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1 Intr oduction

The Metsahei RadioObsenatory, a separatgesearchnstituteat the Helsinki University of Technologysince
May 1988,0operates 14 m diameterradiotelescopat Metsahei, Kylmala,about35 km westfrom theuniver-

sity campus.The institutealsohaspremisesn the ElectricalEngineeringaculty building, Otakaari5, Espoo.
The main usersof the stationare the Helsinki University of Technology the University of Helsinki, andthe
University of Turku. In the samearea,nearMetsahei Radio Obsenatory, therearealsothe buildings of the
Metsahei Obsenatory (University of Helsinki; optical astronomy)andthe Metsdhwei SpaceGeodeticStation
(Geodetidnstitute;geodesy).

The Metsahei RadioObsenatory hasbeenoperationakincel974. The upgradingof the telescopevasdone
during 1992 1994. The radomewas replacedwith a new one and new surface panelswereinstalled. The
surfaceaccurayg of the presentelescopés 0.1 mm (rms). The old analogsero systemof the telescopevas
replacedby a new digital sero systemin 1998 1999. Planningof new observingprogrammesvasstartedin
1999.

TheMetséhei RadioObsenatoryis active in thefollowing £elds:

2 Researclin radioastronomy

2 Developmenbof instrumentsieededn radioastronomy

2 Developmentof methoddor radioastronomicameasurements,
2 Spacaesearchand

2 Education.

Theactvities at Metsdhei areconcentratedn millimeter wavesandmicrovaves. Theusedfrequencieare 10
¢¢150GHz, andthecorrespondingvavelengths30 ¢¢¢2 mm. Theresearclin technologyincludesdevelopment
of microwave recevers, developmentof receving methodsdevelopmentof dataprocessinganddevelopment
of antennaechnology The objectsof radio astronomicatesearchare: solarmillimeter andmicrowvave radia-
tion, variablequasarsactive galaxies,molecularline radiation,andvery long baselineinterferometry(VLBI).
Metsahei participatesin the educationat the Helsinki University of Technologyby organizing coursesand
exercisedor studentsandgraduatestudentanstudyfor alicentiates or doctor's degreeat Metsahai.

Around 20 scientistsengineerspr researctassistantsand supportpersonnefrom the Helsinki University of
Technologywork at the institute. In additionabout10 studentdid radio astronomicabbserationsunderthe
guidanceof Metsahei staf. Five of theemplo/eesarepaid by the Helsinki University of Technologyandthe
othersareemployed by researctprojectsEnancedmnainly by the Academyof Finland. The otherusersof the
Metséahwi telescoparetheradioastronomygroupatthe Universityof Helsinki,andtheradioastronomygroup
atthe University of Turku.

In 2001thetotal expenditureof theMetsdhei RadioObseratorywasabout5,9million FIM, includingsalaries.
Thiswas£nancedy:

Helsinki University of Technology49 %
Academyof Finland26 %

Tekes12%

Others14 %



2 Reseach Activities

In this chaptetthe mainresearctactvities at Metsahwi areintroduced.Someof the projectteamsincludealso
scientistavorking at otherinstitutes.The contactpersonat Metsahei is underlinedn eachprojectteamlist.

2.1 Radio Astronomical Instrumentation

Researclroupat Metsahei: Urpo, PeltonenMujunen,Oinaskallio,Koistinen,Ritakari,Rénnbeg, Sjoman

2.1.1 Planck 70 GHz Recever

ProjectTeam:Sjoman PeltonenRénnbeg

Metsahei haskeptthe co-operatiorgoing with Ylinen ElectronicsLtd in the Planck70 GHz recever devel-
opmentproject. The recentdevelopmenthasbeenin the measurementeld where EBB-type (Elegant Bread
Board)recever preliminarytestinghasbeendonecollaboratingwith Ylinen in the Planckproject. Therecever
designhasbeendoneby NicholasHughesat Ylinen but alsoin thedesignphasesomeproblemsweresolvedby
Metséhei personnelThe £nal EBB ampliferschainsandrecever canbe seenin Figurel a,bandc.

<)

Figure1: a) An EBB ampliferchainwith lid off. b) The EBB amplif£erchainwith lid on andfrom other
direction.c) FinalintegratedEBB receier with testwaveguidejigs.

ThemainMetsahei work hasbeenin the EBB testsystemdesignandbuilding. The equipment®f the system
aresuppliedby Ylinen Electronics.The systemcontains20K and4K closedcycle coolers,60-90GHz VNA,
automatedhoisetemperatureneasuremerget-upandall the neededowver andmonitoringinterfaces.Also the



EBB testsitself have beenmainly doneby Metsahai people.In Figure2 aandb is shavn vacuumchambeffor
thecryogenicmeasurements.

a) b)

Figure2: a) Thevacuumchambeffor thecryogenicEBB measurementd) A 70K radiationshieldwhereEBB
is mountedvhenmeasuredThe EBB is not mountednsidethe shield.

2.1.2 Maintenanceand Upgradesof Recevers

Projectteam:PeltonenUrpo, Oinaskallio

Two failuresin operationalrecevers occurredduring the year 2001: LO sourcefault of the 22 GHz room
temperatureontinuumrecever andtheright handpolarizationchannefront end(HEMT LNA) of the43 GHz
VLBI recever.

The temperaturecontrol of the detectorin the 22 GHz continuumreceiver wasimproved in orderto achieve
betteroutputstability. Unfortunatelyduringthis work probablya mechanicashockcauseda failurein the LO
source. The Gunndiodelost the contactto the bias postresultingzero outputpower. The oscillator mount
wasdisassemblednd pressurebetweenthe bias postanddiodewasincreasedy a stiffter springin the bias
structure After thisrepairthe Gunnoscillatorhasbeenoperatingeliableatthe samerequeny andpower level
ashefore.

A completelynen concepffor this roomtemperatureecever hasbeenconsideredReplacinghis freerunning
Gunnoscillatorwith a phasdocked YIG-sourcethis recever could be usedboth for continuumobsenations
asheforeandalsofor spectralline obserationsat 22.232GHz. The YIG-oscillator (MLPM-1083) with an
outputof + 13dBm andcenterfrequeng of 11 GHz will beused.Experimentshovedthatwith coarseuning
voltagesof +0.74and-1.83V thedesiredoutputfrequencie®f 11.1GHz and10.74GHz weregeneratedThis
spectrallypure oscillatoris followed by a FET power ampliferanda frequeng doublerdesignedby Ylinen

Electronics.The paowver ampliEermodulealsoincludesa harmonicmixer which canbe usedwith a harmonic
numberashigh as20, thusthe requiredsynthesizefrequeng is around500 MHz. The doubleroperateswith

10

The43 GHz VLBI-receiver canbeusedatthe momentonly for theleft handpolarization.TheLNA in theright
handpolarizationchannelshavs loweredgain andincreasechoisetemperaturesven atroomtemperatureln
the £ve stageHEMT ampliferthe fourth stageseemso be the reasonfor degradedperformance.The gate
voltageof this stageis muchtoo high indicatingthatthe bondinghaslost the contactto the gatepador the chip
hasbeendestrgyed. TheLNA hasbeendeliveredto Ylinen Electronicsfor anattemptto repairthefailure.

2.1.3 Computing Infrastructur e

ProjectTeam:Mujunen



Metsahei computingfacilities are basedon networked Linux computers.A core setof Linux seners offer
general-purposandobsenrationaldatastorage Anothersetof dedicated.inux controlcomputersnanagehe
telescopedataacquisition,andauxiliary servicessuchasGPSreceversandweatherstations.Finally, a larger
setof Linux workstationsunningthe X Window Systenmprovide accesso Metsahei personnel.

The obsenatorysiteis connectedo the Internetusinga 2 Mbit/s dedicatedeasedine to university computing
center

Boththe"/home” and“/data " NFSsenerswereupgradedvith AMD Athlon 1GHz-clasgprocessors;12MB
of memory andLinux RAIDO 75GB IDE disk subsystemsvith an equalamountof non-RAIDedIDE backup
storage.

IDL version5.4wasinstalledon “kurp.hut.fi " (2 moatinglicensesjandontwo Linux computersiedicatedo
solarresearchVersion5.4 dropssupportfor GIF graphicoutput. Matlab 6.0 with sharedicensesupportfrom
university computingcenterwasalsoinstalledon “kurp.hut.fi "

For electronicglevelopmentPADS PaverLogicandPonverPCB3.0wereused togethemith Xilinx Foundation
v2.1iVHDL toolsfor FPGAdevelopment.

2.1.4 Data Monitoring

ProjectTeam:Kéndnen Mujunen
Dataorigin

Thereare several differenttypesof datawhich are obsered and collectednon-stopat Metsahei Radio Ob-
senatory Most often the purposeof the datais to aid astronomicalbbsenationsand the maintenanceind
upgradingof instruments Datasourcesvary; for example,therearetwo weatherstationsin Metsahei, a spec-
trum analyzerto measuregadio interferencethe EFOS-9hydrogenmasemwhich is the frequeng referenceof

theobseratoryandan ADAM/NuUDAM control/monitometwork whichis usedamongsbtherthingsto obsenre

the stateof astronomicateceversandto collectdatafrom the 2-m solarradiometer

Original dataformat

Themonitoringdatais savedto daily text £lesto alinux pc“data.kurp.hut.£” The £le formatis asetrows, each
row includingatime label,the nameof a dataparameteandits' prevailing value,all separatedtyy tabulators.

Monitoring programs

As long setsof plain numericalvaluesarenot very illustrative thereis a demando view the datagraphically
by plotting monitoreddatavaluesversusa selectedime period, or simply to catchthe latestdatavalues. For
thatreasortwo CGI programswveredevelopedduringthe lasttwo years.Theseprogramshave beenwritten in
Perlprogrammindanguageandthey areavailableat thesite “http://kurp.hut.£/local/whichinitially limits the
accesdo the computerson-siteat Metsahei. Available monitoring programsandtheir presentdevelopment
statusarelistedbelow.

Figure3 aandb illustratethe obseredtotal power at 86 GHz while makingazimuthalsweepsn the elevation

range5-19 degreeson clearnightsin Januaryand October respectrely. Betweenthesetwo obsenrationsthe

surroundingorestwaspartly cut. The obsenationalresultsarenot calibratedbut only plottedto a samescale.
By comparingeguresjt seemghatthenoiselevel nearto horizonhasdroppedrom JanuaryFigure3 c presents
the differenceof uncalibratedbbsenationalresultsat eachelevation. The plot is only suggestie but onecan

claimthatthelevel of the backgroundadiationin Easthasdroppedremarkably

Monitoring programs MB

The“Multi-Browsing” program,"MB”, is avery consumedCGl-progranthatallows aexible plotting of moni-
toreddata.MB is basedn Perlprogrammindanguageandit utilizesa perlmodule“CGl.pm” for creatingthe
webinterface,anda freely distributableplotting program“gnuplot” for imaging. The programcanbefound at
theaddresshttp://data.kurp.hut.£/cgi-bin/mégi”.



a)

b)

c)

Figure3: Monitoringthe backgroundhoiseatlow ele\/aﬁionsbeforeandaftercuttingtheforestwhich surrounds
Metséhwi.



By using MB, a usercanfreely choosedataparametersa time periodand plot settings. One can make new
selectionsloadone's own prede£nedelectionspr usedefault plot settingsfor selectedlataparameters.

The resultingplots can be eyed on the screenand the plotting datais available in several formats (plots in
Postscriptand GIF formats,both gnuplotcommandElesto generateheseplots andplain numericalvaluesof
parameteré correspondingext £les).

Severaldataparametersanbegraphedn asinglepicture,thetime axiscanbeeithervertical or horizontalaxis
andbothorthogonadataaxescanbe usedin ade£nedwvay. Theplot texts canincludeiso-8859-1characters.

MB makesa new datatype available automaticallyasthe new directoryincluding a text £le with “mb_txt”
extensionis addedo the“data”. The“mb_txt” £le holdsgenerainformationof log £le datain thatdirectory

In usefollowing featureswverefound to be potentialnew facilities: plotting on a sub-secondcale,averaging
and otherwisemathematicallynanipulatingdatabefore plotting, and plotting broad-bandR| or astronomical
datain 3D. Also, it is worthwhileto considermddingthe useof latex formulationsin text titles, sinceit is afairly
straighforvardtask.

Monitoring programs Parametereplacement;latest” script

Thelatestmonitoredparametewvaluescanbeinsertednto aregularhtml text £le by usingproper‘coding” and
viewing thesetext £lesusinga CGI program‘latest.cgi”’. The manualpagefor the programcanbefoundfrom

theaddresshttp://data.kurp.hut.£/cgi-bin/latest.cgi?element_replacemnl”. Themanualincludesalisting

of all available dataparametersa descriptionof coding syntax,andinstructionshow to view the html page
usingthe“latest.cgi” script.

A selectiorof html pagegresentingparameteinfo werewrittento aid obserers. An obsener canselectafrom
a sideframelink to a pagewith suitablesetof weatherand antennaemperaturevalues. Theseare presented
on the backgroundpicture of the obseratory The automaticallyupdatingpagesare available at the address
“http://data.kurp.hut.£/latest/kurp_pic.html”.

2.1.5 Solar Monitoring Telescope

ProjectTeam:PuhakkaMujunen,Sjoman

Sunantennds a separatesmall sizerecever systemdesignedo obsere the total aux of the solarmicrowvave

radiationwith a passbandof aboutl GHz aroundcenterfrequeng of 11:7 GHz RathersimpliEedconstruction
consistf standarccommercialmicrowave front end,self designedF-electronicsanddataacquisitionby 16-

bit A/D-corverter Thesizeof the mainbeanin radiationpatternof theantennds approximatelyl:1*, whichis

enoughto obsene thetotal aux of the Sun's hemisphere.

Recever hasgot two channelslinear andlogarithmic from which the linear is the only calibratedone at the
moment.Thus,therecever offersnow a dynamicalrangeup to approximately5000K in antenngemperature,
correspondingipto 400SolarFlux Unit radioburstin the SunwhenthesystemmoiseandsilentSunbackground
level is substracted.

Control systemof the antennais using quite largerly the samecomputerand electronicsarchitectureasthe
main telescopeof Metséhei obsenatory altoughsomenew designfor examplewith SSIencodelinterfaces
wasimplementedThe out-doorpartof therecever consistof diameterof 1:8m commerciakatellitedishand
smallaccessorgompartmentMain electronicsfor seno systemanddataacquisitionwith two computersare
£ttedinto onerackinsidethe controlroom.

This instrumenthasbeenobservingthe SuncontinuouslysinceAugust2000excluding somecalibrationmea-
surementsmaintenancend twilight/night time. Someexamplesof obsered eventsare includedin chap-
ter2.6.3.



Figure4: Sunantenna.

Figure5: Controlrackof the Sunantenna.

2.1.6 The Developmentof New Obsewational Programsfor Metsahovi

ProjectTeam:Kdndnen Mujunen

Philosoply



Thereneval of theantennaontrolsystenreachedhestatewhereit is naturalto rewrite obsenationalprograms
for takingthe pro£tof the new digitalizedbaclendsystem,TCP network andthedistributedLinux PCsystem.

Sofarthe obsenationalprogramrenaval processhasfollowedthe pathof writing separatg@rogramsfor sepa-
ratetypesof obsenations(e.g.,solarcontinuum guasarcontinuum).Thistime it wasdecidedhattheapproach
would beto write ratheran“obsenationalprogramianguage’thatwould allow: - simplesyntaxfor writing “ob-
senationalprocedures® communicatre controlof obsenationalsub-system&ntennacontrol,data-acquiring,
etc.) - necessaryoolsfor monitoringobsenationalresultsandfor executingspecifcoperationge.g.,determi-
nationof thequietSunlevel) - reliableexecutionof obsenationalprocedures

Thezexibility of thisapproacHiesin two basis.Firstly, in the multifunctionality of the obsenationalprogram
language sincecommandproceduresanbe generatedor varioussystemshat canbe controlledexternally,
e.g.,14-mantenna2-m solarradiometer Secondly in the “re-programmability”of the obsenational proce-
dures,sinceobserersmay chooseto usepre-writtenobsenrationalproceduresndlibraries, but alsocanedit
obsenationalproceduresindwrite completelynew ones.

The very basicassumptionis that most of the obserers wantto make “standardobsenations” using “pre-
de£ned’obsenational procedures.Only a few obsenerswill needto createcompletelynenv obserational
scheme®r updateandimprove existing ones.Theseobsenrersshouldbe offeredgoodinstructionsof boththe
obsenationallanguagesyntaxand of the meansof extendingobsenational programlanguagewith additional
modules.

SinceVLBI obsenationsaredoneby usingtheinternationalField Systemprogramandthe maintenancef the
spectralline obsenational programhasbeenthe responsibilityof the University of Helsinki, the main focus
is to develop the obsenationalproceduregor solarandquasarcontinuumobsenrationsandfor controllingthe
newly constructe®-m solarradiometer

Means

It wasdecidedhatthebasisof theobsenationalprogramanguagevould be Perlprogrammindanguagehatis
distributedunderthe GNU GeneraPublicLicensefor severalplatforms,includingLinux. Perlhasexcellenttext
processin@ndTCP communicatiorcapabilitiesandallows “glueing” the functionsof variousotherprograms
(C, graphicaletc)into it.

The obsenationalprogramlanguageprojectrunsunderatitle “Meas” which is anabbreiation for “Metsahwi
AstronomicalSyntax”. The nameoriginatesfrom the nameof the Linux PC“meacon”whichwill host‘meas”.
Thename‘meas”maybereplacedy a moreappropriateonein thefuture.

Measinterpretstext lines asexecutablecommandsDependingon the syntaxof the line the commandwill be
classifEechsa TCP commandconditionsentencetiming command procedureaxecution,substitution,opera-
tion or asentencdor Perlevaluation.

TheTCPcommandsaredirectedto anamedcomputetusingade£nedortnumber Thereply canbetestedor a
certainstringandpossiblecomma-separatagturnvaluesaredistinguishedor possibleusein latercommands.
This way separatebsenational Linux PCs(dagger- dataacquiringcomputer antcon- antennacontrolling
computer data- datasaving computeretc.) andAdam/NuDAM controlledinstrumentsareavailablefor meas
users.

Several obsenationaltaskswill requirespecialprocedureso be constructed.Theseincludegraphicalpresen-
tationof obsenationalresults(solarmaps,solarhot spotandquasaicontinuummonitoring),de£ningquietsun
level andlocatingsolarhot spots,pointing procedurestranscriptingobsenationaldata£lesinto a suitable£ts
format£les,possibilityto createcoordinate/sourckbraries,andtheautomatizatiorof calibrationalprocedures,
etc..

Status

The new baclend systemwas completedin autumnbut for the delay causedby various other projectsthe
programmingwork only got properlystartedin November By the endof the yearthe “measinterpreter”for
mostbasicmeascommandsvasfunctionableandexperimentalkolarmapswereproduced.



As obsenationalperl scriptswere experimenteda testscript waswritten to measure87 GHz radiationlevels

nearto the horizon. The main motivation for the experimentwasthat mostof the forestsurroundingantenna
site wasgoingto be cut in the summer We wereinterestedf possiblechangesn the backgroundadiation

levelsatlow elevations.

The following two picturespresenthe obsenred total power at 86 GHz nearto the horizonon clearnightsin
Januaryandin Octobey respectiely. In both imagesthe elevation spanis 5-19 degreesandthe stepis one
degree.

Thethird imagepresents suggestie (no calibrationwasdone,neitheropacityeffectswereconsideredliffer-
encebetweerthe obsered valuesat eachelevation. This pictureindicatesthe quantity of the “tree effect” to
obsenationsprior to thecut.

As therestill is un-cutforestvery nearto radome(especiallyin East),the landscapas not @at (rocky hills
especiallyin East)andtherearetwo geodetioneasuringowerscloseto theobsenatory(in East),it is clearthat
therearealsootherobviousreasonshanopacityto avoid astronomicabbsenationsatlow elevations.

Therehasbeenno discussiornf these'systematidow altitudeeffects” shouldbe mappedat eachobsenational
frequeng in orderto useresults for example,to enhanceheaccurag of calibrationalandpointingschemes.

2.2 Extragalactic Radio Sources

ResearclGroupat Metsahei: Urpo, LahteenmakiTerasrantaJornikoski

2.2.1 Monitoring of Quasars

ProjectTeam: TerasrantaKoivisto, Kujala, SaarinenWiren.

Themonitoringof quasarsvith the Metsahei antennacontinuedfor the 21styear Despitelong servicebreaks
about25000bsenationsweremadeduringtheyear2001.Over 50%of theobsenationsweredonein automatic
mode.Therestwasdoneby H. TerasrantaSeppowiren, PerttiKoivula, PasiKujalaandVille SaarinenAll the
obserer's salariesverepaidby theMetsahei obseratory. Theextendedist of sourcespver 200@atspectrum
sourcesvasobsened throughthe yearto learnmoreof the duty cycle of the sources.Theaim is to selectthe
sourceswhich retaina sat spectrumup to 37 GHz andalsoshav Blazartype behaiour (violent variability).
Thenew sampleis to give supportto next gamma-rayobsenatoriesAGILE (to belaunched2003)andGLAST
(to be launched2005),aswell asto the PLANCK surnweyer (to be launchedaroundthe year2007). AGILE
andGLAST aremoresensitve thanEGRET (the formergamma-rayobsenatory) andhave amuchwider £eld
of view. With monthslong integrationsthey are expectedto detecta multible numberof sourcescomparedo
EGRET

In Figure6 is shovn the weekly meanaux densityof the quasar2145+067from 1986to the end of 2001 at
22 GHz asobsenred at Metséhei. Fromthe detectionsof the formergamma-rayobsenratory, EGRET, it was
foundthatthe gamma-rayburstscomewhenthe millimeter aux is in the startof anoutkurstor in a high state.
Anothercommonfeaturewasa eat spectrumup to millimeter wavebands.Also a nev VLBI componenhas
beenseenejectedsoonafter the gamma-rayevents. At the higherfrequencies90 GHz and higher the duty
cycle in the blazaroaresis suchthatthe £rstouthurstis seento decaybeforethe next outhurstis rising. This
behaiour is alsoseenn mostcasesat 37 GHz andin somecasesat 22 GHz. At lower frequenciest is usually
not possibleto separatehe individual @ares.Well sampledeuxcuneshelpto connecteventsseenat different
wavebandsandthusgive a possibility to verify which emissionmodelis responcipleor the gamma-rayevents
in Blazars.Metsahwi is the only placewheremonitoringof a large numberof Blazarsis doneabore 15 GHz,
which outlinestheimportanceof this project.

Co-operatiorwith severalresearchyroupscontinuedalsoduringthis year



Figure6: Theweeklymeanaux densityof thequasar2145+067at22 GHz since1986.

2.2.2 AGN Science

ProjectteamTornikoski, LahteenmakiJussilaParviainen Valtaoja(Turku), Lainela(Turku)

Inverted-spectrursourcesandcandidates

In 2001 we continuedour study of inverted-spectruntadio sources. Our study of new southerninverted-
spectrumsourcesandthe variability of southern‘bona £de” GPSsourcesvas publishedin the Astronomical
Journalin the beginning of 2001. We wantedto continueto studythesesourcesand submittedan observing
proposalfor the SESTtelescopeandwe were grantedobservingtime in August. Unfortunatelythe weather
wasvery bad (high wind speedshigh humidity, heary snawnfall) andonly obtainedvery few new datapoints.

We alsoextendedour studyof the inverted-spectrursourcedo the Nothernhemispherendstartedto obsere

asampleof GPSsourcesandcandidatesvith the Metsahei radiotelescopeTheprojectcontinuego 2002and

theresultswill bepublishedn 2002aspartof llona Jussilas Masters Thesis.

High-pealedBL LacertagObjects

In 2001 we startedan observingprojectrelatedto the study of BL LacertaeObjects(BLOs) conductedhe
previous summer(P. Johanssos'Bachelors Thesisin 2001). Our maininterestlies in the IntermediateBLOs
(IBL) andHigh-PealkdBLOs (HBL).

Thetwo mainBLO subclassesheradio-selecte@LOs andthe X-ray-selectedBLOs (¥2 HBLS), area product
of differentdiscovery techniques.Currentlyit is not known whetherthesetwo classef objectsaretwo ex-
tremesof the BLOs, the obsenred propertiesof which arede£nedby the jet orientation,or whetherthey have
intrinsically differentproperties.The newly discoreredclassof IBLs seemdo consistof sourcedntermediate
to theradio-selecteé@nd X-ray selectedsamples.lt is still unclearwhetherthe detectionof the IBLs wasdue
to a selectioneffect when producingthe sample,or whetherthe samplerepresentshe actualdistribution of
BLOs, shaving a continuouddistribution of propertiesrom the HBLs to the LBLs. If we studya full sample
of BLOs, we cangeta full understandingf the spectralenegy distribution of the BLOs, all theway from the
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radio-selectetb X-ray selectedBLOs, andwe canseeif thereis a continuityfrom subsampléo subsampland
if this £tswithin theframework of the uniEcationmodels.

We startedto obsere a large sampleof IBLs andHBLs in the millimeter-domainwith the SEST(in August,
underextremelyunoptimalweatherconditions)andat 37 GHz with the Metsahei telescopeWe will continue
the obsenationsin 2002.

Identifcationdor SoutherrEGRETsources

In 2001 we analysedour datafor the SouthernEGRET sourcesand candidates. We were able to confrm
theidenti£cationof several sourcesclassifedas“possibleidentifcationsvith an AGN” in the Third EGRET
Catalog,andsuggeste@ handfulof nev AGN counterparidenti£cationgor previously unidientifedEGRET
sourcesTheresultswerepresentectthe Gamma2001Symposiunin Baltimore,andM. Tornikoskiwasalso
requestedo give a presentatiomboutour projectat the pressconferenceWe arein the progresof completing
the paperaboutthe southerrEGRETidenti£cationsandit will be submittedn early 2002.

Radioto gamma-rayconnectiorin AGNs

We alsocontinuedo studytherelationshipof high frequeng radioemissiorandEGRETgamma-rayemission
betweerdifferentkinds of AGNs. We found aninterestingconnectiorbetweerthe modeledsynchrotrorpeak
frequeng andtheradiopropertiesThe gamma-rayandradioemissiorbehaior of AGNsmayactuallydepend
onthe sourcetype (LPQ, HPQ,BLO, ...) andthe shapeof the SED (i.e. the locationof the synhrotronpeak).
Thepapemwill besubmittedn early2002.

2.3 Planck Science

ProjectTeam:LahteenméakiTornikoski, Urpo, Parviainen Jussila Sjoman Valtaoja(Turku)

ThePlancksatelliteis amissiondesignedo measurghe cosmicmicrovave backgroundCMB) radiationof the
entiresky. In addition,it will obsere all otherforegroundradiosourcesn thesky, includingextragalacticradio
sourcege.g.,quasarandBL Lacobjects).Thesatellitelaunchis scheduledor 2007but scientiEcpreparations
arealreadyunderway. Lots of prelaunchinformationon extragalacticradiosourcess requiredfor good-quality
CMB mapsfor cosmologicaktudiesandfor successfuexploitation of theforegrounddata. Our PlanckAGN
researcheamconsistf Metsahei RadioObsenatoryandTuorlaObsenatory (University of Turku).

Baselinecoreprogramme TheFirstGeneraPlanckMeetingonthescientifcprogrammenf Planckwasheld
at ESTECin the Netherlandsn early 2001. The purposeof the meetingwasto review the preliminary core
scienceabstractsubmittedin autumn2000. The actualBaselinecore programmeproposalsvere preparedn
spring2001(deadline28.5.2001)“The Astroptysicsof quasarandBL Lac objects”proposawaswritten and
submittedby A. LahteenmakiThe proposalwasacceptedy the PlanckSciencelTeamasapartof theBaseline
coreprogrammen July. A signi£cantcontritution aidingthe preparatiorof threeotherLFI Extragalacticpoint
sourceproposalsandoneHFI-relatedproposawasalsogiven by the Metséhei/Tuorlateam(Phenomenology
of radiosourcesstatisticapropertieof radiosourcesExtremeGP Sandotherstronglyinverted-spectrumadio
sourcesandFollow-up of unusuareal-timeandECSCobjectswith Herschel).

Working groups The structureof the Working Groupsresponsiblefor all work donefor the projectwas
modif£edafterthe LFI ConsortiumMeetingin Eibsee,Germaly, in October A. Lahteenmakivas appointed
asthe coordinatorof the Quick time alarmWorking Groupandour teamhasmembersn several othergroups
aswell. Activities within the Extragalactic point sourceWorking groupshave beenoffcially kicked off in
DecembeR00landareexpectedo speedup to full swingduringtheyear2002.

Quick time alarm system The Metsahei/Tuorlateamis responsibldor the developmentof the quick time
alarm system. The purposeof this systemis to detectunusuallybright objectsin the sky andtrigger as si-
multaneousspossiblefollow-up obsenationsfrom ground-basedbsenatoriesand othersatellitesat various
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frequencies.For this purposewe recruitedM. Parviainento designthe systemandwrite softwarefor it, in
cooperatiorwith oneof the DataProcessingentregDPC),locatedin Trieste,Italy.

To £nd out aboutthe latestdevelopmentsn dataandimageprocessingechniquesA. Lahteenmakand M.
Parviainentook partin the PlanckWorkshopon ImageProcessingn Pisa,ltaly, in July. The Quick time alarm
Working Groupstartedpreliminarydiscussionalreadyafterthe ESTECmeeting,andit hasbeenagreedhat
Mr. Parviainenwill startworkingonthe projectfull time aftergraduatiorin early2002.

Ancillary obsewations & Modeling Two new observingprojectswerelaunchedn 2001by ourteam.First,

to obsere a sampleof intermediateBL Lac objects,and secondly to obsene a sampleof GPS candidate
sources.The obserationsarebeingcarriedout with threehigh frequeng radiotelescopesMetsahwei, SEST
andIRAM. Obsenationsof faint eat-spectrunsourceswill begin in the nearfuture. We have recentlyextab-

lishedcooperatiowith otherobseratoriesaswell, e.g.,theRATAN-600telescopeWe continueourtheoretical
work & modelingof active galacticnucleifor thePlanckproject,in cooperatiorwith Osseratorio Astronomico
in Padova, Italy.

Academyof Finland and National TechnologyAgencyreseach programmefor spacereseach (ANTARES)
The Metséhei Planckresearcheamwasgrantedfundingfor years2001- 2004from the Academyof Finland
and National TechnologyAgeng researctprogrammefor spaceresearcfANTARES) in collaborationwith
teamsfrom Millilab, University of Helsinki, andUniversity of Turku. Togethertheseteamsform the Finnish
PlanckSuneyor Consortium. The funding hasenabledus to increasethe numberof peopleworking on the
project(obsenations,theoreticalwork, and software development)andthereforealsoincreaseour ofEcial in-
volvementin the Plancksatelliteprojectin theyear2001.

Homepage Ourteams Planckhomepagevaslaunchedn autumn2001at http://kurp.hut.£/quasaplanck/.

2.4 Obsevationswith Other Facilities

SEST 24.-28.8. Projects: “Millimeter domainobsenationsof intermediateand high-enegy pealed BL Lac
objects” and “High-pealed GPSsourcesand candidates”. PI. M. Tornikoski, Obsenrers: M. Tornikoski, I.
Jussila

VLBA: 12.5.,14.5. Project:“New highpealedGPSsources{K. Wiik, M. Tornikoski, E. Valtaoja,T. Savolainen)
VLBA: 11.-12.9.Project:“PKS 0521-365"(S. Tingay, P. G. Edwards,J.E.Reynolds,M. Tornikoski)

HALCA: 7.-8.9., Project“Two-epoch5 GHZ obsenations of PKS0506-612and PKS0522-610",Pl. P. G.
Edwards,Co-I M. Tornikoski.

HALCA: 11.-12.9.,Project“Dual-frequeny VSOP obsenationsof PKS0521-365"PI. S. J. Tingay, Co-I M.
Tornikoski.

“Ill ZW 2, asuperluminajetin aspiralgalaxy”, PI. H. Falcke, CO-I H. TerasrantaMonthly obsenationswith
theVLA duringtheyear2001.

Obsenationsof 4C 38.41with VLA andVLBA, PI. T.P. Krichbaum,CO-I H. Terasranta.

2.5 VLBI Reseach

Researclsroupat Metsdhei: Urpo, Kondnen Liljestrom, Mujunen,Ritakari
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2.5.1 VLBI Observational Activities

ProjectTeam:Urpo, Kondnen Mujunen,Ritakari

Field SystemUpdates

In SeptembeAri Mujunenspenttwo weeksin GoddardSpace-light Centerin orderto developanew standard
kernel,so-called‘FS Linux 4” to accommodatenoremodernavailablePC hardware. The new kernelis based
onLinux kernel2.2.19.

ThenewestFSrelease9.5.1,wasinstalledat Metsadhai in Octoberjustbeforea CMVA sessionTheFS9.5.x
versionsinclude supportfor recordingwith two headstacks. This hasbeena wantedfeaturesincedoubling
the numberof headstacksdoublesthe maximaldatarate (to 512 Mbits/sec)which increaseshe sensitvity of
obsenations.

Geo-VLBI Project

The plansto startgeodeticVLBI obsenationsat Metsahei areslowly advancingasthe neighbouring=innish
GeodetidObsenatory's projectbudgetis clearing.In orderto have afull setof 14 BBCsatMetsahwi, Geodetic
Obsenatory orderedsix new BBCsfrom Signatronin 2000. Signatrons £rstestimatefor the delivery wassix

months,sothe orderis badly delayed. By the endof the summerGeodeticObsenratory orderedfrom Yebes,
Spain,a S/X recever andinstructionsfor building a biggersecondarymirror for SX obsenations. Basically
Metsahei shouldbeableto startgeodeticVLBI obserationswithin two years.

ICN - InfrastructureCooperatiorNetwork in RadioAstronomy

Metsahei participatesasa principalmembeiin the programmeéinfrastructureCooperatiorNetwork in Radio
Astronomy- Radionet”(contractno: HPRI-CTF1999-40003).The programmeactvities include development
of sustainedeliableoperationsn EVN anddevelopmeniof ALMA andSKA radioarrays.Joulo Ritakariand
Ari MujunenrepresenMetsahei in the programme.

New MasersandNew MaserRoom

Metsahei will gettwo new RussiarKvartzH maserdy the£rsthalf of theyear2002asa partof Russias plan
to payoff someof it's debtto Finlandby supplyingscientiEcequipmentandknow-how.

Theregularly inoperatve ventilationsystemof the old maseroom causedEFOS-9Maserinstabilities. Also,
theold roomwastoo smallfor severalapparatus.

Thereforea decisionwas madeto build a completelynew isolated,ventilatedmasercellar just outsidethe
obsenatorybuilding. The majorconstructionwork for the cellarwas£nishedn theendof the December

During the constructionwork the EFOS-9Maserstayedin a temporarylocation, in a separateoom, at the
Obsenatory Thestability of the maserdid not suffer signi£cantlyfrom the move.

New StationCoordinates

Dr. D. Grahamfrom Bonn calculatednoreaccuratestationcoordinategor Metséhei on the basisof 43 GHz
and150 GHz VLBI obsenations. The new ITRF2000coordinate®f Metséhei (2892583.7701311715.590,
5512630.070yvereupdatedo several differentdatabaseéonn correlator JIVE correlator NRAO correlator
NRAO SchedGeodeticaltations).

Next GenerationVLBI Project

Joulo RitakariandAri Mujunenfrom Metsahei RadioObsenatory have actively developedNext Generation
(NG) VLBI conceptsaandtechniquesThiswork is moreprofoundlydescribedn a separatehapter Regarding
to the NG-VLBI projectJoulo Ritakariand Ari Mujunen participatedSchipholMK5 meetingin Augustand
Steve Parsley andSegei Pogreben& from JIVE visited Metsédhei in 5.-6.11.2001.

Severaldocument®nthe projectcanbefoundatthewebaddresshttp://kurp-wwwhut.£”.
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Recevers

The 43 GHz recever's broken RCP HEMT ampliferwas replacedin October After that the recever was
installedon the recever bedthat wasneatly coveredwith persp& andtakento Metsahei's standon Finnish
Space2001Expo. The public foundthe openedecever very interesting. The recever still hasto be testedat
20K.

The 86 GHz recever neededo berepairedust beforethe OctoberCMVA experimentdueto a suddercollapse
of the cold referencdenses isolationsheet. The collapsedmylar piecewasreplacedbut it did not last. The
working solutionwasto completelyremaove theisolationsheetandtightenup the glasslensinstead.

Metsahei hasorderedanen 80-150GHz SiSreceverfrom Nizhny Novgorod.Russiawill payoff someofit's
debtto Finlandby supplyingscientiEcequipmentandknow-how. Therecever andtwo new maserswill bea
smallpartof theEnancialagreement.

SecondHeadInstallation

Theaim of EVN wasto establisi?-heads12 Mbit/secrecordingasa standardeVN modein 2001.By theend
of the year (afterthe £rsttry anda correctedSchedbug) the recordingquality at moststationsusing 2-heads
wasfoundgoodand£rstimagesof 2-headcorrelateddatawereproduced.

CMVA also tested2-headrecordingin Octoberusing the datafrom Effelsbeg, Pico Veleta, Haystackand
Onsala.(More aboutthe sessiorat the web addresshttp://www.mpifr-bonn.mpg.de/EVNB12CMVA.html".)
Metsahei participatedo this sessiorbut with oneheadonly.

Sincetherewereno high frequeng EVN sessionsvith two headsandsinceextremelysmall VLBI group of
Metsahei washeavily occupiedwith variousotherprojects,jt wasdecidedn agreementvith EVN andCMVA
peoplethattheinstallationandtestingof the seconcheadstackat Metsahei would be until year2002.

EVN andCMVA Sessionsn 2001

In JanuaryMetsahei participatedn JIVE recordingtest. The testresultsshavedthatespeciallythe recording
quality of uppertrackswaspoor. Part of the reasonwas mostlikely thin/thick tapeswitching. To improve
recordingquality the writing headwaspre-contouredvith anabrasve tapeat high (40humidityusingthe vac-
uumof 28inchesof waterandtherecordingwith thick tapesvasdonehereafteusingalwaysthis high pressure.

Metsahei missedoneday EVN 22 GHz sessiorin the beginning of March. The reasonsvere both the lack
of thin tapesfor the session(having not received supplementsn time) and an overlapping150 GHz VLBI
experiment.

Thejoint 2 mm VLBI experimentwasorganizedwith Pico Veleta(Spain)and SEST(Chile). Metsadhi bor
rowedanold He-cooledl50GHz SISreceveranda 150GHz noisegeneratofrom PV for thatpurposeDuring
the setupof the recever two engineeuisits from Spainwererequired. Also the main organiserof the experi-
ment,Albert Greve from IRAM-France visited Metséhwi in Marchbeforethe £rstsessionDueto thewealer
aux of the sourcesat higherfrequenciestationde£nedon-off pointing proceduresvereaddedto FS.Also the
antenna maximumelevation waslimited to 35 degreesdueto elevation restictionsof the 150 GHz recever.
Thereweretwo two daysessionspnein March (ME-PV) andanothemonein April (MH-PV-SEST).Duringthe
sessionsheweatherconditionswerevariable;moderaté C-deg at MH, wetat SESTandgoodat PV. Thedata
werecorrelatedat Bonn. The obsenationsfocusedon the strongessourcesi.e. 3C279and3C273,whichwere
detecteddn the baselineMH-PV. Wealer sourcesvere undetectable The baselinesViH-SESTand P\V-SEST
did not causefringes. More aboutthe experimentat the web addresshttp://iram.fr/ARN/aug01/aug01.html”.
Theexperimentwill berepeatedn spring2002.

In OctoberMetsahwi participateda £ve day 3 mm CMVA-session During the sessiorthe weathemwasmostly
rainy andtherewerereceiverandBBC problems.Therecever neededo berepairedustbeforethe experiment
dueto a collaptionof the cold referencdenses isolation sheet. By thenthe sessiorhad alreadystartedand
during the £rst 10 hrs of the experimentpure noisewasrecorded.A WVR experimentwas combinedto the
session.For thatreasornwe weresupposedo monitor IF distributor valuesduring the last part of the session.
As the recever would have neededmore attenuatiorafterit had £nally completelycooledthesevalueswere
overaovn. Also the “manual Tsys calculation” (which is obligatory asthe 86 Ghz recever doesnot have a
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calibrationdiode)sufferedfrom this effect.

Therewassometroublewith BBCs. Changingtheirlocationsandaddinganextra plateto directtheventilation
helpediittle but yet two out of eightBBCs stayedunlocked andtwo othercomplainedaboutlPPS.The BBCs
have functionedduringtestssoanimprovedventilationcouldhelp. The new fanswill beinstalledin 2002.

2.5.2 VLBI Science

ProjectTeam:Wiik (Turku)

A paperdescribing22 GHz VLBI obsenationsanddataanalysisof 15 bright Active GalacticNuclei (AGN)
waspublished.Submilliarcsecondesolutionmagesf sourcesvereincluded.Obsenationscoverthreeepochs
duringyears1992-1996.This studycoversall the sourcedrom the complete? Jy catalogof Valtaojaetal. that
werenotobseredat 22 GHz beforethe £rstepoch.The secondoartof the papemwill be publishedater. It will
focusontheanalysisof images.

2.6 Solar Reseach

Researclsroupat Metséhei: Urpo, Koistinen,Puhakka

2.6.1 Solar Obsewning Campaigns

ProjectTeam:Urpo

Solar obsenations continuedat Metséhei in 2001. Receversworking at 37 GHz and 87 GHz were used.
Numberof observingdayswas45. More than100solarradiationmapsweremeasureéndactive regionswere
trackedfor about200 hoursin orderto detectenegy burstandreleasest radiowaves. Only few eventswere
detected Analysisof measurediatacontinuedn internationakcooperation.

2.6.2 Solar Data Analysis

ProjectTeam:Urpo, Puhakka

Metsahei solardataanalysiscontinuedin internationalcooperatiorwith Russia. solarburstsmeasuredvith
the Metséhei maintelescopevereanalysedusingWignerVille method. Simultaneougurstsmeasuredvith
themaintelescopeand1.8 m “spaceweathertelescope’werecompared Metsahei solarmapswereanalysed
usingimproved IDL-programs.

2.6.3 SpaceWeather Observation at 11:7GHz

ProjectTeam:Urpo, PuhakkaQinaskallio

Sun antennais dedicatedfor continuoussolar obserationswhile the main telescopecould be usedfor that
purposeonly few weeksannually Operationof the instrumentstartedin August2000. Radio&entsstarting
from few SolarFlux Units upto approximatelyd00SFUcanberecordedLogarithmicchannelwill increasehe
dynamicalrangefrom thatessentiallyAll togetherover 200eventsduring2001wereobsenedandfew of them
simultaneouslyvith 37GHz recever of the maintelescopeReadmoreaboutthe Sunantennan chapter2.1.5.
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Figure7: The mostpowerful event obsered by the Sunantennauntil the endof 2001 wasthis onefrom the
activeregionnumber9632. Thelinearchannelvassaturate@lmostfor onehourwhile thelogarithmicamplifer
still offersa possibilityto investicatethe £nestructureof the highestauxes. Accordingto NOAA solarevents
databasever 20000SFU:swereobsenedaround10 GHz region. Pre-lurstquietSunlevel is substractedrom
thegraph.

2.7 Radio Spectroscopy

Researcliroup: Liljiestrom, Urpo

2.7.1 Water Masers

ProjectTeam:Liljestrdm, Gwinn (Univ. of California)

The Metsahei radiotelescopéiasbeenusedfor long-termwatermaserobserationsat 22 GHz. Watermaser
obsenationscommonlyshav dramaticvariationsin aux densityasa function of time. Suchshort-lved (typ-
ically some2 months),dramaticincreasesn cux densityaretermed“outbursts”. Combiningthe Metséhwi
22 GHz databasef somel150 maserouthurstsof W49N (Liljestrém 2000)with simultaneoud/LBI dataof
Gwinn (University of CaliforniaSantaBarbara) notablyobtainedwith the samevelocity resolution Liljestrém
and Gwinn (2000)wereableto £x the free parametersn the shockmodelof Hollenbachand McKee (1979,
1989)andthe masemodelof Elitzur, HollenbachandMcKee(1989). This enablecda straightforvard determi-
nationof some20 physical parameter®f W49N. We checled the validity of thesemodelswith independent
measurement@ndfounda very goodagreemenbetweerpredictionsandobsenations.

The analyseof watermaserswere continuedin 2001 concentratingon the problemhow to extract magnetic
propertiesof densemasingregions. The dataclearly shaved that the obsened velocity auctuationof a line
peakduring maseroutkurstsis nonthermabndcorrelatesvith Alfv enicpressurdaslong asthewave pressure
is nonshocking).The factthat Alfv enic wave auctuationsare orientedperpendiculato the £eldlinesenabled
usto estimatethe inclination angleof the mean£eld to the line of sight from the obsened shiftsin Doppler
velocity of outhurstfeatures.The postshockeeld strengthsveredeterminedrom space/shockelocitiesof the
maselfeature{measuredy VLBI).
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Figure8: This eventfrom the active region number9628was obsered simultaneouslwith the Sunantenna
andthe maintelescopePre-lurstquietSunlevel is substractedrom the graph.

Figure9: Graphfrom the maintelescopealatashowns inverseamplitudesbetweerntwo peakswhencomparedo
thedataof the Sunantenndn picture8. Pre-turstquietlevel is substractedrom the graph.

2.7.2 SpectroscopicSpaceReseach with the Submillimetr e Wave Satellite Odin

ProjectTeam:Liljestrom

ODIN is a Swedishsatelliteprojectwith internationaparticipationfrom CanadafinlandandFrance. Themost
importantspectralinesto be obsenedin avariety of astroplysicalenvironmentsarethe H,O line at 557 GHz
andthe O, line at 119 GHz and487 GHz. The satellitewassuccessfulljaunchedn February2001.
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Figure 10: Solar map measuredn 37GHz with the main telescope. Active region number9628is easily
recognizedrom the bottompartof the Suns disk (LocationS16W03).

Figurell: Multi frequeng spectrumcomposedvith the datafrom NOAA databaseMetséhei obsenations
(11.7GHz and37 GHz) andobsenationsof CrimeanAstroptysical Obsenatory (2.5 GHz and2.85GHz).

ThescientiEcwork of the ODIN astronomygrouphasbeensplitinto 17 projectteamsof which Liljestrom and
J.Black aretheleadersof two scientifcteams:(1) PhotonDominatedRegionsand(2) High-LatitudeClouds.
Besideghesetwo Pl-investicatorresponsibilitiesLiljestrém hasa co-investigator statusn thefollowing ODIN
teams:(1) GalacticCentre,(2) GiantMolecularClouds,(3) StarForming Regions, (4) Shocksand Outaons,
and(5) AbsorptionLines.

Thethermalwaterline at 557 GHz is easilydetectedn photondominatedregions. Figure 12 shaws the Odin
waterspectrunmtoward S140.
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Figurel2: Thethermalwaterline at557 GHz toward S140asmeasuredvith the ODIN satellite.

2.8 Space2001-exhibition

The (amateurjastronomicabhssociatiordrsaarranged large exhibition aboutspaceresearchn Kaapelitehdas,
2.-4.11.Most Finnishinstitutesandcompaniesith spaceresearchactiities hadtheir standin the exhibition,
andin additionto themtherewasan ESA standand several modelsatellites/launcheris the exhibition, and
alsotwo ESA astronautsverepresent.

Metsdhei RadioObsenratoryhada standfeaturingourresearclactiities, andmostof the Metsahei scientists
took turns educatingthe public aboutradio astronomyandthe Metsahei researchprojects. The Metsahei
standfeatured:the small Finnishmagthat had beenonboardthe SpaceShuttleDiscovery during the mission
STS-91in Junel998,the high-frequeng endof the 43 GHZ VLBI recever, a PoverPointpresentatiormbout
Metsahei researchopics,aninternetterminalwith anaccesgo the Metsahei web pagesa VLBI tapeand
explanationaryposteraboutthe VLBI technology and several postersaboutthe various£eldsof researchn
whichthe Metsahwei scientistgarticipate.

Theexhibition wasa greatsuccesswith ca. 25000visitors over thethreedays'time. Therewasa lot of trafEc
attheMetséhei standbecauseéheradioastronomicatecever, theVLBI tapeandthe“oagthathadbeenin the
space’attractedalot of interest.
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Figurel3: Metséhwi standatthe Space2001exhibition.
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X-ray dipsin theradiogalaxy3C 120, Nature, submitted 2001.

13 Zaitsey, V.V., Kislyakov, A.G., Urpo, S.,Stepang, A.V., Shieley, E.l.: TheWignerVille analysisof solar
microwave emission. Astonomyand Astrophysicssubmitted 2001.

14 Liljestrom, T.:, Gwinn, C.: WaterMasersProbingMagneticPressur@ndAlfvénic Turbulencein W49N.
TheAstophysicaldournal, submitted2001.

3.2 International Conferences

1 Liljestréom, T., Gwinn, C.: Inversionof Water MaserObsenationsto ShockPhysics. Sciencewith the
Atacamalarge Millimeter Array, ed. A. Wootten,Carngie Institution of WashingtonWashingtorD.C.
6-8.10.1999Aston. Soc.of the Paci£c's ConfeenceSeries Vol. 235,pp. 32-35,2001.

2 Kangaslahti,P.,, Gaier T., Dawson,D., Tuovinen, J., Karttaai, T., Hughes,N.J., Cong, T.L., Sjdman,
P., Weinreb,S.: Low Noise Amplifersin INP Technologyfor PseuddCorrelatingMillimeter Wave Ra-
diometer IEEE InternationalMicrowave Symposium PhoenixArizona, 20-25.5.2001 SpecialSympo-
siumlssueof the [IEEE Transactionson MicrowaveTheoryand Techniques 2001.

3 Liljestrém, T., Gwinn, C.R.: Time Variationsof WaterMasers.Proceeding®f IAU SymposiunNo. 206
CosmicMases: from Protostas to Bladk Holes Rio de Janeiro5-10.3.2001eds. V. MigenesandE.
Ludke, 8 p.,inpress2001.

4 Liljestrom, T., Winnbeg, A., Booth, R.: First Detectionof Vibrationally Exited Protostargoward Em-
beddedroungStellarobjects.Proceeding®f IAU SymposiunNo. 206: CosmicMasess: fromProtostas
to Bladk Holes Rio de Janeiros-10.3.2001¢eds.V. MigenesandE. Liidke, 4 p.,in press2001.

5 Liljestrém, T., Winnbeg, A., Booth, R.: New Detectionsof 321 GHz Water Maserstoward Late-Type
Stars.Proceeding®f IAU SymposiuniNo. 206: CosmicMases: from Protostass to Black Holes Rio de
Janeirds-10.3.2001eds.V. MigenesandE. Ludke, 4 p., in press2001.

6 Tornikoski, M., LahteenmakiA., Lainela, M., Valtaoja,E.: Possiblenew identiEcationsfor southern
EGRETsourcesProceeding®f the Gamma2001SymposiuBaltimore,USA 3-9.4.20015 p., 2001.

7 LahteenmakiA., Valtaoja,E.: Theeffect of the SED shapeonthegamma-raws. radioemissiondepen-
dencein AGNs. Proceeding®f the Gamma2001 SymposiunBaltimore,USA 3-9.4.20013 p., 2001.
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8 Bottcher M., Aller, H.D., Aller, M.F., Mang, O., Raiteri,C.M., Ravasio,M., Tagliaferri,G., Terasranta,
H., Villata, M., etal.: Multiwavelengthspectraandvariability of BL Lacertagn 2000.Workshopon X-ray
spectoscopyof active galactic nucleiwith Chandia and XMM-Newton Miinchen-GarchingGermary,
2001.

9 TerasrantaH.: Groundsupportfor the gamma-rayobsenatoriesby monitoringthe 200 strongestAGN
at 22 and37 GHz. Maxi Workshopon AGN variability, The Nikko KanayoHotel, Tochiyi, Japan,10-
11.3.2001.

10 Valtaoja,E., Savolainen,T., Wiik, K., LahteenmakiA.: Millimeter continuumvariations,VLBI struc-
ture, and gamma-rays:investigating shocled jet physics, AGN Variability Acrossthe Electomagnetic
SpectrumSydne, Australia,June2001.

11 TerasrantaH.: Multiwavelengthspectraand variability of BL Lacertaein 2000. Blazars Astrophysics
with Bepposaxand Other ObservationsFrascatijtaly, 10-11.12.2001.

3.3 Laboratory Reports

1 Urpo, S.,Mujunen,A. (editors):Metsahei RadioObsenratory AnnualReport2000. Metsdhei Reports
HUT-KURP-22 37p.,2001.

2 Sjoman,P, HughesN.: Plancktechnology70 GHz DemonstratoifestReport. Metsahei Publications
on RadioScienccHUT-MET-33, 26 p., 2001.

3 Liljestrém, T., Gwinn, C.R.: WatermasergprobingmagneticpressurandAlfvénic turbulencein W49N.
Metsahei Publicationson RadioScienceHUT-MET-34, 30 p., 2001.

4 Liljestrom, T.: Radiospectroscopistudieson cosmicwatermasers.Metsdhi Publicationson Radio
ScienceHUT-MET-35, 147p.,2001.

5 Zaitsey, V.V, Kislyakov, A.G., Urpo, S., Stepang, A.V., Shikelev, E.I.: Low-Frequeng Modulationsin
SolarMillimeter Wave Bursts.Metséahei Publicationson RadioScienceHUT-MET-36, 18 p., 2001.

3.4 Other Publications

1 Ritakari,J.: Cost-Efective Next GeneratiorCorrelator http://kurp-wwwhut.£/vibi/instr/Corelatorhtml,
2001.

2 Ritakari,J.: Next GeneratiorVLBI Station.http://kurp-wwwhut.£/vIbi/instr/N&tGenDAR.htm) 2001.
3 Ritakari,J.:True off-the-shelfMark 5. http://kurp.hut.£/vIbi/instr/2001.

4 Mujunen,A.: TheSustaine®isk Streamindg?erformancef COTS Linux PCs.http://kurp-wwwhut.£/vIbi/instr/pcwihtml|
2001.

5 Riou, M.: Reportof my trainingcourse.16 p., 2001.

6 Harju,J.,Liljestrom, T., Mattila, K.: Odinintahtitiedeohjelmassetsitaarvettaja happealvaruusuutiset
2, pp. 12-13,2001.

4 Visits to Foreign Institutes
Visit to the VIRAC radio telescopeén Latvia, in conjuctionwith the 2001 Nordic-Baltic SummerSchoolin
RadioAstronomy 26.7.2001M. Tornikoski

Obsenationsatthe SESTtelescope4.-28.8.2001M. Tornikoski, I. Jussila.
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Visit to NASA GoddardSpace-light Center(GSFC),Baltimore,Maryland,USA; developmenton FSLinux 4
operatingsystemdistribution, 12.8.—23.8.2001A. Mujunen.

University of Oxford, Astroplysics,United Kingdom, severalvisits, A. Lahteenmaki

5 Visiting Scientists

Dr. GoranOlofsson,StockholmObsenatory, Ruotsi

Dr. Albert Greve, Institut de RadioAstronomieMillimetrique, Ranska

Dave John,Institutode RadioAstronomia,Spain

Dr. Igor Zinchenlo, RussianAcademyof Sciencenstituteof Applied Physics,Russia

Dr. Vyachesla Vdovin, RussianAcademyof Science)nstituteof Applied Physics,Russia
Dr. Igor Lapkin, RussianAcademyof Science)nstituteof Applied Physics,Russia

Dr. AlexanderShtaryuk, RussiamAcademyof Sciencenstituteof Applied Physics,Russia
Dr. A.G. Kislyakov, CentralAstronomicObsenatory, Russia

Dr. V.V. Zaitsey, RussianrAcademyof Science|nstituteof Applied Physics,Russia

Dr. PolinaYavorovskaya,RussianAcademyof Science)nstituteof Applied Physics,Russia
Dr. Vladimir Bogod,SpecialAstrophysical Obsenratory Russia

6 Thesis

Thesisfor the degreeof Doctorof Philosoply:

TarjaLiljestrém: Radiospectroscopistudieson cosmicwatermasers.

7 Teaching
The Post-graduateeminaron SpaceTechnologyll, Spring2001: “Radio Astronomy:New Challengegor the
New Millennium”, weeklylectures M. Tornikoski, A. Lahteenmaki

The 2001 Nordic-Baltic SummerSchoolin Radio Astronomy Ventspils,Latvia, 25.-29.7.,Two lectures:“In-
troductionto Active GalacticNuclei” and“Radio Obsenationsof Active GalacticNuclei” / M. Tornikoski

Lectureto theastronomyspecialitygroupof the Anttila JuniorHigh School:radioastronomicatesearchrecent
developmentsn astronomyandthework of anastronomer20.11.,M. Tornikoski

Supervisoffor llona Jussilas Masters Thesis/ M. Tornikoski

GeneraMetsahei toursandshorttalksaboutradioastronomicatesearcho visiting groups:M. Tornikoski, P,
Kdnodnen,S. Urpo, P. Kéndnen H. Terdsranta). Peltonen.

8 Other Activities

Referedor SolarPhysics,S. Urpo

Memberof a working group for nominationof a professorshigo spacetechnology Helsinki University of
TechnologyS. Urpo
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8.1 Participation in Boards and Committees

Boardmemberof the FinnishAstronomicalSociety 2000-2001M. Tornikoski.

Memberof the ScientiEcOrganizingCommitteeof the2001Nordic-BalticSummelSchoolin RadioAstronomy
/ M. Tornikoski

Memberof the steeringcommitteeof the ANTARES SpaceResearchiProgramM. Tornikoski
URSI Comission] (Radioastronomydelegate/ M. Tornikoski

AAS, AmericanAstronomicalSociety memberS. Urpo.

AMS, TekesGuiding Group,memberS. Urpo.

Planck, TekesSteeringGroup,membeyS. Urpo.

COSRAR, Committeeon SpaceResearchi-innishNational Committeemmembey S. Urpo.
COSRAR, CommissiorE2, SolarPhysics,memberS. Urpo.

EAS, EuropearAstronomicalSociety foundingmemberS. Urpo.

ESA, EuropearSpaceAgeng/, SPCScienceProgrammeCommitteedelegateS. Urpo.
EVN, EuropearVLBI Network Boardof Directors,memberS. Urpo.

Hvar ObsenratoryBulletin, Boardof EditorsS. Urpo.

IAG, associatenemberS. Urpo.

IAU, FinnishNationalCommittee memberS.Urpo.
RISC,RadioastrorinternationalScienceCommittee membelS. Urpo.
TuorlaObsenatory, vice memberof the BoardS. Urpo.

URSI, FinnishNationalCommittee vice memberS. Urpo.

Working Groupfor Finnish-RussiaiCooperatiorin Spacd-ield, memberS. Urpo.

8.2 International Meetingsand Talks

IAU Symposium206, Cosmicmasers:from protostargo black holes,5-11.3.2001 Angra dos Reis, Rio de
JaneiroBrasil, invited talk: Time variationsof watermasersT. Liljestrom.

IAU Symposium206, Cosmicmasers:from protostargo black holes,5-11.3.2001 Angra dos Reis, Rio de
Janeiro,Brasil, poster: First detectionof vibrationally excited water masersoward embedded/oung stellar
objects,T. Liljestrom.

IAU Symposium206, Cosmicmasers:from protostargo black holes,5-11.3.2001 Angra dos Reis, Rio de
Janeiro,Brasil, poster: New detectionsof submillimeterwater masersat 321 GHz toward late-typestars,T.
Liljestrom.

Maxi workshopon AGN variability, 10-11.3.2001Nikki, Japantalk: Groundsupportfor the g-ray obsenato-
riesby monitoringthe 200 strongestat-spectrunAGN at 22 and37 GHz, H. Terésranta.

Blazarastroplysicswith BebboSaxandotherobseratories,10-11.12.2001Frascatiltaly, H. Terasranta
Gamma-rayastroplysics2001 SymposiumBaltimore Maryland4-6.4.2001 Poster‘PossibleNew Identi£ca-

tionsfor SoutherrEGRETSources™ Presentatiomat the pressconferencé M. Tornikoski
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PlanckLFI Consortiummeetingl7.-19.10.2001EibseeeGermary M. Tornikoski, A. LahteenmakiM. Parvi-
ainen.

The ScientiEcProgrammedf Planck,First GeneralMeeting,30.1— 2.2.2001 ESTECNoordwijk, The Nether
lands,A. Lahteenm&kiM. Tornikoski, S. Urpo

Gamma2001,Gamma-RayAstrophysics2001,4 — 6.4.2001 Baltimore,Maryland,USA. Poster:The effect of
the SED shapeon the gamma-raws. radio emissiondependencen AGNs, A. LahteenmékPoster:Possible
new identi£cationdor southerrEGRETsourcesM. Tornikoski, A. LAhteenmaki

PlanckWorkshopon ImageProcessing4 — 6.7.2001 Pisa,ltaly, A. LahteenmakiM. Parviainen
ESA/SPCMeeting26-27.2.2001Paris,France S. Urpo

EVN DirectorsMeeting,3-6.5.2001Torun,Poland,S. Urpo

EVN DirectorsMeeting,22-23.11.2001ManchesterUK, S. Urpo

Odinworkshop,14-15.12.20010nsalaSwedenT. Liljestrom.

8.3 National Meetingsand Talks

Tutkas/Rirlamentof Finland,talk: Finlandin mappingof the mostremoteobjectsof the Universe 4.4.2002 S.
Urpo

Thescienti£csocietyof NaturalPhilosoply, Houseof SciencesHelsinki, invitedtalk: CosmicWater 26.4.2001,
T. Liljestrom.

Space2000Seminay22.5.2001)nnopoli, Espoo,s. Urpo
Spacestratgy meetingorganizedby the FinnishSpaceCommittee 19.10.2001Spektri,Espoo,S. Urpo

Antaresfall seminay Helsinki, 1.11.2001,S. Urpo, talk “Planck satelliteandthe foregroundseparation” M.
Tornikoski

8.4 Participation in summerschools

2001 Nordic-Baltic SummerSchoolin Radio Astronomy: Radio Universe,Ventspils,Latvia, 15-28.7.2001,
llona Jussila

Iram SummerSchool2001,0bservingTechniquesandApplications,SierraNevada,Spain,14-21.9.2001llona
Jussila

AstrometryandGeodesysummerSchoolin Bologna,17-28.9.2001PrisseKdndnen

8.5 Public Relations

Space2001exhibition, 2.-4.11. KaapelitehdasPreparatiorfor the exhibition and/orshortpresentationabout
theMetsahei researclactvities atthe Metséhei RadioObsenatory's stand:all the Metsahwi staf.

Pressconferenceof the FinnishPlanckSuneyor Consortium 3.4.2001,S. Urpo, Talk on the extragalacticand
galacticradiosourcescienceA. Lahteenmaki

Severalnewspapeiarticlesfollowing the pressconference.

Radiointerview aboutsolarradiocaresandaurorallights, 3.4.2001 S. Urpo
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9 Personnelin 2001

Permanent Positionsfunded by the Helsinki University of Technology

Urpo, SeppoProf.,Dr.Tech.

Hurtta, Solweig, Ms.
Oinaskallio,Erkki, Mr.
Peltonen,Juhani,Dr.Tech.

Directorof theinstitute,
Docent

Secretary

Technician
Laboratoryengineerparttime

Scientifcand Technical Staff Funded by Reseach Contracts

JussilaJlona, student

KahanpéaaHenrik, student
Koistinen,Olli, Lic.Tech.
Kujala,Pasi,student,
Konodnen Prisse student
Liljestrém, Tarja, Lic.Phil.
LahteenmakiAnne,Dr.Tech.
Mujunen,Ari, Dipl.Eng.
Parviainen Mikk o, student,

PuhakkapPekkastudent
Ritakari,Joulo, Dipl.Eng.
Ronnbeg, Henry, Mr.
SaarinenVille, student

Sjéman PekkaDipl.Eng
Terasrantatarri, Dr.Tech.
Tornikoski, Merja, Dr.Tech.

Wiik, Kaj, Dipl.Eng.

Metsahovi Advisory Committee

Juuti,Pauli, M.Sc. (Eng)
Pellinen,Risto, Prof.
SomervuoPekka,Dr.Tech.
TanskanenPekka,Prof.

Researchaid, full time 1.6-31.8.
parttime 1.1-31.5..1.9-31.12.
Researchaid, 21.5-31.8.
Researcheparttime
Researchid, 1.6-15.7.
Researchaid
Researcheparttime
Researcher

Researcher

Researclhaid, full time 28.5-31.8.
parttime 1.9-31.12.
Researchaid, 25.6-31.12.
Researcheparttime

Mechanic

Researchid, full time 1.6-31.8.
parttime 1.4-31.5.
Laboratoryengineer
Researcher

SeniorFellow, Academyof Finland,

Seppo.Urpo@hut.£

Solweig.Hurtta@hut.£
Erkki.Oinaskallio@hut.£
jussi@kurp.hut.£

ilo@kurp.hut.£

Olli.K oistinen@hut.£

prisse@kurp.hut.£
Tarja.Liljestrom@hut.£
alien@kurp.hut.£
Ari.Mujunen@hut.£

pare@kurp.hut.£
pvspuhak@kurp.hut.£
jr@kurp.hut.£

vss@kurp.hut.£
psj@kurp.hut.£

hte@kurp.hut.£
Merja.Tornikoski@hut.£

Docentof spaceechnologyandradioastronomy

Graduatestudent

Kaj.Wiik@iki.£

Tiuri, Martti, Prof.emer, M.P. (Chair)

Valtonen Mauri, Prof.

Urpo, Seppo Prof. (Secretary)
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METSAHOVI PUBLICATIONS ON RADIO SCIENCE

HUT-MET-27

HUT-MET-28

HUT-MET-29

HUT-MET-30

HUT-MET-31

HUT-MET-32

Silja Pohjolainen(ed.): CESRAWorkshopon CoronalExplosive Events.1998.

AnnelLéhteenmakiEsko Valtaoja: Total aux densityvariationsin extragalacticradiosources.
IIl. Dopplerboostingfactors Lorentzfactorsandviewing anglesfor active galacticnuclei. 1999.

V.V. Zaitsey, S. Urpo, A.V. Stepanu: Dynamicsof enegy releaséen singlecareloop. 1999.

V.V. Zaitses, S. Urpo, A.V. Stepane: Radiationsignature®f solarenegy releaseat
mm-wavelengths:Advancedcircuit model. 1999.

AnneLahteenmakiTotal aux densityvariationsextragalacticradio sourcesobsenations
andanalysis.1999.

V.V. Zaitses, A.G. Kislyakov, S.Urpo, A.V. Stepang, E.I. Shkelev: TheWignerVille Analysis
of SolarMicrowave Emission,2000.

METSAHOVI REPOR'S

HUT-KURP-13

HUT-KURP-14

HUT-KURP-15

HUT-KURP-16

HUT-KURP-17

HUT-KURP-18

HUT-KURP-19

HUT-KURP-20

HUT-KURP-21

HUT-KURP-22

HUT-KURP-23

Silja Pohjolainen(ed.): Metsahei RadioObsenratory AnnualReport1997.1998.

Ari Mujunen,Mika PerttulaJanEngelbeg: UsingCVS at Metsdhai. 1998.

S.Urpo, A. Mujunen(eds.):Metsahei RadioObsenatory, AnnualReport1998.1999.
J.Engelbeg, A. Mujunen,E. Oinaskallio:RadioSpectrumMonitoring System- spektrd.2000.
EsaVilenius, PrisseKononen:Calibrationof the “GroWeather'weatherstationsat Metsahi. 2000.
PrisseKondnen:*“Weather@Metsami’ —weathemonitoringsystemat Metsahei. 2000.
S.Urpo, A. Mujunen(eds.):Metsahei RadioObsenatory, AnnualReport1999.2000.
J.Engelbeg, A. Mujunen: EFOSMonitoring System- efosd.2000.

P. Kdnonen:“Efos9@Metséha” — Efos9 HydrogenMaserMonitoring Systemat Metsahei. 2000.
S.Urpo, A. Mujunen(eds.):Metsahei RadioObsenatory, AnnualReport2000.2001.

S.Urpo, A. Mujunen(eds.):Metsahei RadioObsenatory, AnnualReport2001.2002.

ISSN1455-9579



