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A 14 metre radio telescope at Metsähovi Radio Observatory has been used for solar research. Metsähovi ground based observations at 22, 37, and 90 GHz have been used in connection with several satellite campaigns. X-ray data from GOES, Yohkoh, and GRO/BATSE satellites have been used in comparison with Metsähovi measurements.

Metsähovi has a Co-investigator status in the ERNE team in the SOHO mission of ESA. SOHO EIT intrument images have been used in the study of solar polar features at millimeter wavelengths.
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Figure MET1. Solar radiation map measured at Metsähovi Radio Observatory on September 25, 2001, frequency is 37 GHz.
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Data from Metsähovi monitoring programme of quasars and active galaxies have been used to select target-of-opportunity sources for X-ray and Gamma-ray satellites. Metsähovi has used data from several satellites in the study of extragalactic radio sources. The following satellites have been used: Compton GRO, RXTE, Rosat, ASCA, and ISO.

Our group has especially studied the relationship between high frequency radio emission and gamma-ray emission detected by the EGRET instrument onboard the CGRO satellite. Based on the millimeter-wavelength data we have identified some Active Galactic Nuclei (AGN) with previously unidentified EGRET gamma-ray sources, and we have also confirmed some of the identifications that were earlier considered to be of low confidence only. We have also found out that the gamma-ray vs. radio emission behavior of AGNs may actually depend on the source type and the shape of their spectral energy distribution.
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Figure MET2. Long term monitoringof a well known gamma-ray blazar 0528+134.

Metsähovi participated in the AMS-01 mission (Alpha Magnetic Spectrometer) in 1998. In 2000-2001 Metsähovi participated in the preparation of the next mission AMS-02 which is intended to fly by Space Shuttle to ISS (International Space Station) in 2003-2004. Metsähovi is responsible for design, contruction, and operation of the High Rate Data Link (HRDL) electronics, through which all scientific data from AMS detectors are transmitted.

Metsähovi is a member of the LFI consortium which is building for ESA Planck satellite a set of low frequency receivers. 70 GHz receivers are built in Finland and Metsähovi is in this Finnish team. Metsähovi has participated with the Ylinen Electronics Ltd. in the design and testing of the Elegant Bread Board (EBB) model of the receiver and in the design and construction of a low temperature test system for the EBB: 

Metsähovi is participating in the Planck extragalactic point source foreground science. Following the First General Meeting of the Planck community in January 2001, the first stage of the Planck Baseline Core Programme was defined in summer 2001. Metsähovi scientists gave a significant contribution for the preparation of the Programme, preparing and writing proposals. Several scientists from Metsähovi are actively participating in the Planck extragalactic point source working groups as coordinators or members. The purpose of the working groups is to prepare for the mission (launch 2007) both technically and scientifically (e.g. constructing pre-launch source catalogues and modeling the variability behavior of AGNs). Our special responsibility is the development of the quick time alarm system which will detect unexpected flaring sources and trigger follow-up observations with other instruments.

Metsähovi is participating in the science programme of the Swedish submillimetre wave satellite ODIN. The satellite was successfully launched in February 2001. The most important spectral lines to be observed in a variety of astrophysical environments are the thermal water line at 557 GHz and the molecular oxygen line at 487 GHz and 119 GHz. 

The scientific work of the ODIN astronomy group has been split into different project teams. Metsähovi scientists are PI-investigators in two scientific teams: photon dominated regions (PDRs) and high-latitude clouds. In addition Metsähovi scientists have a co-investigator status in the following five ODIN teams: absorption lines, galactic centre, giant molecular clouds, star forming regions, and shocks and outflows.

The thermal water line at 557 GHz is easily detected in photon dominated regions. The attached figure shows the ODIN water spectrum toward the PDR position of S140. This ODIN spectrum is some two times stronger than toward the cloud core position of S140. Moreover, the Doppler velocities of the two water spectra differ slightly. This strongly supports the view of 

enhanced water production in warm UV photon dominated regions.
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Figure MET3. The thermal water line at 557 GHz toward the PDR position of S140 as measured with the ODIN satellite.
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