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"In a world where it is tempting to forget or ignore too much, the recapture of our collective 

past should be among the first projects for our future" 

(Umberto Eco, lecture 'Against the loss of memory', United Nations, New York, 21 October 2013)  
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Preface  

Writing the history of the Institute of Radio Astronomy, from its origins until the year 2000, 

was stimulated by the memories and writings of Marcello Ceccarelli, Carla and Roberto Fanti, 

and Giancarlo Setti. It has been enriched with the contributions of Jan Brand, Antonino 

Ficarra, Liliana Formiggini, Isabella Gioia, Gavril Grueff, Stelio Montebugnoli, Mauro Nanni, 

Nino Panagia, Goliardo Tomassetti, Tiziana Venturi and the authors of these pages. The history 

was written by many hands. The prose, reflecting the style of each person who contributed, 

is probably not homogeneous.  

 Although we have tried to list all the researchers, technicians and administrators who 

participated in the birth and development of the Bolognese radio astronomy, we are aware 

of possible shortcomings and we apologize for them.  

The first part of the history was taken from a speech by Carla and Roberto Fanti at the 

conference "The development of astronomy in Bologna from 1960 to 1990" presented at the 

Bologna Academy of Sciences on May 15, 2018 (Marano, 2020).  

From the birth of the ROUB group (Radio Observatory of the University of Bologna) to the 

Institute of Radio Astronomy (IRA), the scientific and technological projects developed by the 

researchers have been numerous and it would be impossible to describe them all. We have 

therefore limited ourselves to the lines of research considered most representative and that 

best demonstrate the growth of astrophysical and cosmological skills that over the years have 

led the Institute of Radio Astronomy to play an important role in the international arena.  

 In any case, we would like to highlight some facts that have certainly been drivers of success: 

first the very close connection between radio astronomy research and technological 

development, then the strong interaction with the University even after the establishment of 

the CNR Institute, and finally the opening of the Institute to not strictly radio astronomical 

research.  

 From the very beginning, the mixture of scientific and technological research has been the 

engine of development for radio astronomy in Bologna: The Northern Cross was not 

conceived simply as an 'observatory' for scientific activity but as a real experiment in 

cosmology. This targeted approach was also behind the construction of the Medicina and 

Noto VLBI antennas.  

Until the early 1990s, the radio astronomy group shared space and services with physicist 

colleagues. It actively participated in the scientific life of the Physics Institute of the University 

of Bologna and also grew thanks to the synergy with the university world.  

 Purely non-radio astronomy research has always been successfully carried out at the IRA. This 

has had a beneficial effect on the scientific life of the Institute both in terms of the broad 

scientific discussion that it has generated and increasing its visibility to other research groups 

and non-radio astronomical institutions. Main topics were the search for radio quiet quasars, 

clusters of galaxies in radio and X-ray, and the search in the X-ray background and in the Large 
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Scale Structure of the Universe. Other topics such as theoretical studies of general relativity, 

physics of black holes, dynamics of galaxies, IR properties of galaxies, and active galactic 

nuclei, will not be dealt with here, not because they are less important but because they are 

considered fragmentary compared to the dominant key fields of research.  

This story on the birth and progress of radio astronomy in Italy and the establishment of the 

Institute of Radio Astronomy as with all the stories told, has set time limits. The starting 

moment of this adventure is natural. The decision to end this story at the end of the second 

millennium finds its reasons in the profound changes that took place in the basic research 

sector in the early 2000s. In the early months of 2000 the CNR promoted a restructuring of its 

network of institutes with the aim to decrease their number by combining those carrying out 

similar research activities. In those years the IRA grew with the inclusion of the CAISMI of 

Florence and the ITIS of Matera. Furthermore, on 23 July 1999, Legislative Decree 296 opened 

a new page of the astronomical research in Italy establishing the National Institute of 

Astrophysics (INAF).  
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1 From the Northern Cross to the Radio Astronomy Laboratory  

   
1.1   The beginnings  

   
"Why - G. Puppi tells me one day on the stairs of the Institute - don't you build a radio telescope?". 

The professor. Giampietro Puppi, who moved to Bologna from Padua, was the director of the Institute 

of Physics.  

With these words Marcello Ceccarelli recalls, in 'Viaggio Provvisorio' (M. Ceccarelli, 1976,) with his 

usual joking style, the beginning of this adventure. Then Puppi was 41 years old and Ceccarelli 31: they 

were what today would be called 'two young men'.  

   

             
  

G. Puppi with a group of students in the garden of the Augusto Righi Institute of Physics, in April 1958. 

From left to right: Luigi Monari, Vittorio Prodi, Virginio Bortolani, Lalla Delli Santi, Attilio Forino, 

Giampietro Puppi, Giorgio Casadei , Giancarlo Setti and Franco Casali; Photo by Alessandra Cavallini  

  

The date of this meeting must presumably be placed in May 1959 and it is probable that Puppi's first 

approach with Ceccarelli happened just like that. However, it is equally likely that Puppi had been 

reflecting on the idea for some time. In fact, in the spring of 1959 he suggested to Giancarlo Setti to 

direct his thesis towards extragalactic radio astronomy, illustrating his idea of launching a great project 

in this discipline. G. Setti's thesis discussed the advantages for extragalactic studies and cosmology of 

a large telescope of the 'Mills Cross' type, which had been built in 1954 by B. Mills in Sydney (Australia). 

Radio astronomy was one of Puppi's many initiatives to promote new research sectors in Italian 

physics that could establish themselves internationally. When you want to undertake a new project, 

it is essential to know how to choose the right people to carry it out and this is not always easy. Puppi 

chose the right person, Marcello Ceccarelli, called to Bologna from Padua.  

Radio astronomy was, at that time, a relatively new sector of astronomy but already consolidated 

internationally. After excluding that the radio sources were radio stars, it was thought that the radio 

emission came from galaxies and even if the quasars were not yet known, considerable progress had 

been made. The new discoveries had given a new powerful impulse, opening new horizons: think of 

the possibility of studying interstellar atomic hydrogen through the line it emits at a wavelength of 21 

cm. Furthermore, radio astronomy had entered forcefully into the lively cosmological debate of the 

time between the supporters of the 'Theory of the Stationary State', infinite age and continuous 

creation of matter (Bondi & Gold, 1948), and those of the 'Big Bang' models derived from Einstein's 

general relativity by Russian mathematician Alexandr Friedman. An important discriminant between 
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the two theories is the number of radio sources counts as a function of the flux density, or rather in 

its form. The counts are well represented by a law of the type N (> S)  θὛὛ ҍ ‏‏, where N (> S) represents 

the number of radio galaxies with flux density > S. Usually this relationship is given in logarithmic form, 

i.e. Log (N> S) = -ʵ[ƻƎ{ Ҍ Ŏƻƴǎǘŀƴt, and it is referred to as Log N - [ƻƎ {Φ ¢ƘŜ ŜȄǇŜŎǘŜŘ ǎƭƻǇŜ ʵ ƛǎ ŀǘ Ƴƻǎǘ 

1.5 for the theory of the Steady State and > 1.5 for relativistic models. The extragalactic radio sources 

were so powerful that they could be detected at distances enormously greater than those achievable 

with the major optical telescopes of that time, and were therefore considered the ideal 'probes' to 

clarify this problem definitively. The results obtained up to then, however, were still contradictory and 

a future large radio telescope in Italy would have made a rapid and important contribution to the 

debate by being able to observe, in a short time, large quantities of radio sources with very small 

apparent brightness and therefore, presumably, very distant.  

G. Puppi had the idea, sponsored the project, found the necessary funding and followed its 

development with constant interest. The project would have been financed by the Ministry of Public 

Education (MPI), with the establishment of a Radio Astronomy Laboratory at the University of Bologna 

for the scientific use and maintenance of the radio telescope (800 M lire, equivalent to about 9 M 

current euros).  

  

                                                                            
  

Marcello Ceccarelli. Credits: INAF-IRA  

  

  

M. Ceccarelli, a young nuclear physicist from Padua, had achieved great results coming close to the 

Nobel Prize, but had decided to leave sub-nuclear physics and was looking for new topics. With his 

latest work in nuclear physics, he 'sank' an important radio astronomy theory. The great brightness of 

the radio galaxies required an enormous amount of energy, the origin of which was not known.  

CŀƳƻǳǎ ǘƘŜƻǊŜǘƛŎŀƭ ŀǎǘǊƻǇƘȅǎƛŎƛǎǘǎ ǎǳŎƘ ŀǎ DΦ .ǳǊōƛŘƎŜ ŀƴŘ CΦ IƻȅƭŜΣ ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ ƛǘΩǎ ƻǊƛƎƛƴ ǿŀǎ 

matter-antimatter annihilation, with the consequent production, among other things, of 'gammarays'.  

P. Morrison calculated for Cygnus A, the strongest radio source in the north sky, the gammaray flux 

expected on the ground. M. Ceccarelli, using instrumentation for sub-nuclear physics mounted on 

balloons at high altitude, found in 1959 that the measured gamma-ray flux was less than that predicted 

by Morrison by at least 200 times. So there was no matter-antimatter annihilation. Some students also 

participated in the experiment, including Alessandro Braccesi, who later became his right-hand.  
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M. Ceccarelli had made the first observation in gamma-ray astronomy in the world and had thus 

entered radio astronomy. Courageously, he accepted G. Puppi's proposal and launched himself into a 

world still completely unknown in Italy. The development started very quickly. At the beginning of 

1960, through an announcement in the newspapers, Gianfranco Sinigaglia, an engineer at Marelli was 

recruited. He left a safe job for a more uncertain but much more interesting one. For advice, contacts 

were quickly made with British and Australian radio astronomers such as M. Ryle, J. Hgbom, B. Y. 

Mills, W. N. Christiansen, with whom relationships were established not only of esteem and 

collaboration but also of true friendship.  

The original project was to build an instrument of the Mills Cross type: two perpendicular arms which 

would have been 1200 m in the East-West (EW) and 1200 m in the North-South (NS) directions, 

consisting of longitudinal cylinders with parabolic section, rotatable in NS around horizontal axes 

(Braccesi and Ceccarelli 1962). The Italian radio telescope was called 'Croce del Nord'. It would have 

been a transit instrument, which, if the antennas were pointed at a certain declination, would have 

allowed to record the radio signals continuously over 24 hours, while the sky flowed over it with the 

rotation of the earth.  

The EW arm would have consisted of a cylindrical sector to be oriented in NS, while the NS arm would 

have been formed by 128 short cylinders each 47 m long and 7.5 m wide, spaced 10 m apart. For the 

mechanical pointing of the NS all the single elements would have been pointed. Then it would have 

been necessary to appropriately compensate the phases of the single signals.  

A continuous reflecting surface was impractical for weight reasons and also useless for the expected 

working wavelength of 73.5 cm or 408 MHz. It would have been made of very thin long steel wires, 2 

cm apart and supported by 23 ribs, like those that hold the planking of ships. At this wavelength, the 

spaces between the wires would have been invisible and the surface would have appeared to the 

incident radiation as continuous. The combination of the two arms would have allowed to obtain a 

good angular resolution of 2.5 x 2.5 arc minutes. With such an instrument it would have been possible 

to survey, day after day, large contiguous strips of sky, recording data with great efficiency and speed. 

The project had to be downsized due to lack of funds. The EW arm was reduced by half and the NS 

arm by a quarter, thus bringing the Cross to take on a T shape.  

Furthermore, there was no radio astronomy experience in Italy. In a letter to Alessandro Braccesi, 

Ceccarelli wrote: "According to Hgbom our colossus has clay feet, and these feet are called lack of 

astronomical culture ..."  

In June of the same year (1960) the prototype of the EW arm of the Northern Cross was built as a 

parabolic half cylinder of 7 x 110 m, operating at 327 MHz. This was called 'Medicinoscopio' due to its 

proximity to the town of Medicina.  

  

                                             
  

The prototype of the East-West arm of the Northern Cross under construction in 1960. Credits: INAFIRA  
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Together with M. Ceccarelli and G. Sinigaglia, the young Giancarlo Setti (recent graduate) and 

Alessandro Braccesi (still a student), plus some university technicians, took part in the construction. A 

historic and memorable photo, showing in addition to Ceccarelli and the aforementioned, G. Puppi, G. 

Righini, director of the Arcetri Observatory, and G. Mannino, director of the Institute of Astronomy of 

the University of Bologna, immortalizes the conclusion of this first phase.  

  

  

                                            
  

From left: Giancarlo Setti, Gianfranco Sinigaglia, Guglielmo Righini, Giampietro Puppi, Giuseppe  

Mannino, Marcello Ceccarelli and Alessandro Braccesi seated. Credits: INAF-IRA  

  

The Minister of Education G. Medici attended the first test.  

In the same year, two technicians led by Engineer G. Sinigaglia began building what was probably the 

first Italian radio astronomy receiver at the Institute of Physics of the University of Bologna. 

Unfortunately, there are no longer traces of the characteristics of the receiver but from brief 

descriptions it is known that the employed technology made use of thermionic devices that did not 

have a good reputation in the scientific field for their ability to generate thermal noise and gain 

instability. Some specific technical measures were applied to this receiver, such as the use of 

professional tubes and rigorously stabilized voltage power supplies, which made it possible to make 

the first 327 MHz observations of the Sun and other known medium intensity radio sources. A new 

receiver was then built (see G. Tomassetti, 2016) in which the correlation technique was applied, 

destined for extraordinary developments in the following decades. This receiver allowed the 

publishing of a beautiful 327 MHz map of the center of our Galaxy (Braccesi and Vespignani 1964).  
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327 MHz image of a region of the galactic plane obtained with the 'Medicinoscopio' (Braccesi and  

Vespignani 1964) with the kind permission of the Italian Physical Society  

  

  

1.2 The ROUB group and the East-West arm of the Northern Cross  

   

The working group expanded by hiring other people of great quality: the engineers G. Gelato, just back 

from military school, C. Rosatelli, on loan from CNEN, the two young neo-PhDs, Dan Harris from 

Caltech and Louise Volders from Leiden, both with good astronomical skills, and a large number of 

very good technicians. The ROUB group (Radio Observatory of the University of Bologna) was born. 

With the acquisition of new scientific and technological skills, it devoted itself to the design of the 

Ψ/ǊƻŎŜ ŘŜƭ bƻǊŘΩ ǊŀŘƛƻ ǘŜƭŜǎŎƻǇŜ ǿƘƛŎƘ ǿƻǳƭŘ ƻōǎŜǊǾŜ ŀǘ плу aIȊΣ ŀ ŦǊŜǉǳŜƴŎȅ ŎƻƴǎƛŘŜǊŜŘ ǾŜǊȅ ƘƛƎƘ 

at the end of the 1950s and at the limit of operation of the instrumentation available in the ROUB 

laboratory.  

  

                                     
  

The first rib of the East-West arm of the Northern Cross in the SAE workshops (Lecco) in 1962. Credits: 

INAF-IRA  
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At the beginning of 1962, a first rib was assembled at the SAE workshops in Lecco. More or less at the 

same time, the project for the illuminator was completed, that is, the element that captures 

electromagnetic waves. In August 1963, in the countryside of Medicina, Bologna, the ribs were erected 

and in September all the 'ironmongery' was standing. The large cylindrical-parabolic sector that 

constituted the EW arm of the Northern Cross stood majestically, with its extension of 600 x 35 m. 

During the spring of 1964 a military engineering team was employed to lay the underground coaxial 

cables that were to convey the collected radio signal to the recorder. The soldiers worked willingly. 

They were much better off than inside the barracks and very much enjoyed lunch in the 'dei Cacciatori' 

tavern near the site of the Cross.  

  

  

                    
  

The military corps of engineers involved in laying coaxial cables in 1964. Marcello Ceccarelli and 

Luciano Baldeschi can be recognized on the left. Credits: INAF-IRA  

  

Lƴ мфсо ƳƻǾƛŜ ŘƛǊŜŎǘƻǊ aƛŎƘŜƭŀƴƎŜƭƻ !ƴǘƻƴƛƻƴƛ ǎƘƻǘ ǎƻƳŜ ǎŎŜƴŜǎ ƻŦ ά5ŜǎŜǊǘƻ wƻǎǎƻέΣ ƻƴŜ ƻŦ Ƙƛǎ ōŜǎǘ 

known but also most controversial films at the site of the Medicina radio telescope: with the 

screenplay by Tonino Guerra and Antonioni himself. A car accident causes Giuliana (Monica Vitti) a 

shock which, worsened by the particular environment of the industrial suburb of Ravenna, in which 

the profession of her husband (electronic engineer) forces her to live, turns into a state of continuous 

depressive neurosis. Corrado (Richard Harris), a friend of her husband, feels attracted to the woman 

and tries to help her out of her loneliness full of nightmares, weaving with her a fleeting and bitter 

relationship that will only increase her depressive state. The two find themselves at a certain point at 

the Medicina Radio Telescope, repainted with red streaks for the film, where Corrado tries in vain to 

propose a new job to a technician who works there and where Giuliana asks to be able to listen to the 

stars. For Deserto Rosso, Antonioni was awarded the Golden Lion in Venice in 1964 for best film and 

Carlo Di Palma the Silver Ribbon for photography in Taormina in 1965.  
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A frame from the film Deserto Rosso (1963), directed by M. Antonioni. Monica Vitti and the East-West 

arm of the Northern Cross in the background.  

  

Carla Fanti had meanwhile begun to collaborate with Louise Volders in the IT sector, learning FORTRAN 

and developing together with her some simple algorithms for the analysis of future data. Under the 

pressing need to be ready to observe the radio sky with the EW arm, projects using advanced 

techniques were discarded and a classical receiver designed by G. Tomassetti was preferred. This 

instrumentation would have guaranteed stability and simplicity but with a noise temperature of over 

900 °K. It was considered fine to start.  

Of these years Ceccarelli wrote in his book 'Viaggio Provvisorio': "I had a lot to do. The organizational 

machine for the construction of the radio telescope had been put in motion and I would not have been 

able to stop it anymore, and this even if that machine was losing its beat every moment. Difficulty of 

money, of helpers, of colleagues. Whining of bureaucrats, badly tempered gears, cables that are too 

short, welds coming off. But in the meantime the great white skeleton, my 'ship of horses' was taking 

shape and soul. PǊƻōŀōƭȅ ƛƴ ǘƘŜ ǎǘŀƴŘŀǊŘ ƻŦ ōƛƎ ōǳǎƛƴŜǎǎ ώΧϐ ƻǳǊ ǿƻǊƪ ŦƻǊ ǘƘŜ bƻǊǘƘŜǊƴ /Ǌƻǎǎ ǿŀǎ ŀ 

ǾŜǊȅ ǎƳŀƭƭ ǘƘƛƴƎΣ ōǳǘ ŦƻǊ ƳŜ ƛǘ ǿŀǎ ŀƴ ƛƳƳŜƴǎŜΣ ōŜŀǳǘƛŦǳƭ ŀƴŘ Ŧǳƭƭ ƻŦ ŘŜǎǇŜǊŀǘƛƻƴ ǿƻǊƪέΦ  

In early October 1964, the EW arm, equipped with three 'eyes', technically 'beam', looking in three 

slightly different directions towards the EW, was fully assembled. On 7 October 1964 G. Sinigaglia and 

collaborators completed the connection of the EW arm with the receiver.  

Many team members stayed until after midnight to witness the first observations. A success. You could 

see very well what you had to see and you could also see what was there without anyone knowing.  

They celebrated with salami and Sangiovese wine.  

 

                  
  

The radio source 3C48 observed with the East-West arm of the Northern Cross in 1964. Credits: INAFIRA  
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M. Ceccarelli in 'Viaggio Provvisorio': ".. I had finally seen the nib move on the paper of the recorder. 

Move well, move very well. It spoke of the passage of distant universes and also told of the end of many 

hardships and fears. I walked away from the group of my collaborators all in celebration and sat in the 

lonely corner of a room, without speaking, without thinking. "  

On 24 October 1964 there was the inauguration with, the Minister of P.I. Luigi Gui, the Rector of the 

University of Bologna Felice Battaglia, the staff of the Institute of Physics and the auxiliary bishop of 

Bologna, Mons. Bettazzi. It was a great success, except for a violent downpour that reduced the ground 

to a sea of mud, bogging down half of the cars of the participants, including that of the Minister.  

  

  

                            
  

Inauguration of the East-West arm of the Northern Cross in 1964. Marcello Ceccarelli on the right with 

Minister Luigi Gui. Credits: INAF-IRA  
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Having acquired this first success, the construction of the Northern Cross was far from over. The 320 

m fraction of the NS arm was also built, but without being able to connect it with the EW arm, due to 

lack of funding.  

With only the EW arm the resolving power of the instrument was excellent for those times, 4 minutes 

of arc in Right Ascension, but very poor in declination, 1.8 degrees, leading to uncertain positions in 

NS. Additionally, there was the possibility that radio sources, close in right ascension but separated in 

declination could simulate a single stronger radio source, so-called confusion, creating uncertainties 

in the data even if this was partially controllable. It was therefore necessary to put the NS arm in 

condition to work, even if it was only 320 m long, and to perform the correlation of the signals from 

the two arms. Technically tƘŜǊŜ ǿŀǎ ƴƻǘ ƳǳŎƘ ǘƻ ŘƻΣ ōǳǘΧΦ  

While waiting for the activation of the NS arm, only the EW arm was used, trying to make the best 

possible astronomical use immediately. Unfortunately, our radio astronomy experts had left: D. Harris 

to Arecibo, at the beginning of 1964, and L. Volders had returned to Holland, around 1966, together 

with her husband, G. Gelato. But there were M. Ceccarelli and A. Braccesi to lead the many rookies, 

undergraduates and recent graduates who had just arrived. There was enormous enthusiasm and a 

great desire to work, without considering schedules, Saturdays or Sundays and other holidays, 

including Easter, Christmas and New Year.  

The operation of the EW was unfortunately limited by the daytime presence of strong interference 

due to a military radio link, obviously abusive, given that the 408 MHz frequency, reserved to radio 

astronomy, had to be for listening only. When the source of the interference was identified M. 

Ceccarelli contacted the high military command, with poor results, progressively rising in level, until, 

losing his patience, he sent a letter to Giulio Andreotti, the then Minister of Defence, in which he 

wrote, using his cutting humour, that "the high degree of inefficiency of the Armed Forces made him 

doubt the possibility that, in the event of an enemy attack from the east, they would be able to resist 

for those 40 minutes that were necessary for the American armoured division stationed in Aviano to 

intervene and block the invaders". It was the period of the cold war ... Furore among the higher ranks 

of the armed forces. The radio link was turned off.  

In the following years, however, there were other military interferences, which damaged the 

observations of the radio telescope and saw some visits by the Carabinieri (military police), for 

suspected espionage. In some way, however, a dynamic modus vivendi was slowly reached, which in 

any case always made work very difficult.  

Observation with the radio telescope consisted of recording the signal on three recorders, one for 

each 'eye or beam' of the instrument, using rolls of paper about 15 m long for 12 hours of observation. 

Then, the average of the three independent traces was made by hand with a pencil, by superimposing 

them on a table equipped with lamps that illuminated them from below, and the position and intensity 

of the sources were measured with a double decimetre. The calculations were done by hand, using at 

most the slide rule for products, divisions and trigonometry. If you were lucky you could borrow the 

FRIDEN mechanical calculator.  This was a lot of work, done by hand, it was not possible to keep pace 

with the data being produced by the instrument. Meanwhile, Carla Fanti and Roberto Fanti had also 

entered the game by completing their degree theses on 'Quasi-stellar Radio galaxiŜǎΩ ŀƴŘ ϥ9Ƴƛǎǎƛƻƴ 

mechanisms in extragalactic radio sources', and graduating in July 1964. At the end of December 1964 

the radio telescope was completed, operating only at night, the systematic observation of a sky area 

of about 0.45 steradians, already explored by the Parkes parabolic radio telescope, Australia, was 

performed. This led to a B1 catalogue containing 654 radio sources with apparent brightness, or flux 

density, greater than 1 Jy. The catalogue contained, in addition to all the strongest radio sources 

already seen by Parkes, about forty others never revealed before (Braccesi et al. 1965). At least a part 

of these were weak radio sources whose sum had produced the previously measured brightness, due 

to confusion. Subsequently, other extensive areas of the sky were observed, this time around the 

zenith, but the prospect of continuing the analysis of the data by hand was deemed impossible. On 

the other hand, calculation skills were low. G. Puppi obtained permission to access the IBM 1620 at 
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the Faculty of Engineering of the University of Bologna at night only and to borrow a computer 

technician from the National Institute of Nuclear Physics (INFN).  

¦ƴŘŜǊ ǘƘŜ ǎǳǇŜǊǾƛǎƛƻƴ ƻŦ !Φ CƛŎŀǊǊŀΣ ǘƘŜ ǘŜŀƳ ōŜƎŀƴ ǘƻ ǳǎŜ ǘƘŜ ǎƻ ŎŀƭƭŜŘ ϥƳŀƴƎƛŀǎǇŀƎƻϥ όΨǎǘǊƛƴƎ ŜŀǘŜǊΩ), 

a coordinate meter made by the INFN to measure the traces of bubble chambers. It was used overnight 

to digitize, with paid student manpower, the paper tracings produced by the radio telescope. The 

measurements were written automatically on punch cards and the data processed with the IBM 1620 

to derive the position and brightness of the sources present, using software developed in house.  

  

In the summer of 1965, during a summer school in Varenna, attended by G. Burbidge, W. Fowler, A. 

Sandage, K. Thorne and R. Giacconi, it was possible to circulate the first results. G. Burbidge, who was 

shown the preprint of the B1 catalogue, was impressed by the number of previously uncatalogued 

radio sources appearing there. W. Fowler repeatedly asked if the '600' of the EW was feet or someting 

else. In November 1965, the annual SIF Congress was held in Bologna. M. Ceccarelli was invited to 

make a report on the Northern Cross in the Aula Magna of the Institute of Physics, which was full of 

colleagues. Success among the physicists was remarkable.  

The SIF (Società Italiana di Fisica ς Italian Physics Society) awarded a prize of 500,000 lire to the 

Northern Cross, which was divided equally among all the members, technicians and graduates, of the 

group, twenty-four people, excluding full professors (M. Ceccarelli and G. Mannino). Carla Fanti, the 

only woman in the group, received the check in everyone's name.  

  

  
Motivation and copy of the 500.000 lire check awarded by SIF in 1965 for the realization of the 

Northern Cross Radio Telescope. Credits: INAF-IRA  
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A joking letter written by the Northern Cross (i.e. by Marcello Ceccarelli) to the group that had built it. 

Credits: INAF-IRA  
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Immediately afterwards, following an exchange of letters with M. Ryle, an article was sent to the 

magazine Nuovo Cimento with the counts of the radio sources and a detailed analysis of the 

instrumental effects and of the applied corrections (Braccesi et al. 1965). On this occasion C. Fanti and 

M. Ceccarelli, to estimate the effect due to the confusion, which makes the function that describes 

the counts steeper, had developed the first Montecarlo analysis in the Bolognese radio astronomy 

history which was run on the IBM 1620. The random numbers employed were those from a list taken 

from a book by M. Ceccarelli, renormalized to become the coordinates of the radio sources of the 

simulated sky. The results were intermediate between those predicted by the 'Big Bang' and those of 

the steady state theory, albeit with considerable uncertainties due to the confusion of the weaker 

sources despite the attempt to apply the corrections of the Montecarlo method. Shortly afterwards, 

it was possible to discuss the results with the well-known cosmologist Dennis Sciama, who had come 

to give a seminar on the 'Theory of the Steady State'.  

Beyond that, A. Braccesi had a big stroke of luck. After the summer, the first list of optically selected 

quasars (QSOs) by A. Sandage was published in the Astrophysical Journal. EW observations of these 

objects were quickly made without finding significant radio emission from any of the 15 QSOs 

observed at a level about an order of magnitude lower than that of the weaker Quasi-Stellar radio 

Sources (QSSs). A letter was sent to the Astrophysical Journal, which quickly published it. This work 

was remarkably successful and for a long time remained the best available on this topic (Braccesi et 

al. 1966a).  

Other research was carried out with the EW arm alone, which produced about a dozen publications, 

including data on the interplanetary scintillation of 3C273 that appeared in Nature (Sinigaglia, 1966), 

a survey with declination between -30° and -20° ( Braccesi et al. 1965), observations of various QSO 

samples (including Braccesi et al. 1966 a and b), of bright galaxies (Braccesi et al. 1967), of Planetary 

nebulae (Ficarra and Padrielli, 1968) and of a sample of 4C radio sources (Fanti C. et al. 1969) (4C 

catalogue: Pilkington and Scott 1965; Gower, Scott and Wills 1967).  

  

               
  

From left: Liliana Formiggini, Carla Fanti, Roberto Fanti and Roberto Bergamini in the garden of the  

Institute of Physics of the University of Bologna (1967). Credits: INAF-IRA  
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The Medicina radio astronomy station began to be an internationally famous and in 1967 Valentina 

Tereshkova, the Russian astronaut and the first woman in space, where she stayed for three days 

aboard the Vostok 6, visited it during her stay in Bologna.  

  

                                       
  

Valentina Tereshkova, Russian astronaut and the first woman in space, visiting the Medicina radio 

astronomy station in 1967, in the centre of the photo. On the left, M. Ceccarelli is recognizable with a 

hand on the head of A. Ficarra. Liliana Formiggini on her knees. A. Braccesi is next to M. Ceccarelli. 

Credits: INAF-IRA  

  

1.3 The Northern Cross and the radio source catalogues  

   

Despite these successes, the performance of EW alone was still not sufficiently attractive to the 

international community.  

Some members of the group were sent in turns to the California Institute of Technology (Caltech), to 

gain experience with the Owens Valley interferometer and the telescopes at Mount Palomar: A. 

Braccesi between 1966 and 1967, C. Fanti and R. Fanti between 1967 and 1968, and G. Grueff between 

1969 and 1970, as part of a collaboration agreement between the ROUB and the National Science 

Foundation of the USA both for the study of quasars, whose existence had been known by then for 

some years , and for the optical identification of radio sources. This collaboration included an 

ƻōǎŜǊǾŀǘƛƻƴ ŎŀƳǇŀƛƎƴ ŀǘ ǘƘŜ tŀƭƻƳŀǊ пуέ ǘŜƭŜǎŎƻǇŜ ŦƻǊ ǘƘŜ ŎƻƭƭŜŎǘƛƻƴ ƻŦ ǇƘƻǘƻƎǊŀǇƘƛŎ ǇƭŀǘŜǎΣ ǘƘŜ 

following analysis of the photographic material and the construction of instrumentation suitable for 

the purpose, with a subsequent spectroscopic study of the objects found.  

M. Ceccarelli tried to establish relationships with other astronomical centres in the USA and Great 

Britain. After a meeting with M. Ryle, who had invited him to dinner, he wrote: "We must be able to 

cross the barrier between being esteemed and being asked for. Everyone here is very friendly to me 


