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Early years 1951-1966 
– Radio Astronomy Station of the University of Helsinki



“Primus motor”: 
Jaakko Tuominen (1909-1989)
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• Theorist who had spent long periods abroad, 
and brought modern astrophysical research 
to Finland

• Extraordinary professor in University of 
Helsinki (UH) from 1951

• Got interested in radio astronomy and 
wanted to start experimental work in Finland; 
had blue prints of radio astronomical 
receivers from NL

• Contacted the Helsinki University of 
Technology (HUT) to recruit an engineering 
student for building radio astronomical 
equipment – the kick-off meeting was held 
on 12.9.1951 



The dynamo:  
Jorma Riihimaa (1929-2011)
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• Engineering student recruited by 
Tuominen. A very talented instrument 
builder. 

• Interested in radio astronomy already in 
1948 after reading about Seeger’s 
detection of Solar radio emission 

• Correspondence with Charles Seeger, 
Martin Ryle and Jaakko Tuominen

• Built the first radio telescope in Finland 
in 1949

• Studies in the USA in 1958-1960 
• PhD from HUT on Jupiter decametric 

burst spectra in 1966
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Radio Astronomy Station (1952-1966)
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• University of Helsinki founded a radio astronomy station in 1952 with the first field station was on a 
reseach farm in Viikki

• First observing frequencies were 81.5, 79 and 45 MHz; all the equipment were built in-house
• In the 1950s, observations were made of radio source occultations, solar eclipses, and the scintillation of 

Cas A.
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Connections to Cambridge, UK
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• Both Tuominen and Riihimaa visited Ryle in 
Cambridge in different occasions in 1951-1952

• Ryle introduced Riihimaa to the new phase-
switching interferometer, which was then built by 
Riihimaa in Helsinki

• According to Riihimaa, this was the only such unit 
outside of UK and Australia

Ryle’s handwritten tuning instructions for the phase-switch 
(from Riihimaa’s notebook)

First phase-switch unit built by Riihimaa



Observations with the 81.5, 79 and 45 MHz phase-switching 
interferometers (1953-1959)
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Scintillation of 
Cas A at 45 MHz

First detection of Cas A at 81.5 MHz



Spectroscopy of solar radio bursts and Jupiter decametric radio 
bursts (1960-1966)
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• In DTM in 1960, Riihimaa designed the first 
20-30 MHz voltage-tuned swept-frequency 
spectrograph. One copy was sent to Finland 
and used for solar radio burst observations

• In Finland, Riihimaa designed and built a 
swept-frequency inteferometer for Jupiter 
decametric burst observations. The 
observations were made in Metsähovi.

• Jupiter work resulted in 3 Nature papers in 
1964-1966 describing spectra of different 
burst classes 

Jupiter instruments in 
Metsähovi in 1966
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Radio astronomy in the Helsinki University of Technology 
(1962-)



Martti Tiuri (1925-2016)
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• PhD (1960) on radio reflections from satellite-
produced ion trails

• Visiting professor in Ohio State University (1961-
1962); develops radio astronomical receivers and 
later writes a chapter on receivers in the book “Radio 
Astronomy” by John D. Kraus

• Professor of radio technology in HUT from 1962
• Metsähovi 14-m mm-telescope was Tiuri’s idea (likely 

influenced by Kraus) and he organized funding for it

Seppo Urpo (1941-2005)

• Tiuri’s student, who led the construction of the 
14-m radio telescope in Metsähovi and later 
became professor and the director of the 
observatory (1988-2004)

• PhD (1982) on mm-wavelength observing 
methods; later research focused on Solar mm-
wave observations 



mm-wavelength radio telescope – a big dream

18.8.2026URSI GASS 2026 - Tuomas Savolainen 11

• After returning from Ohio in 1962, Tiuri has the 
idea of building a mm-wavelength radio 
telescope in Finland. It takes a decade to 
gather funding.

• Funding comes from several sources: HUT, 
Finnish National Broadcasting Corporation, 
Post and Telegraph Office, and Technical 
Research Centre of Finland. 

• Telescope was ordered from Electronic Space 
Systems Corporation (ESSCO; USA) in 1972.

Decision letter from the ministry of education giving 
HUT a permission to order a radio telescope (1972) 



Building “The Great Pumpkin” in Metsähovi (1973-1974)
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First light on the 11th of April 1974 – Sun at 11 GHz
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Astronomical use of Metsähovi starts (late 1970s – early 1980s) 
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Astronomical use of Metsähovi starts (late 1970s – early 1980s) 
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Collaboration with University of Turku on observing 
quasar variability at mm-wavelengths 
• Long-term monitoring at 22/37/87 GHz which is still ongoing
• Established shocks in the jet as the main driver of radio-mm 

variability in blazars
• Major contribution to understanding the radio-gamma-ray 

connection in blazars
Mauri Valtonen Esko Valtaoja

1156+295



RadioAstron 22 GHz receiver project 
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Soviet RadioAstron space-VLBI mission
• After NRAO had to back out from building 

a 22 GHz receiver for RadioAstron, HUT 
radio lab seized the opportunity in 1987

• Finland built the original K-band receiver 
for the spacecraft and Metsähovi was 
supposed to work as a ground station in 
space-VLBI experiments – start of the 
VLBI activities in Metsähovi

• Launch of RadioAstron delayed until 2011 
– still, one of the key science programs 
was led from Metsähovi!

Giovannini et al. 
(Nature Ast. 2018) Savolainen et al. (2023)



Space projects: Odin and Planck
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Odin (Sweden-Canada-Finland-France)
• Combined Earth Observation and 

Astrophysics mission operating radiometers 
in mm- and sub-mm bands

• Finland built the 119 GHz receiver
• Odin was 25 years in space – launched in 

2001 and the mission ended on August 3 
2026

Planck (ESA)
• Cosmic microwave background mission
• Finland built the 70 GHz receiver and 

HUT/Aalto, UH and UT participated in the 
science program; Metsähovi developed a quick-
look system for flare alerts 

• Launched in 2009, mission completed in 2013



Start of VLBI observations in Finland
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Metsähovi VLBI activities
• H-maser and Mk2 terminal in 1990, first VLBI observations in 

1991 (2 global sessions at 22 GHz)
• Associate member of the European VLBI Network since 1991
• In-house built VLBA terminal completed in 1993
• First 3 mm VLBI fringes in 1997 and first 7 mm fringes in 1998
• Successful 2 mm VLBI experiment between MRO and IRAM 

30-m in 2001
• Regular geodetic S/X VLBI observations since 2004

First 3mm fringes 
to Metsähovi in 
April 1997.



VLBI recorders and data transfer records
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VLBI recording systems developed at 
Metsähovi
• 1994-2000: 1 Gbps EMU-EVN MarkIV upgrade 

(new MarkIV compatible read/write electronics to 
many EVN stations, DSN and geodetic stations)

• Early 2002-2006: PC-EVN – a VSI-standard based 
recording system using COTS PC hardware

• 2010-12: Flexbuff, a widely used disk-based VLBI 
recording system

VLBI data transfer developments
• Modified Tsunami protocol – e-transfer at 512 Mbps 

(2005; lab test), 1 Gbps (2006) and 7 Gbps (2008)
• A real-time radio signal streaming between Onsala and 

Metsähovi at 4-8 Gbps in 2008

Internet traffic between 
NorduNET and Funet 
during Mh-On 10G test



Radio Astronomy in Finland today
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Kaira (Sodankylä Geophysical 
Observatory)

Metsähovi Compact Array 
(Aalto University)

VGOS Station 
(National Land Survey)

New or upcoming capabilities after 2010



Kiitos
aalto.fi
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Sources:
• Memoirs of Jorma Riihimaa (“Radioastronomian 

vaiheita suomessa 1949-1966”, unpublished, 1995)
• Memoirs of Seppo Urpo (“Hajatarinoita Kurpitsan 

historiasta 1”, unpublished, 2004)
• Memoirs of Antti Räisänen (“Radiolaboratorion 

maratoonari”, 2019)
• Metsähovi Radio Observatory Annual Reports 1988-

2011

Special thanks to Ari Mujunen, Joni Tammi, and Ahto 
Apajalahti
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Backup



Science in Finland after the second world war 
– scarce resources
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• Science funding by the Finnish state reached the level of 1938 only in the early 1960s
• It was difficult to get components: no transistors were available, and the availability of 

especially miniature tubes was limited
• Help from the US (both official programs and Tuominen’s personal contacts)

• Tuominen’s contacts (including multi-millionaire Waino Hoover) sent components and 
even instruments

• ASLA-Fulbright funding for instruments and Riihimaa’s stipend to Colorado and 
Washington DC

• Many American astrophysicists visited the Radio astronomy station, including Donald 
Menzel, Allen Hynek, and Nancy Roman

•   


