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It is difficult for me to speak to a public of theoretical scientists specialised in the particle physics.

I have been invited probably for a previous co-operation of my company with CERN.

As a matter of fact SAES Getters is not unknown to some of you because we have been involved in the LEP, having supplied some 27 Kilometres of getter ribbon which has been mounted inside the vacuum chamber in parallel with the beam. This application has been a great technological success thanks to the dedication of the CERN team and Dr. Benvenuti. 

(In addition, I have been invited because last May I have been chosen by an international jury, chaired by the president of Nasdaq, as the World Entrepreneur of the Year in a context involving 8000 companies of the world industrialised countries.)

This acknowledgement was the recognition of my work life and of the fact that SAES Getters has been the world leader in the getter field for over 25 years. It is clearly also an acknowledgement of the work of the SAES Getters team which has grown from a dozen of people, when I started working, to the actual 1.200 people, of which more than 50% from outside Europe.

This growth has been essentially based on the results of 45 years of research.

I think that you can be interested to ear some highlights of the history of the development of our research lab to its present position of one of the most important labs in the world in vacuum, gettering, surface phenomena, and purification of gasses.

My story with SAES Getters started some 50 years ago with the invention of the stable barium alloy and with the invention of the ring getters based on exothermal alloy.

The major applications were electron tubes, in England called valves. In the 60s SAES arrived to the production of one billion of this getters per year.

After initial difficulties, the company started its rapid growth already in the middle of the 50s. At that time I was also the salesman: while visiting the customers I realised that getter was a black magic not only for me but also for most of our customers. Therefore I made the decision to start the co-operation with the University of Turin, Department of Physical Chemistry, with Professor Ricca.

We developed together the instrumentation to measure the getter performances. A small lab was created and with the new instrumentation a deep work was made studying the speed, capacity for various gases of the barium films at various temperatures and different conditions of evaporation. A great number of papers was published and SAES Getters became the established leader in getter science through this basic scientific work.

When at the end of 1959 I organised, with the Italian physical society, here in Como, the first international symposium on residual gasses in electron tubes, I was expecting 50 participants. Instead, 250 people showed up. It was a great confirmation of SAES Getters leadership.

When, in 1966, Radio Corporation of America started producing the first rectangular colour picture tubes their life lasted only few weeks. They sent a high level technical delegation to Milan and we were able to develop a new getter model  which took the life of the picture tubes over the 10.000 hours. We became also the world leader in the getter for colour television and monitors for computers, producing in year 2000 over 280 millions of getters in our factories in Lainate, USA, Korea and China.

In the early 60s a major result of our research lab was the first industrial mass produced non-evaporable getter, very stable and after activation very active for all gases.

This getter is still used in great quantities in lamps but it was also the first of a series of non-evaporable getter with lower activation temperature or selective for specific gases.

With the non evaporable getter materials we made getter pumps for ultra vacuum applications, initially based on thin layer of getters powders deposited on metal sheets, later, on porous sintered bodies. This pumps are widely used in high physics machines around the world.

Using non-evaporable getter material we developed the mercury dispenser getter for fluorescent lamps, another great industrial success. We created also the alkali metal dispensers to make photocathodes. 

In the last fifteen years it became very important the purification of  gases  with getter materials or other catalytic media. A company was created in California, which is now the world leaders on this technology producing a large number of purifiers for the purification of bulk gases for the semiconductor industry. From the very large models, for the purification of gases for an entire fab, to the small point of use purifiers attached to the single production machines.

Nitrogen, argon, hydrogen, oxygen are main purified gases. But also specialty gases like arsine, phosphine, ammonia require purification before their use.

The purification of bulk gases with getters material bring the level of impurities down to the part per trillions. To measure this level of impurities is a difficult task. A pure gas lab  was developed in our central lab where not only all available instruments are tested but we have also developed to instrumentation based on up-to-now un-exploited technologies.

In the recent years a lot of research is dedicated to the life maintenance of new generations of flat displays like, plasma display panels, field emission displays and OLEDs (Organic Light emission display) and to devices for the fiber-optic communications. 

From this brief history of the 45 years life of the SAES getters research laboratories, it is interesting to notice that the initial motivation was scientific, to begin to understand the complex chemistry on the surface of evaporated metal films, on the role of gas reactions with evaporating metal vapours, the effect of clustering during evaporation on the structure of the evaporated films.

On non evaporable getters the chemistry is even more complex with hydrogen loosing the electrons arriving on the surface of the getter and moving on the lattice of the metal like a protonic gas, the effects of temperature on disintegrating the oxides and carbides during the activation, and all the catalytic reaction taking place on surface.

But the motivation of industrial research is not the joy of understanding physical phenomena rather in understanding the problems in the application of the products: in the case of SAES Getters it has always been the co-operation with the customers to ensure the life to the devices in vacuum or in specific atmospheres. In electron tubes the effects of contaminants on the electron emission of the cathodes, the maintenance of all the performances on the electron emitting surfaces avoiding for instance ion bombardment, the protection of the phosphors in cathodes ray tubes, in lamps again to avoid the contamination of the light emitting surfaces, in fluorescent lamps avoid the depletion  of mercury by oxidation and the depreciation of the phosphors.

The co-operation with the customers is an essential point on the industrial research strategies: the motivation of the research comes from the customers’ problems or the motivation comes form the market’s needs. SAES Getters has to look today at the problems of the future.

In this time of rapid evolution of the scientific understanding of physical and chemical phenomena bring to a very fast evolution of the technology. For this reason a considerable part of our effort has to be on the strategic marketing, on a continuos investigation on the literature, on patents applications, on the appearance of new products, and on new solutions of applications. 

I envy the pure science research where for instance in your case the objectives are the progress of the understanding of the ultimate laws of nature like the particles on which your are working. You are less troubled by the balance between research expenditure and results because by definition it is impossible to forecast the final outcome.

In industry, the research it a cost which has to be recovered in the final price of the products, research is an investment which has to have a return. The risks on industrial research are very high: in my experience of entrepreneur in research I can tell that most of the research in SAES getters has been a technical success but sometimes it is an economical failure. In most cases because the projects in which we have been embarked failed at the customer’s side. A typical example are the FED (Field Emission Displays) a new generation of flat panel for which an excellent getter solution was found, with screen printed non-evaporable getters, but the customers were unable to solve other problems of device. Again time is key because in this case also other solutions started to appear. Another very important factor is the protection of the intellectual property with strong patents. Frequently we found that previous unused patents anticipate our results or as it can be in the case of SAES which operate in niches of the market, we face prior art in our own previous patents, based on invention for other applications.

Recently we have signed a licence agreement with CERN on a new generation of getters based on films created by sputtering. This is an expensive technology which can create very clean surfaces for ultra high vacuum application down to the 10 –12 torr on high physics machines particularly synchrotron light machines and accelerators. We hope to continue the constructive co-operation we had in the past with the CERN and with many other centres.

