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1 Introdution

Metsähovi Radio Observatory, a separate researh institute of Helsinki University of Tehnology

(TKK) sine May 1988, operates a 14 m diameter radio telesope at Metsähovi, village of Kylmälä

in Kirkkonummi, about 35 km west from the Otaniemi university ampus.

Metsähovi is ative in the following �elds: radio astronomial researh, multifrequeny astronomy and

spae researh, development of instruments and methods for radio astronomy, and (radio) astronom-

ial eduation. Sine 2004 also geodeti VLBI observations are done in Metsähovi in ollaboration

with the Finnish Geodeti Institute.

In year 2006 20 sientists, engineers, researh assistants and support personnel worked at the institute.

Six of the employees are funded by the Helsinki University of Tehnology, and the others are funded

by researh projets �naned from outside soures. In 2006 the total expenditure of the Metsähovi

Radio Observatory was 768 105 euros, inluding salaries and the rent of the o�e and laboratory

spae at the Metsähovi premises. This was �naned by Helsinki University of Tehnology (70 %),

Aademy of Finland (13 %), European Union (7 %) and other outside soures (10 %).

The funding situation has not improved during the reent years. The TKK funding has inreased a

little, mainly in the form of direted projet funding that has e.g., enabled us to get the 10 Gbit/s

data onnetion to Metsähovi, but the Aademy of Finland funding level has deteriorated during

this deade. Lukily the Metsähovi PhD students have been suessful in obtaining positions with

the Finnish Graduate Shool in Astronomy and Spae Physis. Currently two of our students (Ilona

Torniainen, Talvikki Hovatta) are funded by the graduate shool.

One again, in 2006 Metsähovi was part of a onsortium that applied for the Aademy of Finland's

Center of Exellene program. The onsortium was led by professor Valtaoja from the Tuorla Ob-

servatory. In the �rst phase we were suessful, and during the seond phase we submitted a very

extensive researh plan and were interviewed by international expert evaluators. We reeived the

highest possible grades, but were still not seleted as one of the Centers of Exellene in the very

tight ompetition.

However, the Plank researh team lead by Dr. Anne Lähteemäki was seleted as one of the �Out-

standing Junior Researh Groups� of TKK. This means extra funding from TKK for the group for

two years.

Our researh goals are set high: we aim to be among the top level researh institutes in those �elds

of astronomy and tehnology that we are ative in. The sta� of Metsähovi is talented and motivated,

and we are determined to keep this �Metsähovi spirit� alive also in the future.

June 7th, 2007

Merja Tornikoski

Diretor of the TKK / Metsähovi Radio Observatory
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2 Researh Ativities

In this hapter the main researh ativities at Metsähovi are introdued. Some of the projet teams

inlude also sientists working at other institutes. The ontat person at Metsähovi is underlined in

eah projet team list.

2.1 Radio Astronomial Instrumentation

Researh Group at Metsähovi: Tornikoski, Peltonen, Mujunen, Kallunki, Oinaskallio, Ritakari,

Rönnberg

2.1.1 3 and 2 mm SIS Reeivers

Projet team: Peltonen, Mujunen, Oinaskallio, Kallunki, Rönnberg

The mm-wave SIS reeiver onstruted by Institute of Applied Physis, Russian Aademy of Sienes,

Nizhny Novgorod, Russia was used twie for 3 mm VLBI observation sessions in 2006. For the

April session the reeiver was tuned arefully in the laboratory and it showed high sensitivity (noise

temperatures ∼ 80 K) for both polarization hannels. However after installing the reeiver up on

the telesope the sensitivity was degraded to 130 K for the B-hannel (LCP) and to 240 K for the

A-hannel (RCP), respetively. Another drawbak was observed i.e. the sensitivities were dependent

of the elevation angle. This might indiate that there was some loose ontat inside the dewar whih

annot be anymore repaired during the session.

For the Otober session the IAP personnel did not sueed to restore the sensitivity of the reeiver

even in the laboratory. For the hannel B 180 K was measured and the RCP-hannel was almost

dead. On the telesope again the noise temperature of the working hannel inreased to 300 K. With

suh a reeiver the session ould not be performed suessfully.

In August, 2006 the Agreement between the Governments of the Russian Federation and the Republi

of Finland was �nally signed. Metsähovi Radio Observatory is inluded in the list for delivery of

radioastronomi reeivers from IAP with a total value of the Contrat as one million US dollars. The

severe problems during the Otober session have led the original plan to simply upgrade the old SIS

reeiver with new omponents. The InP HFET tehnology at 3 mm frequenies now ompetes with

SIS mixers and the hoie between these two is determined rather by other requirements than only

the noise performane. The most severe drawbaks of SIS mixers are the ooling requirement to 4

K, reeiver annot be tested at all at room temperature, the observed unreliability of the system and

need for expert servies for the start-up, tuning and shut down. Negotiations with IAP personnel

have been started with help of Pekka Sjöman (DA-Design Oy) to hange the reeiver struture to be

based on the MMIC tehnology ooled to 20 K ambient temperature.

The 2 mm reeiver was not tested during 2006. The plan for the future is that when the 3 mm part

is hanged to the new dewar, this old 4 K system is used only for 2 mm reeiver.

2.1.2 Reeiver Maintenane and Upgrades

Projet team: Peltonen, Mujunen, Oinaskallio, Kallunki, Rönnberg

During the year 2006 the repair of the 43 GHz dual hannel VLBI reeiver was started. First the

room temperature part of the system was tested. This part onsists of a 40-45 GHz mixer/tripler

assembly, two phase loked loal osillators and two IF-setions. The �rst LO(1) frequeny is set

to 11.62 GHz and after the tripler the Q-band LO is at 34.86 GHz. The �rst IF-band is ampli�ed

46 dB and limited by a bandpass �lter to 8.0-9.5 GHz. The seond LO is set to 7.62 GHz to down

onvert the signal to the standard 0.5-1.0 GHz VLBI band. Both of these LO's are YIG-osillators
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Figure 1: Reeiver hange in progress (J. Kallunki, H. Rönnberg)

Figure 2: Reeiver hange in progress (J. Kallunki, A. Mujunen)
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Figure 3: Reeiver hange in progress. Getting ready to lift up the 37 GHz ontinuum reeiver. (A.

Mujunen, J. Kallunki, H. Rönnberg)

Figure 4: Reeiver hange in progress. Riding up with the ontinuun reeivers (H. Rönnberg)

4



Figure 5: Reeiver hange in progress. Installing the 22 GHz ontinuum frontend (J. Kallunki, A.

Mujunen)

with voltage oarse tuning and the FM-oil is exploited for the phase loking. The LO(1) an be

tuned via ADAM/NuDAM module network and LO(2) is set manually to the desired �xed frequeny.

The phase loking sheme uses 100 MHz frequeny standard followed by a omb generator and the

PLL IF-frequeny is 20 MHz. Thus the LO frequeny is N x 100 MHz + 20 MHz and the harmoni

numbers are N = 116 and 76, respetively. The phase lok status an be monitored via the above

mentioned module and both of the LO's are operating without failures.

The reeiver was tested with a oherent signal at 43.23 GHz enter frequeny whih an be generated

by Rohde&Shwarz synthesizer multiplied by a Spaek quadrupler. These tests indiate that the room

temperature part of the reeiver works orretly aording to the blok diagram and theoretially

alulated signal levels and frequenies were measured.

The new MMIC-based LNA's developed at Ylinen Eletronis were installed to the ryogeni front

end. The ooling apaity of the CTI model 22 refrigerator (1 W at 20 K) is quite not enough to ool

the LNA's adequately. The ambient temperature reahes only down to 50 K but this is onsidered to

be aeptable with some sari�e to the sensitivity. However the LNA's did fail to operate probably

due to an eletrial stati disharge. The MMIC devies are more sensitive to bias transients than the

separate HEMT transistors and the operation points (voltages) are signi�antly lower. The LNA's

were sent to DA-Design Oy (Pekka Sjöman) to be repaired and the bias iruitry and espeially the

grounding problems are investigated thoroughly.

The 22 and 37 GHz ontinuum reeivers have been operated again without severe failures. This is

atually amazing beause both of these use GaAs Gunn osillators as LO soures. The low e�ieny

of these old GaAs devies means that the inside temperature of the semiondutor material is very

high and this predits theoretially a short lifetime for the ative omponent.

5



In onjuntion with the earlier mentioned new ontrat with IAP also these reeivers should be

replaed to a modern reeiver omplex. The original plan is to install both 22 and 37 GHz reeivers

in one dewar (if mehanially possible) and the front end should be ooled to 20 K. Also a new sheme

for ontinuum reeivers should be adapted i.e. pseudo-orrelation radiometer priniple. This means

two important advantages: Dike-swith and LO are not needed, the broadband signal is deteted

diretly. The drawbak is the need of a phase shifter for the high signal frequeny. Negotiations with

IAP personnel have been ontinued to larify their tehnial apability to onstrut suh a omplex

system.

The 2/8 GHz Geo-VLBI reeiver has proven to be reliable. Only some leaning and tightening of the

SMA-onnetors has been done and the feed horn was proteted with an extra tape to avoid moisture

penetration into the feed system.

2.1.3 IT Infrastruture

Projet Team: Mujunen, Lindfors

Metsähovi Internet onnetion based on two regular ADSL modems was replaed with a tunneled

aess over the diret 10 Gbits/s Funet �ber onnetion. Just like with the modems, the tunnel

endpoint is at university ampus to ensure aess to servies only available on the university internal

network.

Both hardware and operating system onsolidation ontinued with new desktop purhases being

made with the Hansel government purhasing arrangement of Dell OptiPlex GX620 omputers with

long-term on-site warranties (3�4 years). A single installation of Windows Server 2003 Terminal

Server for networked aess to seleted Windows appliations was established with a VMware virtual

mahine environment. This allowed the new �winapps� server to run on the same powerful �apps1�

Linux hardware as the general Linux appliation server, sharing the CPU and memory resoures.

Additionally, virtual mahines allow easier rollbak of irreversible Windows operating system hanges

and failed software installations.

Aessing remote desktops has inreased onstantly at Metsähovi. Pratially all observations are

performed using Linux VNC servers whih are being aessed by observers both at Metsähovi and at

home o�es. Windows appliations an be aessed in �rdesktop� RDP sessions from both Linux and

Windows omputers, and a similar general tunneled RDP aess was set set up to enable everyone

at Metsähovi to use new university systems Rondo (invoies) and Travel (travel expense laims).

Multi-site network bakup system was enhaned with a entralized Linux system disk bakup om-

puter �remus� whih enables emergeny network boot in ase of system disk failures. Another small

dediated server �ds� was reated to host CD and DVD images, making them available in the internal

network in a variety of ways suh as web, NFS, and Samba. The �ds� additionally provides a wall-

mounted LCD display in the viinity of Metsähovi entry door whih has proved to be espeially useful

for using the ar pool reservation system �ommute.pl�. This system is based on Perl and MySQL

and it was reated by Miika Turunen to alleviate the problem of maintaining ar seat reservations on

a physival paper list at university ampus.

2.1.4 Hydrogen Masers

Projet Team: Oinaskallio, Kallunki, Mujunen

The performane of Kvarz 70 Ch1-75 H maser frequeny standard ontinued to be very good. Seond

maser (Kvarz 69) had problems with pps (Pulse Per Seond) signal. The maser didn't sent the pps

signal. Reason for this was that pps board was broken. PPS board was hanged by IEM Kvarz

in Otober. After this Maser has been worked without failures. During the year 2007 moleular

hydrogen soure and frequeny omparator will be hanged in maser 69. In Figure 6 the time

di�erenes between the two H masers and several GPS loks is being illustrated.
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2.1.5 Clok Di�erene Measurement

Projet Team: Mujunen, Kallunki, Oinaskallio, Rönnberg

Metsähovi started to use lok di�erene measurement system (alled "Clodi") in 2002 for measur-

ing to lok di�erene between di�erent GPS (General Position System) loks and hydrogen maser.

During the years was appeared that "Clodi" gives fault values whih aren't related to maser itself.

In 2006 "Clodi" abel software was reprogrammed with using new ompiler. Also CPLD (Complex

Programmable Logi Devie) was hanged to faster CPLDs (Xilinx XC9572XL-10-PC44 �> Xilinx

XC9572XL-5-PC44). These hanges aused that unwanted failures disappeared. Figure 6 was gen-

erated with Clodi system. Also other maser monitoring softwares were development during year for

helping to �nd out maser ondition.

Figure 6: Time di�erenes of H maser and GPS loks, in miroseonds.

In January 2006 pps board of maser 69 was broken whih an be seen from Figure 6. The level of

measured value went out of sale. During the year pps signal was adjusted to the sale several times.

2.1.6 New Hardware

Projet Team: Mujunen, Kallunki, Oinaskallio, Rönnberg

Harmful frequeny measurement system

The old interferene measurement system was renewed. Antenna pole was modi�ed. Preampli�er

was hanged to more sensitive ampli�er and also the noise level of new ampli�er is muh more lower.

In addition the spetrum analyzer was replaed by a new one. Software (for saving the results) de-

velopment is still un�nished. Software will be ompleted during the year 2007. Figure 7 illustrates a

general overview of interferene measurement system.
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Figure 7: Interferene antenna.

Sunant

Both motors (inluding gearbox) in SunAnt antenna were hanged during the year. New gear ratio

of azimuth motor is 159:1 (old: 66:1) and new gear ratio of elevation motor is 246:1 (old: 159:1).

These hanges make more aurate traking of sun possible and lifetime of the motor is higher. Also

some o�set parameters were heked and hanged in antenna traking software.

UPS (uninterruptible power supply)

New UPSes were added in the VLBI (Very Long Baseline Interferometry) rak, also some UPS extra

batteries were added and hanged.

Monitoring

New monitoring sensors were added in various loations. Examples for those are temperature and

humidity sensors in the ontrol room and temperature sensor in the antenna ontrol rak. Also sensors

for monitoring UPS extra battery urrent were added.

Building maintenane in Metsähovi

In the antenna area the old power feed fuse boxes were renewed during August and September. The

old four wire wiring system was substituted by a modern �ve wire system and the traditional fuses

replaed by automati iruit breakers and ground fault iruit interrupters where appropriate. The

old system originated from 1973 when Metsähovi Radio Observatory was founded. The new system

improved the quality of eletriity in the whole antenna area. This renewing was made by ISS.

The Air-onditioning unit was renewed in ontrol room in June. This was made by Airtek Oy.

Radome heater was renewed in January 2007. This was made by MEPU Oy.
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2.1.7 Automatization of Quasar Observations

Projet Team: Tornikoski, Hovatta, Kotiranta, Lähteenmäki, Turunen, Lindfors, Mujunen, Oinaskallio

The automatization of quasar observations has reahed a point where we an use the urrent measure-

ment software and pratially all of the auxiliary funtions needed during quasar observations over

the Internet. The observations are always run through a vn session. This enables any observer to

pik up the observing session from any terminal onneted to the net, ie., transition from observations

done on site to a remote session are smooth.

A human observer is still needed for the major tasks of soure seletion, pointing o�set determination

and noise diode alibration, as well as naturally for the overall monitoring of the data quality. The

urrent automatization system, however, enables the observer to take relatively long breaks (a few

hours to a full night, depending on the soure seletion and the weather onditions et.).

An e�ort was started to ompletely replae the old Contobs program by new software, and even

though this software reahed a point where it ould be tested by observers, Contobs was still used for

atual observations. We hope to be able to �nally replae Contobs by new and muh more advaned

software in 2007.

2.2 VLBI Instrumentation

Projet team: Ritakari, Mujunen, Wagner, Molera

In April 2006 Jan Wagner repaired the bank of failing BBC baseband onverters by replaing dividers

in the LO synthesizer. In August 2006, orrelation plots from geodeti VLBI experiments revealed a

�lter board signal leakage problem in most of the BBCs. The �lter boards were subsequently modi�ed

and �xed by Jan Wagner and Guifre Molera.

2.2.1 eVLBI and EU FP6 EXPReS

Projet team: Ritakari, Mujunen, Lindfors, Wagner, Molera

During 2006, 10 Gbps Internet onnetivity to CSC/Funet was established in Metsähovi. Metsähovi

was the �rst radio observatory in the world to have a 10G onnetion. The 10G onnetivity was

aquired for EU EXPReS SA2, in order to reate an e-VLBI test bed at Metsähovi, and a dark �bre

was ordered already at the end of 2005. The required ontrats were worked out by Jouko Ritakari

and Ari Mujunen.

For loal networking, an Extreme Networks Summit X450 24-port swith with an optional 10 GBASE-

ZR extended range (up to 80 km) �bre module was bought. The swith was on�gured by Timo

Lindfors and Jan Wagner for a new e-VLBI test network on the Internet.

Guifré Molera and Jan Wagner built several e-VLBI test bed PCs, and installed a preon�gured

Metsähovi e-VLBI Debian system image reated and maintained by Jan Wagner. Initial 10G �bre

ommissioning tests resulted in over�ooding the by that time bottleneked 2.5G link apaity at CSC,

as a result of whih Ritakari was invited to give presentations at FUNET.

During summer 2006, in ooperation with several other European stations, real-time e-VLBI on

the Metsähovi 10G �bre was tested using the further improved Tsunami protool. Tests suessfully

ahieved aggregate rates up to 1.5 Gbit/seond. Partiipating stations inluded Jodrell Bank, Onsala,

Bonn, Jive and Torun. Test aounts to the Metsähovi e-VLBI PCs were handed out to several

interested people in other European and Japanese observatories.

In Otober 2006, a larger sale e-VLBI test and transfer demonstration was arried out for the EU

EXPReS Month 7 Demo. Real-time streaming several VLBI experiments over the Internet to JIVE
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and Metsähovi from Jodrell Bank, Onsala and Metsähovi was a full suess. Rates of 256 and 512

Mbit/seond were easily maintained.

After a real-time Tsunami modi�ation by Wagner and Ritakari, another world �rst was ahieved

in Deember 2006. Antenna data was streamed at real-time 896 Mbit/seond over a 1G network

onnetion bottlenek, both loally and over the Internet to Jodrell Bank. The higher rate allows

1.32 times better VLBI sensitivity.

For the EU EXPReS projet and real-time e-VLBI data aquisition, Jan Wagner arried out several

software development tasks. The earlier Linux 2.4 kernel driver for the VSIB data aquisition board,

programmed by Ari Mujunen, was ported to the new Linux 2.6 kernel. Some additional small VSIB

software tools, suh as a real-time spetrum display, were developed. Guifre Molera arried out several

long-term stress tests for the new kernel module, whih at the same time tested the noise immunity

of the VSI abling in the VLBI omputer rak.

The Tsunami UDP transfer protool, modi�ed in 2005 by Jouko Ritakari and Timo Lindfors for real-

time e-VLBI with the VSIB board, was further developed by Jan Wagner. A new open-soure projet

for Tsunami was opened on SoureForge by Wagner. Tsunami needed several stability improvements

and a number of new features to be usable for prodution use in real-time e-VLBI observations. In

winter 2006, Wagner developed additional FieldSystem shedule interoperability sripts for real-time

Tsunami that had been desired by other European observatories.

Aspiring EVN stations in Ukraine and Latvia were equipped with the Metsähovi PCEVN system.

Hardware setup was aided and initial fringe heking tests were run at the stations under onsultation

of Mujunen, Wagner and several other partiipants.

In later autumn 2006, the apabilities of the IBM Cell Broadband Engine, tentatively to be used in

a Metsähovi software orrelator, were researhed by Jouko Ritakari and Ari Mujunen. Jan Wagner

began testing and evaluating the Linux based Cell software development kit and the inluded Cell

simulator.

2.3 VLBI Observational Ativities

Projet Team: Mujunen, Ritakari, Wagner, Molera

2.3.1 VLBI Sessions in 2006

Projet Team: Mujunen

No EVN 22 GHz nor 43 GHz sessions. Eight 24 h geodeti shedules were run in six reeiver hange

sessions.

Two 3 mm/86 GHz mm-VLBI sessions of GMVA (Global mm-VLBI Array) were onduted in April

and in May.

2.3.2 ESA Smart-1

Projet Team: Mujunen, Ritakari, Wagner, Molera

In May 2006, Metsähovi was one of the stations to partiipate in aurate VLBI traking of the

trajetory of ESA's eletroni propulsion SMART-1 moon mission spaeraft using the geodeti S/X

reeiver.VLBI was used also to trak the S/C �nal desent and international rash landing on the

Moon on 03-Sep-2006.
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Figure 8: Dynami spetra of S/C signal as observed by Mediina (left) and Metsähovi (right) during

the spaeraft's egress from an oultation (Graph ourtesy of Sergei Pogrebenko).

2.4 AMS-02

Projet Team: Ritakari, Molera

Metsähovi Radio Observatory has again got involved regularly in the AMS-02 projet. First attending

the Tehnial Interhange Meetings held every trimester in Geneve and speially developing the

software and hardware needed on the Ground System Equipment. The foreseen plan for AMS-02 is

to be launhed at the end of 2008, so urrently the tehniians are hurrying up to �nish and assemble

the modules and prepare the �rst tests with the payload mounted in the struture.

A large server is needed to ensure the orret reeption of the data inoming from the International

Spae Station and failitate an easy interfae to handle the data stored on the hard disks. The

sienti� ommunity will be able to have 24 hours onnetion availability and almost real-time aess

to the AMS data.

Software developed in Metsähovi to use the experiene and suess ahieved by the Tsunami protool

and using a irular bu�er, high speeds up to 50 Mbytes are ahieved without any loss of UDP

pakets. Tests with omputers in the VLBI rak have shown that is totally possible to have several

users onneted and handling the internal data without perturbing the reeiving system and ausing

loss of pakets.
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2.5 Extragalati Radio Soures

2.5.1 BL Laertae Objets

Projet Team: Tornikoski, Nieppola, Hovatta, Kotiranta, Lähteenmäki, Torniainen, Valtaoja (Turku)

In the very beginning of the year, the study of the spetral energy distributions (SEDs) of BL

Laertae objets (BLOs), submitted and aepted the previous year, was published in Astronomy

and Astrophysis. There are still many open questions onerning the physis behind the formation

and properties of the BLO SEDs. Some preliminary work and planning was done in preparation a

manusript that would shed light on the subjet. It will disuss the peak frequenies of the synhrotron

omponents of the SEDs in relation to other known properties of the BLOs when the e�et of Doppler

boosting is taken into aount. We expet to start the work on this manusript in earnest in 2007.

The study of BLOs in Metsähovi in 2006 was mostly marked by the impending data release of the

37 GHz BLO observing ampaign. The Metsähovi BLO sample inludes 398 soures, for whih we

have olleted over 3000 datapoints between Deember 2001 and April 2005. Our observing projet is

unique, overing an exeptionally extensive sample of BLOs and using high radio frequenies. Thus

far, high radio frequeny data for espeially high-energy BLOs (HBLs) and X-ray seleted BLOs

(XBLs) have been very few, and they have been thought too faint to be deteted in those wavelengths.

Therefore it is vital to obtain real high frequeny datapoints for these soures, espeially onsidering

the removal of extragalati foregrounds from the CMB maps produed by the Plank satellite. If

found to exhibit inverted spetra, HBLs are a soure population whih ontaminates the Plank maps

more than previously predited.

Eah soure was observed at least one and roughly a third of them was deteted at the signal to

noise ratio S/N > 4. Most of the deteted objets were low-energy BLOs (LBLs), but a surprisingly

large fration of HBLs was also deteted. Typially they have a few nondetetions and one or two

detetions at S/N > 4. This means that either they are onstantly on the verge of our detetion limit

of 0.2 - 0.5 Jy, or they exhibit �aring behaviour similar to their more luminous ousins, the LBLs.

The mean variability index ∆S2 = (Smax − Smin))/(Smax + Smin) of BLOs was found to be 0.31.

We also alulated non-simultaneous broad band spetral indies for the sample using 5 and 90 GHz

arhival data. As ould be expeted, the average spetra are �at, but the distributions of both indies

are broad. The �nal publiation of the BLO data is expeted in the �rst half of 2007 in Astronomial

Journal. The results of the study were presented in two international meetings: the 8th ENIGMA

meeting in Espoo and the IX Russia-Finland Symposium on Radio Astronomy in Russia.

The preparation of the manusript on the long term radio variability of BLOs resumed in 2006. The

aim is to study the variability of a partiularly well-monitored subsample of the Metsähovi BLOs in

many radio frequenies. The 4.8, 8 and 14.5 GHz data are from the University of Mihigan Radio

Observatory, the 22 and 37 GHz data from Metsähovi and the 90 and 230 GHz data from the Swedish -

ESO Submillimetre Telesope in Chile. We report the individual time sales of the soures, alulated

with the struture funtion, the disrete orrelation funtion and the Lomb-Sargle periodogram. The

�rst results of BLO time sales ompared to those of the other AGN groups will be published in a

separate paper, to be submitted early 2007 (see Setion 2.5.2). Also, we study the individual �ares

of 13 soures and ompare their behaviour to the generalized shok model. The emphasis is on the

�ux urves of the soures, being very well sampled, but also the �ux vs. frequeny and frequeny vs.

time projetions of the �ares have been investigated. The radio variability study of BLOs is expeted

to be submitted in mid-2007.

The 37 GHz observations of BLOs as part of the Metsähovi-Tuorla Observatory ollaboration projet

ontinued in 2006. Many of the brightest BLOs (eg. AO 0235+164, S5 0716+714, OJ 287 and BL

La) were observed very frequently (for more information, see Setion 2.5.6).
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2.5.2 Variability time sales

Projet Team: Tornikoski, Hovatta, Lähteenmäki, Torniainen, Nieppola, Valtaoja (Turku), Lainela

(Turku), Lehto (Turku)

In Metsähovi we have been monitoring a large sample of Ative Galati Nulei (AGNs) at 22 and 37

GHz frequenies for almost 30 years. Using this large data set it is possible to study the long term

variability behaviour of AGNs. In 2006 we have ontinued the work done in the master's thesis of

Talvikki Hovatta (2005) to study the harateristi time sales of AGNs in more detail.

Figure 9: Analyses of the HPQ soure 4C 29.45 at 22GHz.

a) Flux Density urve. b) The disrete orrelation funtion. The 99.5% signi�ane level is shown

with dotted line. ) The Lomb-Sargle periodogram. Dashed line shows the false-alarm probability.

d) The struture funtion. Dashed and dotted lines show the 97.5% and 99.5% signi�ane levels.

Time sales obtained with eah method are marked by vertial lines. The most signi�ant spike of

the periodogram is at time sale of 3.29 years, whih is 0.2 years shorter than the �rst orrelation in

the DCF at 3.49 years. The SF gives a time sale of 1.21 years.

We have used a sample of 80 soures and studied the time sales at 7 di�erent frequenies. The 22,

37 and partly the 90 GHz data are from the Metsähovi monitoring database. The 90 and 230 GHz

data are from our monitoring programme at the SEST telesope, obtained between 1986-2003, and

also olleted from the literature. Lower frequeny data at 4.8, 8 and 14.5 GHz were provided by the
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University of Mihigan Radio Observatory.

We used three di�erent statistial methods to study the time sales: The Struture Funtion (SF),

The Disrete Correlation Funtion (DCF) and the Lomb-Sargle periodogram. The SF gives a time

sale related to the rise and deay times of the �ares in these soures whereas the DCF and the

periodogram give a time sale between the outbursts.

In Figure 9 all the analysis results for a soure 4C29.45 at 22 GHz frequeny is shown. The DCF

gives a time sale of 3.49 years for this soure, whih is 0.2 years longer than the time sale obtained

with the periodogram, 3.29 years. This is a good example where both the methods give very similar

results. We an also identify outburst in the �ux urve with approximately 3.5 years apart. The SF

gives a shorter time sale of 1.21 years orresponding to the rise and deay times of the �ares.

The analyses of the whole sample showed that outbursts happen quite rarely in these soures, on

average every 6 years. The time sales were also shortening with inreasing frequeny. We did not

�nd any signi�ant di�erenes between the di�erent soure lasses. We ompared our results from

SF analysis with earlier study made by Lainela & Valtaoja (1993) and found out that many of the

soures have hanged their behaviour during the years. This shows that even 10 years of monitoring

is not long enough for some soures. The results will be published in Astronomy & Astrophysis.

2.5.3 Inverted-Spetrum Soures

Projet Team: Tornikoski, Torniainen, Hovatta, Kotiranta, Lähteenmäki, Tröller, Valtaoja (Turku)

In 2006, our studies of inverted-spetrum soures were onentrated on the galaxy-type gigahertz-

peaked spetrum(GPS) soures and high frequeny peakers (HFPs). We olleted a sample of 96

GPS and HFP galaxies and studied their radio ontinuum spetra in order to determine if there were

misidenti�ed soures among them. Surprisingly, we found that only ∼ 30% of the soures ould be

on�rmed to be GPS soures onsidering the shape of the spetrum, the turnover frequeny and the

�ux density variability. Another ∼ 30% of the soures had a potential gigahertz-peaked spetrum

but it onsisted of very few datapoints. No solid lassi�ation should be done with suh small data

sets. For the rest of the sample (∼ 40%), there were no arguments for GPS lassi�ation: there were

soures with simply �at or steep spetra and very variable soures with inverted spetra. Thus, at

least ∼ 40% of the galaxy-type GPS and HFP soures are something else than previously has been

thought. Our paper "Radio ontinuum spetra of gigahertz-peaked spetrum galaxies" was submitted

to Astronomy & Astrophysis in De 2006 and has been aepted for publiation.

The paper was done in ollaboration with Margo and Hugh Aller form University of Mihigan Radio

Astronomy Observatory and Marat Mingaliev from the RATAN-600 telesope from Russia. They

provided valuable multifrequeny data for the study.

The monitoring of both galaxy- and quasar-type GPS and HFP soures was ontinued in 2006, with a

speial emphasis on the galaxy-type soures for the abovementioned study in the spring. We deteted

some very faint GPS soures that were not expeted to be detetable with the Metsähovi telesope,

whih implies that there are onsiderable �ux density variations in some these soures.

2.5.4 Plank Satellite Siene

Projet Team Lähteenmäki, Tornikoski, Aatrokoski, Torniainen, Valtaoja (Turku)

The Plank satellite will map the sky at nine high radio frequenies from 30 GHz to 857 GHz, and

measure the osmi mirowave bakground (CMB) radiation.

At the same time all foreground radio soures in the sky, inluding extragalati radio soures, will

be observed, too. Plank will produe unpreedented all sky atalogs of soures at several high radio

frequenies. They will, �nally, �ll the gap in the present radio survey data. The satellite launh is

sheduled for autumn 2008.
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The annual Plank LFI and HFI Consortia meeting was held on the island of Ishia in Italy in April.

A. Lähteenmäki, M. Tornikoski, J. Aatrokoski and E. Valtaoja (Tuorla) partiipated. WG 6 also met

and brie�y disussed the latest developments.

Our Metsähovi Radio Observatory and Tuorla Observatory Plank ollaboration team has atively

partiipated in the ore ativities of the Plank Extragalati Point Soures Working Group (WG 6).

In 2006 the proess of de�ning the �nal siene programme for Plank was started, in preparation

for the approahing launh. The programme will be reated within the Working Groups, based on

the Baseline Core Programme proposals olleted into the Plank �Bluebook´´. WG 6 is set to have

a meeting, disussing the issue, in early 2007. The deadline of the �nal siene programme proposals

is expeted to be in spring 2007.

Our preliminary observing proposal for the Hershel satellite �Target of Opportunity observations of

interesting Ative Galati Nulei deteted with the Plank Quik Detetion System´´ was reviewed

and aepted by the Plank Siene Team (PST) in April. A. Lähteenmäki partiipated in a PST

meeting in July where the proposals and their further development were disussed. The o�ial

Announement of Opportunity for Hershel and the proposal deadline are expeted in winter and

autumn 2007, respetively.

The preparatory work for Plank ontinued. Observations, analysis, and publiation of our Plank-

related AGN data were arried out in Metsähovi in ooperation with our ollaborators worldwide (see

Setion 2.5.6). The development of the Quik Detetion System (QDS) progressed very well. The

software was delivered to the Low Frequeny Instrument (LFI) Data Proessing Centre (DPC) in

Trieste, Italy, in Otober. From now on, the work onsists mainly of adding features and testing. A

loser aount on the QDS status will be given in Setion 2.5.5. J. Aatrokoski �nished his M.S.(Teh.)

thesis on QDS in November, and was awarded the highest possible grade for his exellent work.

The Finnish Plank siene group, led by A. Lähteenmäki, met several times during the year. The

group was partiularly worried about the diminution of funding of Plank related projets in Finland,

and also seeked the advie of the PST. Group members are also looking into strengthening their

ollaboration, for example, by submitting ommon funding appliations.

2.5.5 Quik Detetion System (QDS)

QDS is a software pakage designed to detet interesting point soures (for example, ative galati

nulei, AGNs) in the time-ordered datastream of the Plank satellite within one or two weeks from

the time of the observation. AGNs are rapidly variable, in the timesale of a few days to a few weeks,

and any signi�ant event must be investigated without delay. QDS makes this possible by alerting

observatories for followup observations when it detets something interesting in the Plank data.

In 2006 the software was ompleted in the sense that it is fully funtional and further development

is mainly testing and adding useful but not stritly essential features. The user manual was written

and is being kept up-to-date with the software, many features were added and extensive testing of

the software began.

One of the major developments was the integration of the QDS software into the Plank Low Fre-

queny Instrument's Data Proessing Center (LFI DPC) in Trieste, Italy. This onsisted mainly of

adding support for the database interfae used in the DPC, whih was only preliminary sine the

DPC infrastruture was in a very early stage. The QDS requirements for the �nal database interfae

were submitted to the DPC people, and the �nal integration is estimated to be done in summer 2007.

The following is an overview of some of the features of the software as well as a more detailed look

at the data proessing steps (Figure 10).

General Features

• Very on�gurable. Most on�guration variables an have frequeny- and detetor-spei� values
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as well as a default value.

• Support for arbitrary number of detetors and frequenies.

• Not stritly Plank-spei�: the main restrition is that the data must be arranged in rings

similar to those in Plank.

• Save/resume options make inremental (possibly automati) running of QDS easy as newly

reeived data is entered into the ring database.

• Program output is fully ustomizable, and an be sent to the operator via email instead of

printing it to the terminal.

• Can also be run in interative mode where the results an be examined and soure histories an

be plotted as graphs.

• Comprehensive user manual.

Proessing Pipeline

surrounding rings
Average with

threshold level
Manual/auto Threshold and

detect peaks

Detector grouping,
average together

to flux density conversion
Antenna temperature

compensation
Filter gain

Apply filter

surrounding rings

Consolidate with
detections from

Other detectors
(same sky circle)

Deslope and degap

Source
database

Planet
ephemerides

Identify and separate
planet detections

Match with known sources
and store new observations

other detector groups
with detections from

Group by source

Produce
alerts

One detector

60 scan rings
to one  ring

Deslope & normalize

Figure 10: A detailed hart of the QDS proessing pipeline. This proedure is repeated for every ring

and every detetor.

Plank data is organized as rings in the sky. The �rst step in the proessing pipeline is the normal-

ization of the data rings. The normalization (Figure 11) performs the following operations:

• Any gaps aused by missing data and possible disontinuities at ring boudaries aused by low-

frequeny noise are removed from the signal.

• The 60 very noisy sampling rings from the same sky irle are averaged together to produe a

noise-redued ring.
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• The rings are adjusted to have a well-de�ned and onsistent starting point and diretion.

• Sample units are onverted from antenna temperature to �ux density.

Normalized rings an be ahed so that the normalization an be skipped on the next time the ring

is needed. Reading a ring from the ahe is about 50 to 60 times faster than reading from the ring

database and normalizing, depending on the atual amount of data per ring.

Pointing

Ring direction

EN

ES

The ecliptic

Ring origin

Figure 11: QDS ring normalization priniples. A normalized ring starts at the elipti north and goes

around the satellite pointing vetor in the lokwise diretion.

The normalized rings an be easily averaged with rings from other detetors in the same sky irle

(detetor grouping) and also with surrounding rings to further redue noise.

The next step is �ltering and thresholding, whih are the atual steps that detet the point soures.

Filtering uses a �lter de�ned by the Mexian Hat Wavelet (MHW) with its width parameter on�g-

urable for eah detetor either as a multiple of the beam FWHM or diretly in ar minutes. The �lter

is onstruted so that its gain is ompensated for i.e. peaks with the beam FWHM will have orret

height after �ltering. In addition to MHW also the seond order Mexian Hat Wavelet (MHW2) an

be used as the �lter. The e�et of the MHW �lter is illustrated in Figure 12.

After �ltering the noise level σ of the data is determined and the data is thresholded to detet point

soures. The threshold is usually on�gured as a multiple of the noise level.

As a point soure is usually visible in several rings, the detetion results for eah ring must be

onsolidated with the results from all the other rings being proessed to remove dupliates and

determine the orret values for oordinates and brightness, after whih these onsolidated detetions

are mathed against the soures in the point soure database. The detetions an also be mathed

against ephemerides to separate detetions aused by solar system bodies from the rest. Finally those

detetions that are deemed interesting will produe an alert for the operator.
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(a) Noise-redued ring before �ltering. There is a 5 Jy point soure at n = 600, everything else is
bakground. The signal has been adjusted so that its mean is zero.
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(b) The ring after �ltering. A detetion threshold of 4σ is marked with dashes. Note the spurious
detetions at n ≈ 150 and n ≈ 1150.

Figure 12: Simulated Plank ring data before and after �ltering with a Mexian Hat Wavelet in QDS.

Alert Criteria

A detetion must satisfy one of the following riteria to be deemed interesting and produe an alert:

• The soure is previously unknown. Most of these will probably be spurious. These will be

added to the soure database so they will not show as an unknown soure again.

• The soure is brighter than ever by a ertain fator i.e. the �ux is great enough ompared to

the maximum �ux in the soure's history on that frequeny.

• The soure is brighter than the previous, reent enough observation on that frequeny. This

riterion is triggered when there is a steep rise in the �ux of the soure.

• The soure has an inverted spetrum. Generally this means that the spetral index between

two frequenies is larger than a given threshold.

2.5.6 Multifrequeny Observing Campaigns

Projet Team Tornikoski, Lähteenmäki, Torniainen, Hovatta, Nieppola, Kotiranta, Turunen

We took part in several multifrequeny ampaigns in 2006, and did individual observing requests as

usual. Typially we support the ampaign with daily observations, and ontinue regular monitoring

also before and after the ore ampaign.
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0716+714 & 0836+710 Monitoring of 0716+714 and 0836+710 was ontinued regularly. In

addition there was a Suzaku ampaign of 0836+710 in Marh.

0235+164 The soure started brightening in Deember, and was intensively monitored also by us.

3C 279 There were WEBT, Integral, Chandra and SWIFT observations of 3C 279 in January and

February. We are also keeping an eye on 3C 279 for MAGIC (Elina Lindfors, Tuorla Observatory),

in ase it starts brightening at 37 GHz.

3C 454.3 We supported WEBT and XMM-Newton observations of 3C 454.3 in July and Deember,

and also Spitzer and Chandra observations in Deember, along with 3C 273 and 3C 279.

PKS1510-089 Suzaku observed PKS1510-089 in August.

4C 38.41 4C 38.41 has been the target of intensive VLBA and GMVA observations sine its major

mm �are in 2002. In 2006 we ontinued to observe it, partiularly during the VLBA sessions.

OJ 287 There will be extensive multifrequeny ampaigns of OJ 287 in 2006 and 2007, trying to

ath the predited outburst(s). We will be taking part in the ampaigns and are monitoring this

soure frequently, along with the optial observatories, and, for example, XMM-Newton (November).

MARK 421 In June we partiipated in a SWIFT, RXTE, and Integral ampaign on MARK 421.

Cyg X-3 Cyg X-3, a miroquasar, started brightening in May, and we supported the multiwave-

length ampaign that followed. The soure was triggered again in July.

BL La BL La is also on our MAGIC soure list. Our data were reently used in a publiation

related to the disovery of BL La at TeV energies by MAGIC.

VERITAS ooperation Merja Tornikoski and Anne Lähteenmäki were invited to join the VER-

ITAS Collaboration as Assoiate Members. We are observing a handful of soures for VERITAS

Blazar Siene Working Group multiwavelength ampaigns (1ES2344+514, 1ES1959+650, MARK

421, H1426+428, and MARK 501) and support also VERITAS Target of Opportunity ampaigns.

Others & requests Wemonitor a list of soures for Prof. Alan Marsher (Boston University, USA),

in onnetion with VLBA monitoring programme. We also frequently observe soures aording to

speial requests from observatories and researhers from around the world.

2.5.7 RATAN-600 Collaboration

Projet team: Tornikoski, Lähteenmäki, Torniainen, Nieppola, Hovatta, Valtaoja (Turku)

We have ontinued our ollaboration with the Russian RATAN�600 team for multifrequeny, multi-

epoh observations of inverted-spetrum soures and BL Laertae Objets. The observations at

RATAN�600 are made between the frequeny bands 1 and 22 GHz, and we omplement them with

37 GHz data from Metsähovi (semi-simultaneous data and also some longer term �ux history).
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In this projet we want to determine the true shape of the ontinuum spetrum of these soures in

di�erent variability stages, and we also want to study their general variability behaviour. The projet

is part of our preparatory work for the Plank satellite foreground siene.

2.5.8 The Eighth ENIGMA Meeting in Otaniemi 6.-8.9.2006

The Metsähovi AGN team organised the eighth � and the very last! � meeting of the EU-funded

ENIGMA network (European Network for the Investigation of Galati nulei through Multifrequeny

Analysis). We hosted the meeting in Otaniemi at the Dipoli onferene failities. It was a three-

day meeting, with two full and one half day of sienti� talks. One afternoon and evening were

reserved for visiting the Metsähovi researh failities (the Metsähovi Radio Observatory and the

Geodeti Institute), after whih there was a tour, a musi & light performane �Storm Oratorio� and

a onferene dinner at the Tytyri limestone mine in Lohja.

Figure 13: The onferene partiipants gathering at the venue on the �rst morning.

The ENIGMA funding period ended in Otober 2006, so this was the last meeting of the network in

its urrent form, and a very nie opportunity to wrap up the siene ahieved during the four-year

funding period. With this meeting, we said goodbye to the ENIGMA PhD students and postdos that

we had ollaborated with during these years, but hoping to see them again soon in other sienti�

meetings.

20



Figure 14: Conferene partiipants. Figure 15: Dimitrios Emmanoulopoulos giving his

talk

Figure 16: Metsähovi student Talvikki Hovatta

giving her talk

Figure 17: An informal gettogether in the �rst

evening.

On the left: Anne Lähteenmäki from Metsähovi,

on the right Stefan Wagner from Heidelberg (he

was the Coordinator of the ENIGMA network).

Figure 18: Visit to Metsähovi. Figure 19: Down to the pit of the Tytyri mine...
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Figure 20: Conferene dinner at 110 metres below the sea level!

Figure 21: Entertainers from the Polyteh Choir.

(Seond from the right, a Metsähovi sta� member

Ari Mujunen.)

Figure 22: Metsähovi students are really multital-

ented!

(A student from the AGN team and a professional

teaher of belly daning Ilona Torniainen.)
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2.6 Solar Observations

Projet Team: Tornikoski, Riehokainen (Turku)

In 2006 we ontinued to use the 37 GHz frequeny band for observing Solar maps during the summer

months. Solar radio �ares observed during earlier observing epohs (during higher ativity) were

studied in detail in order to model interating oronal magneti loops with our Russian ollaborators.

Additionally, the small (1.8-metre) telesope was used for ontinuous monitoring of the whole Solar

disk at 11.7 GHz.

2.7 Rereational events & keeping �t

During the last few years, we have put speial emphasis on enouraging the Metsähovi sta� to take

are of their physial well-being. Long hours of o�e work too easily takes its toll on the body!

In 2006 our main physial ativities at Metsähovi were o�ered in the form of exerise given by our

PhD student and trained aerobis & belly dane instrutor Ilona Torniainen. Twie a week she

organised a short �o�ee-break strething session�, to whih the sta� members eagerly partiipated.

During the summer months she also o�ered a more thourough after-hours aerobis lass one a week

in the Metsähovi bakyard lawn, and even though the number of partiipants there was not quite as

high, everybody that attended was very happy with the �blood & sweat & tears�-sessions.

This year we had no formal rereational outing mainly due to severe shedule onstraints. Instead

we organised a �pre-midsummer barbeque� during whih we �rst disussed our researh and tehnial

ativities with the whole sta� in a relatively leisurely manner out in the bakyard, and then had a

barbeque party.

The traditional Metsähovi Christmas Porridge party was given on Deember 20th. This year's spe-

iality was the extra meal o�ered after the traditional Christmas sauna: our new sta� member Guifré

prepared us wonderfully deliious paellas, using a seret reeipe from his home village in Catalonia...

Figure 23: The sta� is seated for the Christmas porridge
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Figure 24: The �juniors� were fored to be our of-

�ial elves...

Figure 25: The happy Chef and the paella to die

for
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3.4 Laboratory Reports
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4 Visits to Foreign Institutes

ESA Headquarters, Paris, Frane, 12.-13.1.2006, M. Tornikoski

ESO Headquarters, Garhing, Germany, 2.-4.4.2006, M. Tornikoski

ESTEC, Noordwijk, Netherlands, 6.-7.4.2006, M. Tornikoski

Observatoire de Paris, Paris, Frane, 28.-29.9.2006, M. Tornikoski

Pulkovo Observatory, St. Petersburg, Russia, 14.-15.10.2006, 20.-21.10.2006, M. Tornikoski, A. Läh-

teenmäki, I. Torniainen, E. Nieppola, T. Hovatta

Speial Astrophysial Observatory RAS, Nizhnij Arkhyz, Russia, inluding visits to the RATAN-600

radio telesope and the 6-metre optial telesope BTA, 15.-19.10.2006, M. Tornikoski, A. Lähteen-

mäki, I. Torniainen, E. Nieppola, T. Hovatta

Visit to the Kislovodsk Solar Observatory (Northern Cauasus, Russia), 20.10.2006. M. Tornikoski,

A. Lähteenmäki, I. Torniainen, E. Nieppola, T. Hovatta

Visit to the Evpatoria station, Ukraina, 1-5.8.2006, A. Mujunen, J. Wagner

Figure 26: Evpatoria station Figure 27: Irbene station

Visit to the Irbene station, Latvia, 12-15.11.2006, A. Mujunen, J. Wagner

Visit to National Institute for Astrophysis, Trieste, Italia, Otober 8-14,2006, J. Aatrokoski
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4.1 Visit to astronomial failities in St. Petersburg and Cauasus

In Otober the Metsähovi AGN team attended the IX Russian-Finnish Radio Astronomy Symposium

in Nizhnij Arkhyz, and also got the hane to visit several astronomial failities.

Figure 28: At the Pulkovo Observatory in St. Pe-

tersburg.

From left to right M. Tornikoski, A. Riehokainen

(Tuorla), prof. A. Stepanov (diretor of the

Pulkovo Observatory), E. Valtaoja (Tuorla).

Figure 29: The hospitality of our hosts was over-

whelming, and our team got superb meals every

day. (Metsähovi students T. Hovatta and I. Torni-

ainen.)

Figure 30: A. Lähteenmäki (Metsähovi) giving a

talk at the symposium.

Figure 31: The Metsähovi team at RATAN.
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Figure 32: The RATAN-600 telesope.
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Figure 33: A barbeque pini in the mountains.

Dr. M. Mingaliev (SAO RAS) gives a toast, on

the left prof. Yu Parijskij (SAO RAS).

Figure 34: Visit to the Kislovodsk Solar Observa-

tory in Northern Cauasus.

Figure 35: Group photograph in front of the giant (6-m) optial telesope. It was snowing during

our visit!
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5 Visiting Sientists

Vyaheslav, Vdovin, Dr., Institute of Applied Physis, Russian Aademy of Sienes, Russia

Oleg Bolshakov, Institute of Applied Physis, Russian Aademy of Siene, Russia

Alexander Shtanyuk, Institute of Applied Physis, Russian Aademy of Siene, Russia

N. Demidov, Dr., Institute of Eletroni Measurements KVARZ, Russia

Marsher, Alan, Prof., Boston University, USA

Stepanov, Alexander, Prof., Pulkovo Observatory, Russia

Mingaliev, Marat, Dr., Speial Astrophysial Observatory, Russia

7.9.2006 The partiipants of the 8th ENIGMA meeting (31 sientists and PhD students mostly from

European ountries) visited Metsähovi and the Geodeti Institute.

6 Thesis

Aatrokoski, Juha M.S. (Teh) thesis: QDS: Software For Point Soure Extration From Plank

Satellite Data. Helsinki University of Tehnology, Department of Computer Siene and Engineering,

supervised by A. Lähteenmäki, 2006.

7 Teahing

Radio Astronomy ourse, autumn 2006, M. Tornikoski, A. Lähteenmäki, I. Torniainen

�Plank �unloking the serets of the Universe seminar� talk in Helsinki University Observatory,

15.11.2006, A. Lähteenmäki

Radio Astronomy laboratory exerise for spae tehnology students, spring 2006, I. Torniainen

8 Other Ativities

Plank satellite Co-Investigator, Plank Sientist, A. Lähteenmäki

Aademy of Finland Researh Fellow 1.8.2005 � 31.7.2010, A. Lähteenmäki

�Plank �unloking the serets of the Universe´´ Outstanding Junior Researh Group of Helsinki

University of Tehnology for the aademi years 2006 � 2007 and 2007 � 2008, A. Lähteenmäki

Referee for Monthly Noties of the Royal Astronomial Soiety, M. Tornikoski

Referee for Global Millimetre-VLBI Array (GMVA) observing proposals, M. Tornikoski

Assoiate member of the Very Energeti Radiation Imaging Telesope Array System (VERITAS)

ollaboration, A. Lähteenmäki, M. Tornikoski

Chairman of the loal organising ommittee and the sienti� organising ommittee of the 8th

ENIGMA meeting, M. Tornikoski

Loal oordinator for the EC researh training network ENIGMA (�European Network for the Inves-

tigation of Galati nulei through Multifrequeny Analysis�), M. Tornikoski

Member of the Amerian Astronomial Soiety (AAS), M. Tornikoski
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8.1 Partiipation in Boards and Committees

Member of the AstronomyWorking Group (AWG) of the European Spae Ageny (ESA), M. Tornikoski

Steering group member of the Aademy of Finland graduate shool of astronomy and spae physis,

A. Lähteenmäki

Member of the Plank/TEKES 70 GHz instrument steering group, A. Lähteenmäki

Member of the sienti� organising ommittee of the IX Russian-Finnish Symposium on Radio As-

tronomy: �Multi-Wavelength Investigations of Solar and Stellar Ativity and Ative Galati Nulei�,

held in Nizhnij-Arkhyz, 15.-20.10.2006, M. Tornikoski

Member of the EXPReS eVLBI Siene Advisory Group, A. Lähteenmäki

Finland's delegate to the Sienti� Comission J (Radio Astronomy) of the International Union of

Radio Siene (URSI), M. Tornikoski

Loal oordinator for the EC researh training network ENIGMA (European Network for the Inves-

tigation of Galati Nulei through Multifrequeny Analysis), M. Tornikoski

Member of the Finnish Astronomial Advisory Group for the ESO projet �Development of distributed

data analysis system for extensive astronomial data�, a.k.a Sampo, M. Tornikoski

Member of the TEKES steering group for the Sampo projet for ESO, M. Tornikoski

Finland's representative to the ESO Users Committee, M. Tornikoski

Member of the board, seretary, of Finnish Astronomial Soiety, I. Torniainen

Seretary of the organising ommittee of �Tähtitieteilijäpäivät 2006�, May 19, 2006, University of

Helsinki), I. Torniainen

Member of the ESF:n Committee for Radio Astronomy Frequenies, Jouko Ritakari

EXPReS Consortium Board, hairman, A. Mujunen

Member of the loal and sienti� organizing ommittees of the 8th ENIGMA meeting, Espoo, Fin-

land, 6 � 8.9.2006, Anne Lähteenmäki, Ilona Torniainen , Elina Nieppola, Talvikki Hovatta

Member of the sienti� organising ommittee of the IX Russian-Finnish Symposium on Radio As-

tronomy: �Multi-Wavelength Investigations of Solar and Stellar Ativity and Ative Galati Nulei�,

held in Nizhnij-Arkhyz, 15.-20.10.2006, M. Tornikoski

8.2 International Meetings and Talks

ESA AWG meeting#124, 12.-13.1.2006 ESA Headquarters, Paris, Frane, M. Tornikoski

ESO UC meeting, ESO Headquartersm Garhing, Germany, 2.-4.4.2006, M. Tornikoski

ESA AWG meeting#125, 6.-7.4.2006, ESTEC, Noordwijk, Netherlands, M. Tornikoski

Plank LFI/HFI Consortia Meeting in Ishia, Italy, 18 � 20.4.2006, A. Lähteenmäki, M Tornikoski,

J. Aatrokoski. Poster �37 GHz observations of a large sample of BL Laertae objets�, J. Aatrokoski,

Poster �Quik Detetion System for Plank satellite�, M. Tornikoski talk �High-frequeny radio ob-

servations of AGNs: Soure samples, ontinuum spetra & variability statistis�

The 7th ENIGMA meeting, Hydra, Greee, 8 � 19.5.2006, A. Lähteenmäki, M.Tornikoski

Plank Siene Team meeting, Frasati, Italy 11.7.2006, A. Lähteenmäki
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The 8th ENIGMA meeting, Espoo, Finland, 6.�8.9.2006, M. Tornikoski, A. Lähteenmäki, I. Torni-

ainen, E. Nieppola, T. Hovatta.

M. Tornikoski talk: �Long term radio monitoring � Why do we need it?�, I. Torniainen talk: �GPS

studies during ENIGMA era�, T. Hovatta talk: �Variability time sales from long term monitoring�,

E. Nieppola, hairman of a session and talk: �Spetral energy distributions and 37 GHz monitoring

of BL Laertae objets�

ESA AWG meeting#126, 28.-29.9. Observatoire de Paris, Paris, Frane, M. Tornikoski

The IX Russian-Finnish Symposium on Radio Astronomy, Multi-wavelength Investigations of Solar

and Stellar Ativity and Ative Galati Nulei, Nizhnij Arkhyz, Karahaevo-Cherkesia, Russia, 15

� 20.10.2006, M. Tornikoski, A. Lähteenmäki, I. Torniainen, E. Nieppola, T. Hovatta.

M. Tornikoski talk �Metsähovi AGN projets ontributing to the Plank foreground siene� & hair-

man of the session �Extragalati Soures�. A. Lähteenmäki talk �Plank �unloking the serets of

the universe´´, T. Hovatta talk �Long term radio time sales of Ative Galati Nulei�, I. Torniainen

talk �Radio spetra of GPS galaxies�, E, Nieppola talk �Spetral energy distributions and 37 GHz

monitoring of BL Laertae objets�

Fifth Stromlo Symposium �Disks, winds & jets �from planets to quasars�, Canberra, Australia, 3 �

8.12.2006, A. Lähteenmäki, Talk �Total �ux density radio observations as a tool for understanding

AGN jets�

AMS tehnial interhange meeting, CERN, Geneve, Switzerland, 23-28.4.2006, G. Molera Calves

AMS tehnial interhange meeting, CERN, Geneve,Switzerland, 23-28.7.2006, G. Molera Calves

EU EXPReS-FGP kik o� meeting and EVN TOG kokous, Dwingeloo, The Netherlands, 22-24.3.2006,

A. Mujunen, J. Ritakari

European VLBI Network (EVN) Consortium Board of Diretors Meeting, Firenze, Italy, 17-20.5.2006,

A. Mujunen

VSOP-2/ASTRO-G kik-o� meeting, Dwingeloo, The Netherlands, 15.6.2006, A. Mujunen

EXPReS planning meeting, Dwingeloo, The Netherlands, 16.6.2006, A. Mujunen

MIT Haystak Observatorio, e-VLBI workshop, Westford, MA, USA, 16.9-21.9.2006, A. Mujunen, J.

Ritakari

EU FP6 EXPRes projet Board Meeting, Zaandam, The Netherlands, 1.11-2.11.2006, A. Mujunen

konferenssin tai sen ohjelma- tai järjestelytoimikunnan puheenjohtajuus.

EVN Consortium Board of Diretors Meeting, Dwingeloo, The Netherlands, 28.11-1.12.2006, A. Mu-

junen

AMS-02 onsortium Finanial Review Committee meeting, CERNGeneve, Switzerland, 20.11-21.11.2006,

A. Mujunen

EU/EXPReS Fabri meeting, Poznan, Poland, 24.9-26.9.2006, A. Mujunen

eVLBI bits and bytes meeting, ESLEA protool group meeting, UCL, Lontoo 2.5-5.5.2006, J. Ritakari

eVLBI bits and bytes meeting, Fabri get-together meeting, Manhester, UK, 31.8-1.9.2006, J. Ri-

takari

EVN tehnial operations group, Noto, Italy, 2.12-6.12.2006, J. Ritakari

Eslea, Expres and Fabri meeting, Manhester, UK, 7.12-9.12.2006, J. Ritakari
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8.3 National Meetings and Talks

Helsinki Testbed Workshop, Finnish Meteorologial Institute, Helsinki, 6.4.2006, A. Lähteenmäki,

Talk Using the Helsinki Testbed weather data in Metsähovi.

Lähteenmäki, A.: Plank - unloking the serets of the Universe. Suomen Tähtitieteilijäseuran Tähti-

tieteilijäpäivät (Annual meeting of the Finnish Astronomial Soiety), Helsinki, Finland, 19.5.2006

Molera, Guifré: AMS-02 and eVLBI other involving of Metsähovi to the spae, Helsinki, Finland,

19.5.2006.

8.4 Partiipation in winter and summer shools

Summer shool of the Finnish Graduate Shool in Astronomy and Spae Physis, Helsinki, June 5-9,

2006, E. Nieppola, I. Torniainen, T. Hovatta.

Fifth IRAM Millimeter Interferometry Shool, Grenoble, Frane, Otober 2-6, 2006, E. Nieppola, T.

Hovatta.

8.5 Publi Relations

Newspaper Helsingin Sanomat, Siene setion, 23.8.2006, �Suomen kallein radio valmis avaruuteen�

(�Finland's most expensive radio ready for spae�).

Eletroni Journal Digitoday.� 30.8.2006, �Metsähovi kiitää 10 gigabitin sekuntivauhdilla� (�Met-

sähovi speeds at 10 gbit/s�).

Journal Mikro-PC 9/2006, �Nyt rakennetaan hybridiverkkoja� (�Hybrid nets are hot�), Metsähovi is

shown as an example of one of the large data produers, and the Metsähovi Gbit onnetion and data

transfer are desribed.

Journal CSC News 3/2006 �Finnish radio astronomers �rst in world with ten-gigabit onnetion�

Newspaper Kirkkonummen sanomat 1.9.2006, �Metsähovi taas nopein� (�Metsähovi fastest one

again�), about the 10 Gbit �ber onnetion.

Newsletter TKK Nyt 31.8.2006, �Metsähovi ensimmäisenä Funetissa uuteen nopeusluokkaan� (�Met-

sähovi �rst in Funet to reah new speed levels�).

Newspaper Helsingin Sanomat, Siene Setion, 15.11.2006 �Avaruuden tutkijat kokoavat maail-

mankaikkeuden palapeliä� (�Spae researhers are putting together the piees of the osmi puzzle�),

a full page artile about Plank, inluding interview with M. Tornikoski and A. Lähteenmäki.

General Metsähovi exursions and short talks about radio astronomial researh to many visiting

groups, M. Tornikoski, J. Ritakari, A. Mujunen, I. Torniainen, A. Lähteenmäki, E. Oinaskallio, T.

Hovatta.
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9 Personnel in 2006

Permanent Positions funded by the Helsinki University of Tehnology

Tornikoski, Merja, Dr.Teh. Diretor of the institute Merja.Tornikoski�hut.�

Doent of Radio Astronomy and

Spae Tehnology

Hurtta, Solveig, Ms. Department Seretary, part-time Solveig.Hurtta�hut.�

Mujunen, Ari, M.S. (Teh) Laboratory engineer Ari.Mujunen�hut.�

Oinaskallio, Erkki, Mr. Tehniian Erkki.Oinaskallio�hut.�

Peltonen, Juhani, Dr.Teh. Laboratory engineer, part-time jussi�kurp.hut.�

Rönnberg, Henry, Mr. Mehaniian

Sienti� and Tehnial Sta� Funded by Researh Contrats

Aatrokoski, Juha, M.S. (Teh) Researh assistant jha�kurp.hut.�

Hovatta, Talvikki, M.S. (Teh) Researher tho�kurp.hut.�

Kallunki, Juha, M.S. Teh) Operations engineer, from 1.4.2006

Kotiranta, Mikko, student Researh assistant, part-time from 14.8.2006

Lindfors, Elina, M.S. Researher, 1.10-31.12.2006

Lindfors, Timo, student Researh assistant, part time 1.1-31.5.2006 lindi�kurp.hut.�

and 1.9-31.12.2006, full time 1.6-31.8.2006

Lähteenmäki, Anne, D.S.(Teh.) Aademy Researh Fellow alien�kurp.hut.�

Molera Calvés, Guifré, M.S. Researher, from 1.4.2006 gofrito�kurp.hut.�

Nieppola, Elina, M.S. Researher eni�kurp.hut.�

Ritakari, Jouko, M.S. (Teh) Researher, part time jr�kurp.hut.�

Torniainen, Ilona, M.S. (Teh) Researher ilo�kurp.hut.�

Turunen, Miika, student Researh assistant, full time 22.5-31.8.2006 maturun�kurp.hut.�

part time 1.9-31.12.2006

Tröller, Mirko, M.S. Researher until 30.4.2006

Wagner, Jan, student Researh assistant jwagner�kurp.hut.�

part time from 14.2.2006, full time from 1.5.2006

Metsähovi Advisory Committee

Korpela, Seppo, Dir. Tanskanen, Pekka, Prof.

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

Nygren, Tuomo, Prof. Tornikoski, Merja, Diretor (Seretary)

Somervuo, Pekka, Dr.Teh. Valtaoja, Esko, Prof.
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