate/ Vanemteadur (0.75) Uno Veismann (Ph.D.)
Senior research associate/ Erakorr. vanemt. Jouni Envall (Ph.D.)
Research associate/ Erakorr. teadur Aivo Reinart (M.Sc.)
Research associate/ Erakorr. teadur (0.25) Viivi Russak(D.Sc.)
Post doctoral associate/ Järeldoktor Erko Jakobson(Ph.D.)
Research associate/ Erakorr. teadur (0.30) Olavi Kärner (Ph.D.)
Electronic engineer / Insener-elektroonik Ilmar Ansko (M.Sc.)
Software engineer / Tarkvarainsener (0.30) Silver Lätt (M.Sc.)

Management Haldusosakond

Groupof informationInfo töörühm

Head / Juhataja Mare Ruusalepp (Ph.D.)
Librarian / Raamatukoguhoidja (0.40) Mair e Rahi
Chief of staff / Kantselei juhataja Mare Senka
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Book-keepingRaamatupidamine

Head book-keeper / Pearaamatupidaja Külli Kärner
Book-keeper / Raamatupidaja Helju Eller

MaintenanceHaldus

Chief engineer / Peainsener(0.50) Rein Kalberg
Housekeeper / Majahoidja Leida Kivirand
Electrician / Elektrik-haljastustehnik Ülo Kivirand
Repair technician / Remonditööline Henn Leitu
Cleaner / Koristaja (0.50) Mare Linnamägi
Cleaner / Koristaja Helvi Vennik

100



13 Contact data Kontaktandmed

13.1 General addresses Üldaadressid

Tartu Observatory
61602Tõravere, Observatooriumi 1, Tartumaa, Estonia
Tel.: (372)7410265
Telefax: (372)7410205
E-mail: aai@aai.ee

Computer address: jupiter.aai.ee, 193.40.1.1
Home page: http://www.aai.ee

13.2 Telephones and E-mail Telefonid ja arvutipost

Tel. number Nimi E-post
Ph. number Name E-mail

(372)7410443 Annuk Kalju annuk@aai.ee
(372)7410450 Alikas Krista alikas@ut.ee
(372)7410230 Ansko Ilmar jazov@aai.ee
(372)7410465 Ar et Anna aret@aai.ee
(372)7410465 Burmeister Mari mari@aai.ee
(372)7410258 EenmäeTõnis tonis_ee@aai.ee
(372)7410258 Eerme Kalju kalju@aai.ee

Envall Jouni envall@aai.ee
(372)7410110 Einasto Jaan einasto@aai.ee
(372)7410450 Einasto Maret maret@aai.ee
(372)7410110 Einasto Peeter peeter@aai.ee
(372)7410110 Einasto Triin triin@aai.ee
(372)7410409 Eller Helju helju@aai.ee
(372)6551827 Gramann Mirt mirt@aai.ee
(372)6701690 Harvig Voldemar harvig@staff.ttu.ee
(372)7410305 Haud Urmas urmas@aai.ee
(372)7410443 Hirv Anti anti@aai.ee

Hütsi Gert gert@aai.ee
(372)7410409 Kalberg Rein
(372)7410443 Kipper Tõnu tk@aai.ee
(372)7410443 Kolka Indr ek indr ek@aai.ee
(372)7410492 Koppel Riho riho@aai.ee
(372)7410152 Kuusk Andr es andres@aai.ee
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(372)7410152 Kuusk Joel joel@aai.ee
(372)7410492 Kuusk Toivo toivo@aai.ee
(372)7410409 Kärner Külli kylli@aai.ee
(372)7410258 Kärner Olavi olavi@aai.ee
(372)7410265 Leedjärv Laurits leed@aai.ee

Liimets Tiina sinope@aai.ee
(372)7410450 Liivamägi Lauri Juhan juhan@aai.ee
(372)7410445 Lillemaa Tiia lillemaa@aai.ee
(372)7410258 Lätt Silver silver@aai.ee
(372)7410278 Mõttus Matti mottus@aai.ee
(372)7410152 Nilson Tiit nilson@aai.ee

Noorma Mart mart.noorma@ut.ee
(372)7410443 Nugis Tiit nugis@aai.ee
(372)7410465 Pelt Jaan pelt@aai.ee
(372)7410152 PetersonUrmas urpe@aai.ee
(372)7410278 Pisek Jan pisek@aai.ee
(372)7410465 PoolamäeRaivo praivo@aai.ee
(372)7410278 Prans Tõnu
(372)7410443 PussAlar alar@aai.ee
(372)7410465 Pustynski Vladislav V. vladislav@aai.ee
(327)7410409 Rahi Mair e maire@aai.ee
(372)7410278 Reinart Anu reinart@aai.ee
(372)7410278 Reinart Aivo aivo@ut.ee
(372)7410258 RussakViivi russak@aai.ee
(372)7410167 Ruusalepp Enno enno@aai.ee
(372)7410261 Ruusalepp Mare mare@aai.ee
(372)7410120 SaarEnn saar@aai.ee
(372)7410465 SaparArved sapar@aai.ee
(372)7410465 SaparLili lilli@aai.ee

SeppTiit tiit@aai.ee
(372)7410409 SenkaMare senka@aai.ee
(372)7410445 SisaskMargus ms@aai.ee

Suhhonenko Ivan ivan@aai.ee
(372)7410278 Sulev Madis sulev@aai.ee
(372)7410305 Tamm Antti atamm@aai.ee
(372)7410450 Tago Erik erik@aai.ee

Tempel Elmo elmo@aai.ee
(372)7410305 TenjesPeeter tenjes@aai.ee
(372)7410443 Tuvikene Taavi taavi@aai.ee
(372)7410450 Uudeberg Kristi valdmets@aai.ee
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(372)7410230 Veismann Uno uno@aai.ee
(372)7410305 Vennik Jaan vennik@aai.ee
(372)7410154 Viik Tõnu viik@aai.ee

Vurm Indr ek vurm@aai.ee
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