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1 Grant-holders mobility
The project was intended for Scientific and Technical training of grant-holders on the specific subject “Development of a silicon detector for photon counting to be used in dual energy digital radiography in the range 18-40 keV”. The grant-holders obtained the training by working on several aspects of the development, under the guidance of supervisors in the receiving institutions; these aspects included hardware development (detector testing, ASIC testing, custom interfaces), software development (writing control programs in LabVIEW), data taking with different X-ray sources and beams, data analysis (using both LabVIEW and IGOR packages), simulation of different experimental setups (using GEANT, MCNP and other simulation programs).
The overall number of grant-holders was 15, with grant duration between 1.5 months and 6 months, for a grand total of 58.2 months of mobility flow. Of these, 11 months were in the EU -> LA direction (less than the maximum allowed of 30%), 27.5 months in the LA -> EU direction and 19.7 months in the LA -> LA direction. 

The list of all grant-holders and the respective mobility flows occurred in the three years 2003-2004-2005 is provided in the table at the end of this Report. Details on the mobility implementation are given in the following.
· Training language courses:

The grant-holders communicated either in english or in spanish. No special language training course was necessary.
· Welcoming conditions of grant-holders:

In general the per-diem allowance of 750 EUR per month was assigned to students. In Belgium, Colombia, Cuba, Italy and Mexico, assistance to find cheap accomodation near the University was provided.

The insurance situation was not uniform across the institutions, also due to legal restrictions concerning visas: for example, students from Colombia had to buy insurance before going abroad, irrespective of the availability of insurance coverage in the host institution. CINVESTAV provided health/accidents insurance to students. A grant-holder from Italy bought insurance coverage before going to Cuba. The University of Antwerp provides full insurance to all people officially registered at the University as is the case for the ALFA grant holders.

· Implementation of the agreements reached within the network regarding the exemption of registration and examination fees for the grant-holders in the host institutions.

There were no fees charged by the host institutions.
· Implementation of the agreements reached within the network in order to ensure that the grant-holders will return to their institutions of origin.

All grant-holders were returning to their institution of origin after the training period, in order to continue with their current activity (Master thesis or preparation of Ph.D. project).

· Implementation of the agreements reached within the network regarding the academic recognition by the institutions of origin of the training activities followed by the grant-holders.

ALFA training activity is recognized as part of Master or Ph.D. requirements. For example, in Belgium the Ph.D program consists of 20 credits to be obtained within the field of the Ph.D., 20 credits to be obtained in the general field of science and 20 credits outside the scientific area. Credits can be obtained by following courses within and outside the University, by following language training, by making publications, by giving presentations at conferences.

In Colombia the ALFA training is an integral part of the Master program in physics as well as the master program in Biomedical Sciences, the latest being a joint program of Universidad de los Andes and Universidad del Rosario in Bogota.
· Activities carried out by the tutor of the grant-holders in the host institutions including meetings held between the tutors and the professors in charge in the host institutions. 

Tutors at the host institutions met regularly with grant-holders to monitor their progress in training. Most of the time tutors were also professors in charge at the institution; in any case when necessary they met with other professors or researchers in order to ensure that grant-holders received ooptimal training. All grant holders were required to make a presentation at the end of the training period and to prepare a detailed technical report on their activity.
· Summary of the model used by the institutions of origin for attribution of the grants and selection of the grant-holders  as well as the development of the selection procedure.

The selection of grant-holders was carried out  through an open call for applications and  later by evaluation of candidates based on their curriculum and on an interview. Preference was given to candidates having already some experience within the scope of the project. A common template for the open call for applications was agreed upon in the first ALFA tutor meeting and then published (in english and italian) on the project’s Web site. This included a suggested time schedule and procedure for (i) publication of the call for applications in the University of origin, (ii) examination of the curricula of the candidates, (iii) interview with the candidates, (iv) communication of the result of the selection procedure.  

· Added value created by mobility for grant-holders, professors and other actors of the project, as well as for the institutions themselves. 
The added value created by mobility was, for grant-holders, the possibility to be trained in modern detector/ data analyis/ simulation techniques in the field of digital radiography, and of course the specific outcome of their work, which was in most cases included in their Master or Ph.D. thesis. For professors, the added value was both in the valuable scientific contribution from the grant-holders, which led after further elaboration to several publications and conference communications, and in the strenghtening of the scientific contacts among the network institutions.     
2 Other activities
The final assessment of the present ALFA project (that is, besides mobility flows already described above) is given in the following table, where envisaged objectives, activities and results are presented in the left column and actual achievements in the right column. The section “Activities envisaged” refers to the third year of the Programme, while the first and second year have been covered by previous Technical Reports.
	Objectives, activities and results envisaged



	Degree of fulfillment for objectives, activities and results

	Main Objective: 

Develop a one dimensional silicon detector system, designed to acquire bi-dimensional images of X-ray transmission with the scanning method, in the energy range from 18 to 40 keV. 

Develop radiological techniques with dual-energy quasi-monochromatic beams, with applications in mammography and angiography.
	At the end of the project’s third year the development of the silicon detector system is 100% complete, with two linear arrays of 3.84 cm length and 100 m pitch constructed, one of them with double threshold capability. The energy resolution and quantum efficiency of the arrays have been fully characterized. Smaller size linear arrays have been used in the Latin American countries. The implementation of the scanning method has been achieved. 

The development of the radiological techniques is also 100% complete, with published results concerning image reconstruction of both mammographic and angiographic phantoms.

	Specific objectives:

1) Design, modification and production of RX32N chips

2) Design, modification and production of COUNT32 chips

3) Development and production of the multilayer PCB

4) Development of a simple control and acquisition system based on a mixed analog/digital card on PCI bus and LabVIEW software

5) Characterization of detectors in the laboratory (I-V and C-V curves)

6) Assembly of components on the multilayer PCB, thus completing the construction of at least two linear arrays

7) Mounting on mechanical support of the linear arrays

8) Overall system test with X-ray sources and X-ray tube: energy resolution, long-term stability of the threshold, maximum counting rate, acquisition speed

9) Measurements with dual-energy X-ray beams

10) Porting of the acquisition and control software on a PCMCIA card, to add more portability to the system
	Objectives 1) and 2): 100% fulfilled. We have developed a new chip, RX64, which integrates the functions of the previous two chips, RX32N and COUNT32, providing 64 channels of preamplifier, shaper, discriminator and counter. A double threshold version RX64-DTH has also been designed and produced (not originally foreseen). 

Objective 3): 100% fulfilled. A 3-layer PCB for the 400-strip detector has been developed and produced.

Objective 4): 100% fulfilled. The LabVIEW software allows control of the most important system parameters and acquisition of data in internal calibration and external calibration modes. Acquisition of images in scanning mode has been developed as well.

Objective 5): 100% fulfilled. A dozen 400-strip silicon detectors have been fully characterized with I-V, C-V and other complementary measurements in the laboratory.

Objective 6): 100% fulfilled. We have completed two linear arrays, one with RX64 chips, another with RX64-DTH chips (double threshold version).

Objective 7): 100% fulfilled. We have one mechanical support holding both linear arrays.

Objectives 8) and 9): 100% fulfilled. We have published results on energy resolution and on imaging, both with angiographic and mammographic phantoms, including comparisons with MonteCarlo simulations.

Objective 10): 100% fulfilled. The acquisition program is compatible both with a PCI card and with a PCMCIA card. 

	Activities envisaged (third year):  

1. Finishing thesis for master students.
2. Finishing the optimal acquisition and control systems.
3. Improvements to the systems to make them more portable.
4. Visiting of professors to discuss the updated results and establish further cooperation.
5. First prototype of these silicon detectors
6. Meeting to review measurements and discuss results
	1. One student is finishing his Master thesis in 2005, three more are expected to finish by end 2006.

2. Improvements to the data acquisition system, namely integration with two different mechanical scanning systems, as well as better calibration data and image data analysis, have been achieved.

3. Some improvements for portability, like improving the reliability of cables and connections, have been made.

4. A few individual visits in the different institutions and the fourth ALFA meeting in Colombia have been organized to evaluate the overall results and plan future cooperation.

5. Two working and fully characterized prototypes of the 3.84 cm linear silicon array (one with single threshold, another with double threshold) have been constructed.

6. The fourth ALFA tutor Meeting was held in Bogota (Colombia) at the end of September 2005. 

	Expected results: 

a) Graduate 4 Master students
b) Graduate at least 5 Ph.D. students
c) One Postdoctoral position
d) Increase international cooperation among participant countries
e) Improvement in the infrastructure of the network members in terms of material and human resources
f) Obtaining a prototype of a silicon detector optimized for digital radiology
g) Publication of several papers about obtained results on international journals 

h) Publication of studies and/or results of meetings and/or seminars

i) Institutional documents resulting from meetings within the scope of the project
j) Preparation of Web pages for the electronic dissemination of debates and documents important for institutional and academic management
	a) Two Master students obtained their degree by 2005; three more students are expected to finish their Master in 2006.

b) One grant holder will get a Ph.D. in Antwerp in 2006; two researchers obtained a Ph.D. in 2005 (one in Antwerp, one at INSTEC); one more grant holder is currently in the Ph.D. programme.

c) One Postdoc has obtained a 6-month grant in 2004.

d) The international cooperation among participant countries was certainly increased as  it can be seen by common publications and conference proceedings, and also thanks to the four ALFA meetings held in the three years. It must be stressed that people working from different institutions are sharing common hardware and software developed in the ALFA project. 
e) Human resources were considerably improved, especially in the LA countries, essentially through training of students and collaboration between tutors; material resources in the LA countries were being also improved through the installation of silicon detector  systems there.

f) Two linear silicon arrays of 3.84 cm length have been constructed and tested as well as three smaller (1.32 cm length) systems.
g) Four published papers (n. 8, 14, 15 and 18 in the list of produced documents, see below).
h) Fourteen Conference Proceedings have been published.

i) A joint Master program between Universidad de los Andes and Univ. Rosario has started. 
j) A Web page exists with templates for the selection procedure of grant-holders and Mobility forms for grant-holders and tutors.


As a general comment to the above table, we may say that essentially all objectives were fully achieved, with a substantial scientific result consisting of four publications on scientific journals and fourteen conference proceedings. Concerning “Expected Results” a) and b) in the last section of the table, namely Master and Ph.D. degrees obtained, we note that they were not fully reached within the 3-year duration of the programme; however it is expected that they will be reached in the year following the contract termination.  
We now present more details on the third year activity in the different institutions of the network, which was not object of a previous report.
University of Algarve did not have student exchanges in the third year, however the tutors from U. Algarve continued the collaboration with the student from Univ. de los Andes which during the previous year participated to the measurements of a radiation hard silicon detector developed in the framework of the CERN RD-39 project. 
University of Eastern Piedmont participated in all phases of the project development, providing among other items the setup for energy resolution measurements of the silicon detector with an X-ray tube and several fluorescence targets. Students working in Univ. of Torino paid frequent visits to Univ. of Eastern Piedmont in order to collect data with this setup. Data acquisition software was implemented, in close collaboration with AGH University of Science and Technology, Cracow. Hardware for chip testing was also developed locally and later deployed in University of Torino. A grant holder from Cuba was hosted for two months in Alessandria where he developed the software to control a precision motion system with two orthogonal axes and performed tests of the scanning procedure needed to obtain a 2-dimensional image from the linear detector arrays.
University of Torino (coordinating institution) provided administrative support for the handling of the ALFA project through the staff of the Dipartimento di Fisica Sperimentale headed by Prof. Alberta Marzari-Chiesa. University of Torino was also the main center for testing detectors and chips, thanks to equipment owned partly by the University and partly by the INFN, and for assembling them on PCB. In particular the semiautomatic probe station and automated wire bonding facilities were essential for the construction of the linear arrays of silicon microstrips. A grant-holder from ISCTN/CEADEN (Cuba) spent 6 months in Torino performing different activities: she first made an extended study of the RX64DTH 6-ASIC module, then she developed a program for automated analysis of calibration data and another one for image acquisition and processing, including synchronization with an external controller for phantom mechanical scanning and X-ray tube control. Finally, she participated in two imaging test in Ferrara using the RX64 6-ASIC module. Additionally, the grant-holder from Cuba hosted by University of Eastern Piedmont took advantage of the Electronic Laboratory facilities in Torino to develop a PCB with a USB controller meant to replace the commercial PCI digital I/O card currently used for chip readout.

University of Antwerp participated in the development by training a grant holder from Mexico (E. Castaneda, CINVESTAV master program) for a period of 6 weeks. During this period she worked together with a former grant holder (D. Roet, U.A. doctoral program) on the further optimization and evaluation of the simulation codes for x-ray tube spectra. Comparison with experimental data and with literature data was performed. The University of Antwerp designed together with a tutor from Cuba (A. Cabal InSTEC – CEADEN) on the occasion of a scientific visit, an x – y scanning stage for 2-dimentional scanning of mammographic phantoms. This system was developed at the mechanical workshop of the University of Antwerp and transferred to Cuba where the control program was developed and the system tested.
CINVESTAV participated in the project by training one student. She was introduced to radiation detectors and then began working on a setup with a 128-strip silicon detector and two RX64 ASICs.

She performed energy calibration measurements first with internal calibration pulses and later with some radioactive sources as Cd-109, Co-57, Mn-54, etc.

She also worked with the detector described above obtaining images of small objects with a Cu-anode X-ray tube and a mechanical scanning system at CINVESTAV. Then she got images of home-made mammographic phantoms too. She also obtained images from biopsies of human tissues with microcalcifications.

Finally, she developed some simulations using the MCNP code with X-rays crossing an object (similar to the one home-made phantom) and going to the detector, in order to compare those results with real images of the phantom.

Universidad de los Andes participated to the project by carrying out analysis of data taken with quasi-monochromatic beams impinging on mammographic and angiographic phantoms, and by performing the connected simulations, both with GEANT 3.21 and MCNP simulation codes.

A Master degree student on her return from a 2003 grant period in Italy implemented the contrast cancellation technique using the  Álvarez-Mackovski algorithm for mammographical images, with real and simulated data; she completed her Master degree by the end of 2004.

Other two students were involved in the simulations with GEANT and MCNP of mammographic and angiographic data. An electrical engineer was involved in setting up a silicon detector with 128 strips.
A simulation of a parallel x-ray beam impinging on a phantom followed by a silicon detector, with a data collection every 15 degrees was performed by M. G. Espinosa (grant holder from Mexico to Colombia). Juan Diego Soler (Grant holder to Cuba in 2005) once he returned home has finished  the analysis of the mammographic data taken in Bologan during 2004 and also is working in setting up a detector in Colombia to make X ray tests in Colombia. Juan Diego is expected to obtain his master degree in Physics in August 2006. Jaime Rodriguez (grant holder to University of Algarve in 2004) is trying to finish the implementation of a model based on the effects of recominations centers to explain the data taken in Algarve. Jaime Rodriguez is expected to get his master degree in physics in August 2006.

The fourth ALFA meeting was hosted by the University in  September 2005.
ISCTN/CEADEN participated in the development by hosting a grant holder from Colombia, who performed a study of an experimental setup for a 132-strip silicon detector with two RX64 readout ASICs and worked on the analysis of images of angiographic and mammographic phantoms using 132 and 384 silicon strip detectors and on the image acquisition using a scanning system with a 132 strip detector (developed by other ALFA grant holders: Lourdes Bolaños, Cesar Ceballos and David Roet). C. Ceballos, former grant holder of 2003, keeps working on the MCNP simulation of the detector response in mammographic application, making a comparison with the analysis done by the Colombian grant holder about the data taken in Bologna in summer 2004.

The fourth meeting of tutors for the ALFA Programme took place in Bogota, Colombia between September 24 and 28, 2005. The participants were C. Avila (Univ. Andes, Bogota, Colombia), A. Cabal (ISCTN/CEADEN, Havana, Cuba), J. Lopez (Univ. Andes, Bogota, Colombia), L. M. Montano (CINVESTAV, Mexico City, Mexico), L. Ramello (Univ. Piemonte Orientale, Alessandria, Italy), J. Rodriguez (Univ. Andes, Bogota, Colombia), J. C. Sanabria (Univ. Andes, Bogota, Colombia), J.D. Soler (Univ. Andes, Bogota, Colombia), P. Van Espen (Univ. Antwerp, Antwerp, Belgium).

It took place according to the following schedule:

	All participants
	Status of the grant holders for the third year of operation (2005).

	L. Ramello
	General status of the research on silicon detectors for X-rays, Report on the activities carried out in Italy (U. Piemonte Orientale, U. Torino).

	L.M. Montano
	Report on the activities carried out at CINVESTAV, Mexico.

	P. Van Espen
	Report on the activities carried out at U. Antwerp, Belgium.

	A. Cabal
	Report on the activities carried out at ISCTN/CEADEN, Cuba.

	J.C. Sanabria
	Report on the activities carried out at U. de los Andes, Colombia.

	J. Rodriguez
	The Lazarus effect: recovering efficiency in highly irradiated silicon detectors.

	J.D. Soler 
	Results about imaging with silicon microstrip detectors.

	All participants
	Discussion of prospects for future collaboration.  

	L. Ramello
	Presentation of the current state of expenditure and preliminary draft of the third (2005) Technical Report and of the Final Report.

	All participants
	Discussion of the 2005 Technical Report and of the Final Report.


Reports from all the four ALFA meetings are attached to this Report.

The only modification brought to the initial project was a different distribution of the mobility flows over the three years, with fewer flows than foreseen in the beginning and more flows later. This was due to some difficulty in finding suitable candidates and also to the delay between coming into effect of the contract and availability of the EC financial contribution.
3 Measures of evaluation and impact of the project
The impact of the project is related first of all to successful training of grant-holders.

We have asked all grant-holders to prepare a detailed report and - when possible - to present their results orally at the end of their stay.

From the reports prepared by the grant-holders, from their comments at the end of their stay and in many cases from the continuation of the work in their home institution, we may conclude that the project had a substantial impact on the scientific formation of each grant-holder.
Concerning good practices, we have found that a careful preparation of each mobility flow, including discussions via e-mail, phone and chat line between the tutors of originating and receiving institution and the grant-holder, made before the start of the mobility flow itself, is essential for the success of the program.

Learned lessons include the fact that visa regulations for Latin American nationals coming to European countries are not uniform (depending on the two countries involved) so that planning well in advance of a mobility flow is really necessary.   
Finally we believe that the best success story is told by the results achieved which are presented in the next section. 
4 Visibility and results diffusion
Describe and send enclosed the products of results achieved according to the initial envisaged objectives.
We present in the following the list of publications and conference proceedings obtained within this ALFA Project.

1. Cabal A.E., Dabrowski W., Díaz A., Grybos P., Giubellino P., Montaño L.M., Ramello L., Swientek K., Wheadon R. "Feasibility of Silicon strip detectors and low noise multichannel readout system for medical digital radiography". 

AIP Conference Proceedings of Sixth Mexican Symposium on Medical Physics, México City, México, Editado por L. M. Montaño y G. Herrera, 630, 202-207, (2002).

2. A. E. Cabal, W. Dabrowski, A. Díaz, P.Grybos, P.Giubellino, L.M. Montaño, L. Ramello, K. Swientek, R. Wheadon, "Sistema de detección de rayos X sobre la base de detectores de Silicio para aplicaciones en radiografía digital médica".

Revista Cubana de Física No 1, 2003 (Proceedings of the International Workshop of Medical Physics, April 8-10 2002, La Habana, Cuba)

3. L. Ramello et al., “X-ray imaging with a silicon microstrip detector coupled to the RX64 ASIC”. 

Nucl. Instr. Meth. in Phys. Res. A509 (2003) 315 (Proceedings of the IWORID ’02 Worskshop, Amsterdam, The Netherlands)

4. P. Rato Mendes et al., “Silicon strip detectors for two-dimensional soft X-ray imaging at normal incidence”. 

Nucl. Instr. Meth. in Phys. Res. A509 (2003) 333 (Proceedings of the IWORID ’02 Worskshop, Amsterdam, The Netherlands)

5. F. Prino et al., “A silicon strip detector coupled to the RX64 ASIC for X-ray diagnostic imaging”. 

Nucl. Instr. Meth. in Phys. Res. A514 (2003) 206-214 (Proceedings of the RESMDD ’02 Conference, Firenze, Italy)

6. L. Ramello et al., “Results about imaging with silicon strips for angiography and mammography”. 

AIP Conference Proceedings vol. 682 (2003) 14-23 (Proc. of the VII Mexican Symposium on Medical Physics, Mexico City, March 26-26, 2003)

7. C.Ceballos, G.Baldazzi, D.Bollini, A.E.Cabal Rodríguez, W.Dabrowski, A.Díaz García, M.Gambaccini, P.Giubellino, M.Gombia, P.Grybos, M.Idzik, A. Marzari-Chiesa, L.M.Montano, F.Prino, L.Ramello, M.Sitta, K.Swientek, A.Taibi, E.Tomassi, A.Tuffanelli, P. Wiacek, "Monte-Carlo simulation of a Silicon Strip Detector for Angiography Applications. First Approach".  

AIP Conference Proceedings vol. 682 (2003) 185-191 (Proc. of the Seventh Mexican Symposium on Medical Physics, Mexico City, March 26-26, 2003)

8. D. Bollini et al., “Energy resolution of a silicon detector with the RX64 ASIC designed for X-ray imaging”. 

Nucl. Instr. Meth. in Phys. Res. A515 (2003) 458-466

9. A. E. Cabal, W. Dabrowski, A. Díaz, P.Grybos, P.Giubellino, L. Montaño, L. Ramello, K. Swientek, R. Wheadon, “Sistema de detección de rayos X sobre la base de detectores de Silicio para aplicaciones en radiografía digital médica”.

Revista Cubana de Física, Vol. 20, No.1, 44-48, 2003 

(Proc. of the International Workshop in Medical Physics, Title: Technology and Medical Physics in Patient Diagnosis and Therapy, April 8-12 2002, Havana, Cuba)
10. G. Baldazzi, D. Bollini, A.E.Cabal, C. Ceballos, W. Dabrowski, A. Diaz, M. Gambaccini, P. Giubellino, M. Gombia, P. Grybos, M. Idzik, J. Lopez Gaitan, A. Marzari-Chiesa, L. M. Montano, F. Prino, L. Ramello, A. Sarnelli, M. Sitta, K. Swientek, A. Taibi, E. Tomassi, A. Tuffanelli, P. Van Espen and P. Wiacek, "Recent advances on X-ray imaging with a single photon counting system".

Nucleus, No. 35, Memorias NURT 2003, 24-31, 2004 

[Memorias del 4to Simposio Internacional de Técnicas Nucleares y Conexas  NURT 2003, 27-31 Oct. 2003, La Habana, Cuba (ISBN 959-7136-21-X)]

11. L.M. Montano et al., “Comparison between Two Monte Carlo Simulations of Angiographic Phantom Coupled to Silicon Strip Detector”.
AIP Proc. 724 (2004) 221 (Proceedings of Eight Mexican Symposium on Medical Physics)

12. A.E. Cabal et al., “X-ray imaging WITH A SINGLE PHOTON COUNTING SYSTEM”.

Book of abstracts of EXRS 2004 European Conference on X-Ray

Spectrometry, Alghero, Italy, 6-11 June 2004
13. P. Grybos et al., “Multichannel charge amplifier for medical X-ray imaging with energy window selection”.

Proceedings of the 11th International Conference on Mixed Design of Integrated Circuits and Systems - MIXDES 2004, pp. 589-594 (Szczecin, POLAND, 24-26 June 2004)

14. A. Sarnelli et al., “K-edge digital subtraction imaging based on a dichromatic and compact x-ray source”. 

Phys. Med. Biol. 49 (2004) 3291

15. P. Grybos et al., “RX64DTH – A Fully Integrated 64-channel ASIC for Digital X-ray Imaging System with Energy Window Selection”. 

IEEE Transaction on Nuclear Science vol. 52, no. 4, August 2005, pp. 839-846

16. L. Ramello et al., “A silicon microstrip system with the RX64DTH ASIC for dual energy mammography”.

paper JRM1-3 in 2004 IEEE NSS-MIC Conference Record, edited by J. A. Seibert, 2005, p. 2324, ISBN 0-7803-8701-5.
(IEEE NSS-MIC-RTSD Conference, Rome, Italy, October 2004)
17. G. Baldazzi et al., “Characterization of a Dual Energy Angiographic System with CCD+FOS and Si-strips Detectors”.

paper M5-438 in 2004 IEEE NSS-MIC Conference Record, edited by J. A. Seibert, 2005, p. 3234, ISBN 0-7803-8701-5.
(IEEE NSS-MIC-RTSD Conference, Rome, Italy, October 2004)

18. C. Avila et al., “Contrast cancellation technique applied to digital X-ray imaging using silicon strip detectors”.

Med. Phys. 32 (2005) 3755
To guarantee the visibility of the Community financing, the ALFA contract was explicitly quoted in the publications and in the oral presentations to conferences.

A simple Web page which has been used throughout the ALFA project to facilitate the preparation of selection procedures for grant holders and the book-keeping of mobility flows is available at the URL http://www.to.infn.it/~ramello/alfa/alfa/alfaII-0042FA.htm
5 Network
The coordination among the newtork’s institutions was ensured by frequent communications among the tutors and by the four ALFA meetings. In the following some details about the third year of activity are given, the first two years being already covered by previous Progress Technical Reports.

· Indicate how the network’s members communicated
.

Communication within the network was ensured by several means: 

· frequent e-mail messages for exchange of scientific or administrative information;

· several conferences over internet: this was particularly useful to prepare the student’s visits well in advance, with discussions on both scientific and administrative aspects, often just after some relevant documents were sent by e-mail;

· a web site for exchange of templates for the grant-holder selection procedures;

· the 4th ALFA meeting of 2005 in Bogota, held between September 24 and 28 (see the respective report), very useful to review the almost final results of the project; 
· The 10th Workshop On Nuclear Physics in Havana (Feb. 2005) was attended by P. Giubellino (Torino) and P. Van Espen (Antwerp); a Symposium in Havana (May 2005) was attended by Cesar Ceballos and A. Leyva, both former grant holders.

· some visits funded by other sources (as a result of initial contacts among the institutions of the network, established within the ALFA project): Ana Cabal in Italy (2 months – funded by ICTP, Trieste), Krzysztof Swientek from AGH University of Science and Technology in Italy (6 months starting in Nov. 2004, funded by Ministero Affari Esteri, Roma), Cesar Ceballos in Italy (2 months – funded by ICTP, Trieste), Piet Van Espen at CEADEN (1.5 months), Antonio Leyva at CINVESTAV (1 month, funded by a bilateral Cuban-Mexican project)

· Detail the relations, if any, with other institutions associated or foreigner to the network.

A very intense and fruitful collaboration was developed with the Universities of Bologna and Ferrara which provided the quasi-monochromatic beam installations and their expertise for both the angiographic and the mammographic applications of our silicon detector. The collaboration with AGH University of Science and Technology in Cracow for developments of the RX64DTH chip was essential for the progress of our project.

The technical support of Istituto Nazionale di Fisica Nucleare (INFN) of Torino during the assembly phase of the detector is gratefully acknowledged.

The financial support of the International Center of Theoretical Physics (ICTP) in Trieste for visits of Cuban researchers to italian laboratories is gratefully acknowledged.

·  Mention the potentialities of increase (or modification) of the network in future projects.
There is a large potential for increasing the network in the future, to include e.g. Cracow (AGH University of Science and Technology), Bologna (University) and Ferrara (University), as shown by several publications in common with members of these institutions. 

Universidad del Rosario (Colombia) might also be involved in the future, due to its joint Master in Biomedical Physics with Universidad de los Andes. Universidad de los Andes is starting a new Medical program in which both tutors and former grant holders will be involved. 

In the framework of the Cuban research project about the use of the silicon detector for different clinical applications in Cuban hospitals, the CCEEM (National Center for Medical Devices) , which is the leading center for quality assurance programs in radiography, is participating. The CCEEM has developed the procedures to make measurements using standard mammography phantoms and biopsy samples, to certify that our system complies with the specific standard regulations.

A collaboration with CIEMAT (Madrid, Spain) concerning possible use of higher Z detector materials has started.
6 Other aspects
The main problem encountered by us was the delay of about 2 years between the submission  of the proposal and the beginning of operations, which resulted in some difficulty to find grant-holders for the initial phase, due to the fact that potential candidates at the time of submission were not available any more after approval of the program. The situation improved gradually with time, in fact there has been a constant increase in the number of months assigned in successive years.

Another problem which was recognized only gradually during the development of the ALFA project was the difficulty in allocating the mobility grants, due on one hand to the delay between the formal coming into effect of the contract and the actual availability of  financement (several months), on the other hand to strict academic requirements (exams, courses to be followed, etc.) at some of the originating institutions which forced some grant-holders to cut short their period spent abroad. 
The standard allocation for intercontinental travel (at the time of project preparation in 2000) turned out to be insufficient, especially for grant-holders air tickets; the problem was cured by using the savings from having less people at tutor meetings and from shorter durations of some flows, with the preventive agreement of the ALFA offices. 


Apart from these problems we believe that this ALFA project has been quite successful both in terms of training offered to the grant holders and in scientific achievement, as seen from the list of publications produced. The interaction between grant holders and tutors was always very constructive.  We are grateful to the European Community for the opportunity given to us.
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