Introduction

The second summer school in spectrum management for radio astronomy (SSS2005) was held in Castel San Pietro Terme (Bologna, Italy), from the 6th to 10th June 2005. The school has been sponsored by RadioNet, IUCAF (Scientific Committee on Frequency Allocations for Radio Astronomy and Space Science), IRA - INAF (Institute of Radio Astronomy – National Institute of Astro Physics) and finally by the Municipality of Castel San Pietro Terme (CSP). This second edition of summer school follows the first one, held in Green Bank (West Virginia, U.S.A.) in 2002. 

More than twenty international experts from Europe, Australia, Japan and the U.S.A. gave their lectures, aimed to offer a comprehensive view of the regulatory aspects (and their technical motivations) of the spectrum usage by radio astronomers, as well as by other passive radio services.  
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The audience was composed by more than twenty young astronomers and engineers coming from Europe and South Korea. A full list of participants (both speakers and students) is available at the RadioNet Wiki page of the Network Activity NA8 about Spectrum Management (http://www.radionet-eu.org/rnwiki/SpectrumManagementWikiPage). All the presentations, the final program, this text and some views of the sessions are downloadable in real time at the same RadioNet Wiki page.
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The School activity day by day

The meeting started with the welcome to all the participants by G. Tofani, W. van Driel and R. Ambrosini in the names of the respective sponsoring Institutions (see the final program). The strategic landscape concerning the management of the radio spectrum as seen by the Italian Administration was presented by A. Vellucci, while A. Sorsaniemi showed the one under the point of view of the European Commission. 


Questions at the end of the last presentation proved how important radio astronomers consider in having a better and stronger relationship with EC; in particular for having the guarantee to comply with their observational needs.  These, as a matter of fact, are dictated by fundamental physical constraints that cannot be modified: very little room is then left for any negotiation or sharing with other active uses of the same radio spectrum.  Sorsaniemi  concluded declaring his personal commitment in such endeavour for the future. 

Later followed a few lessons on the basics of the technical aspects behind typical radio astronomy observations and the design principles of modern antennas and receivers. 


J. Ponsonby discussed the concept of information and how to evaluate it; the physical properties of signal carriers and finally how to combine them by different kinds of “modulations”.  He also presented a communication on the feasibility and an analogy principle about  the design of Analog Filters.


Since successful coordination will more likely occur and will be more easily accommodated when the parties involved understand each other’s lingo, A. Clegg gave a lecture on the “Radio Astronomers Vernacular”. 


D. Emerson followed talking about propagation models and introducing in which context each of them has to be used, by specifying roles and purposes of the more popular ones. 


The daily session ended with an overview on the design principles of top performance analog front ends (antennas, feeds, cryogenics amplifiers, frequency down conversion schemes) by two young engineers: P. Bolli and J. Monari, while G. Tuccari gave a deep description of the newest “backends”, even under his own design; now they approach the direct conversion scheme when a total sky frequency band is translated into a digital stream in a single process, immediately after the extremely low-noise amplification of the radioastronomical signal.

Before dinner, a nice welcome by the Castel San Pietro Major offered to the participants the opportunity to enter into the “Sala Consiliare” where hundred years of the local history reminded the evolution from a small medieval village into a modern and dynamic Municipality. 

	W. Van Driel, G. Tofani and R. Ambrosini open SSS2005
	Reception in “Sala Consiliare” by the Major of CSP


In the first session of Tuesday morning, it was described the phenomenology of interferences to radio astronomy; in particular, J. Cohen concentrated the attention on the typology of interferences, their mechanisms and remedies. Then the evolution of the RFI environment at the Arecibo radio Observatory, as recorded by their monitoring system, was discussed by M. Lewis. 


The last scheduled lecture of the session by R. Ambrosini, outlined the best strategies for making “interference free” observations within the RA bands (the ones assigned by national law to this service).  From the description of a few real cases of interference, the speaker anticipated some aspects of our future and the more general scenario of out of band observations when also the most advanced “mitigation” techniques will be applied (this last part, actually presented on the last day).

For the rest of the day the structure of the regulatory framework occupied all the other presentations: at the European level T. Spoelestra described CRAF, for the USA T. Gergely spoke about CORF and finally T. Tzioumis about RAFCAP (Asia-Pacific region). 


During the afternoon, R. Thompson discussed about the ITU-R recommendations more relevant for the Radio Astronomy service. 

	R. Thompson explains ITU regulations
	J. Ponsonby shows filters on his way


The international regulatory structure session continued also during Wednesday. 


The first lecture was focused on the structure of the ITU and its Study Groups by M. Ohishi. T. Gergely talked about the history and the structure of the World Radiocommunication Conferences (WRCs), its preparatory procedures, and the impact of WRCs on Radio Astronomy. During the same session, T. Gergely pointed out the great importance of the official registration of each Radio Astronomy site, according to the ITU rules, because it provides the correct legal status for asking later full protection by the National Administrations. 


W. van Driel described the structure of IUCAF, which stands over the regional committee of CRAF, CORF and RAFCAP. 


Finally J. Cohen introduced the fundamentals of a new session entitled “Case studies in satellite coordination”, to be continued on the following day. 

The Wednesday afternoon was dedicated to a long visit of the two radiotelescopes located at the Medicina radio astronomy station, located 8 Km North of the meeting hotel: the Northen Cross and the VLBI 32m dish.  In the evening a social dinner with a wine taste was organized at the Medieval Castle of Dozza Imolese, another nearby village.

On Thursday, T. Gergely and T. Spoelstra, continuing the previous session on satellite coordination, presented the Iridium negotiation case; J. Cohen talked about the navigation satellite GLONASS and its interference to the observation of OH megamasers. 


Finally, H. Liszt described the CLOUDSAT satellite operating at 94 GHz. 

The point of view of our “brothers and sisters”, being they also passive users of the radio spectrum, was presented by E. Marelli, chairman of Space Frequency Coordination Group (SFCG) and V. Meens. The first showed how the largest Space Agencies have found useful such a coordination group both for their active and passive sensors.  Same double structure was described by the second speaker about the objectives of the Earth Exploration Satellite Service and in particular about the Meteorology case. 


The remote sensing of the middle atmosphere was discussed by de La Noe, who presented the great technology advances made in the millimetre and sub-millimetre ranges, typically used (275-1000 GHz). In spite of the difficult accessibility of those bands, microwave aeronomers have to start since now to coordinate a preparatory work in order to guarantee that, at future World Radio Conferences, these bands will be reserved to the scientific research.


Last lecture of the session on expanding the spectrum frontier was given by M. Ohishi who presented the regulation aspects at ultra high frequencies (sub-mm to optical) also in anticipation of ALMA project. 

The last afternoon session was devoted to the “Regulatory implications of new emerging interfering technologies”, one of the most threatening dangers for all the passive services.


T. Spoelstra presented the Ultra Wide Band case and their more recent implementations in the form of vehicular Short Range Radars;  M. Ohishi discussed on the Power Line Communication devices and finally, H. Liszt the frontier of the so called “software-defined radio”.

Topics of the last day of the school, Friday, were the definition of present and future Radio Quiet Zones (RQZ) as well as an introduction to the most advanced developments in the “interference mitigation techniques”. 


W. Baan gave a lecture on this last subject and how they will be implemented in the new generation radio telescopes, giving particular emphasis to the LOFAR case. 


The second talk by H. Liszt described the RQZ now available in America (Green Bank, USA and Chile). 


Towards the definition of a RQZ for SKA (Square Kilometer Array) was the title of W. Baan’s second contribution, where he also pointed out the intrinsic benefits of an array configuration with respect to a single dish radio telescope, in order to achieve a better interference suppression. 


T. Gergely concluded the lectures with some remarks on the future of regulations for radio astronomy.    The morning work ended with a general discussion open to all participants. 

The Scientific Organising Committee accepted the offer by C. Hyunsoo to have the “Third Summer School in Spectrum Management for All Passive Radio Sciences” in South Korea on year 2007.

In the afternoon a bus collected all interested people first for a visit to the Marconi’s museum in his first residency, where the young inventor made the first ever telecommunication experiment across an obstructed radio path.  Mr. Bigazzi of the Marconi Foundation gave an extremely interesting presentation of all his reconstructed Marconi’s original apparatus, giving actual demonstrations of their efficiency still nowadays.

T. Spoelstra, T. Gergerly and W. Baan lead the Final Discussions

