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The third meeting of tutors for the ALFA Programme took place in Torino, Italy between October 23 and 27, 2004. Before the ALFA meeting, two of the participants (M.A., L.R.) attended the Rome 2004 NSS – MIC – SNPS and RTSD conference of the IEEE in Rome, where two oral contributions and a poster with authors from this ALFA project were presented, as indicated in the following table:
	P. Grybos et al. (oral – N8-5)
	“RX64DTH – A Fully Integrated 64-channel ASIC for Digital X-ray Imaging System with Energy Window Selection”

	L. Ramello et al. (oral – JRM1-3)
	“A silicon microstrip system with the RX64DTH ASIC for dual energy mammography”

	G. Baldazzi et al.  (poster – M5-438)
	“Characterization of a Dual Energy Angiographic System with CCD+FOS and Si-strips Detectors”


Several other contributions relevant to the scientific sector of the ALFA project were presented at the Rome Conference. A discussion with colleagues from University of Bologna, AGH University of Science and Technology, Cracow and CIEMAT, Madrid about a possible collaboration took place. The full program of the Rome 2004 Conference is available at http://nss-mic-rtsd-2004.df.unipi.it .
The ALFA meeting proper then took place according to the following schedule:

	All participants
	Status of the grant holders for the second year of operation (2004).

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

	M. Abreu
	Report on the activities carried out at U. Algarve, Portugal, and plans for the future.

	L. Montano
	Report on the activities carried out at CINVESTAV, Mexico, and plans for the future.

	P. Van Espen
	Report on the activities carried out at U. Antwerp, Belgium, and plans for the future.

	A. Cabal
	Report on the activities carried out at ISCTN/CEADEN, Cuba, and plans for the future.

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

	All participants
	Discussion of further work to be done and proposal for third year (2005) grants.

	A. Marzari-Chiesa, 

D. Huguenin
	Presentation of the current state of expenditure and preliminary draft of the second year (2004) Technical Report.

	All participants
	Discussion of the 2004 Technical Report and expenditure, budget for the third year of operation (2005), schedule of the next meeting.


The status of grant holders for the second year of operation was reviewed. There are 4 grant holders, as indicated in the following table, instead of the 5 originally foreseen (a grant holder from CINVESTAV to Torino was not identified and so the grant was postponed to the next year). Specific activities of the grant holders will be described later.

	Name
	D. Roet
	R. P. Ferreira
	J. Rodriguez
	A. Leyva

	From
	Belgium
	Portugal
	Colombia
	Cuba

	To
	Cuba
	Mexico
	Portugal
	Mexico

	Period
	August-December
	August-October
	June-November
	March-August

	Status
	Preparing Ph.D. project
	Master
	Master
	Postdoc


L. Ramello reviewed  the status of the research on silicon detectors for dual energy radiography being carried out within the ALFA programme. With respect to October 2003, progress was achieved in several aspects:
· The test of the double threshold ASIC (Application Specific Integrated Circuit) RX64DTH, designed by colleagues at the University of Mining and Metallurgy, Cracow, Poland was completed in Torino and Alessandria with a relevant contribution from one of the ALFA grant holders
· New data were collected in Ferrara with the double threshold detector and a mammographic phantom with a relevant contribution from one of the ALFA grant holders
· New data were collected in Bologna with BOTH the single threshold and the double threshold detectors and an angiographic phantom 

· Several measurements were performed with 128-strip detectors in Mexico, with relevant contributions from ALFA grant holders
· Progress was made about the analysis of data taken both with the single threshold and the double threshold 384-strip detectors, with relevant contributions from ALFA grant holders

· Extensive simulations of the angiographic and mammographic data were performed in different Universities, with relevant contributions from ALFA grant holders; in particular, a computer cluster comprising 5 dual-CPU nodes (1 GHz, AMD Athlon processors) was set up under SUSE Linux 9.0 in Antwerp and used for extensive comparison between two Monte Carlo codes (PENELOPE and MCNP) 
· Results obtained with contributions from ALFA grant holders were presented at the Eight Mexican Symposium on Medical Physics in Guanajuato, Mexico, March 2004 (by L. M. Montano - poster), at the EXRS 2004 European Conference on X-Ray Spectrometry in Alghero, Italy, June 2004 (by A. Cabal – oral presentation), at the MIXDES 2004 Conference in Szczecin, Poland (by P. Grybos – oral presentation) and at the Rome 2004 IEEE Conference, as detailed above (two oral presentations, by P. Grybos and L. Ramello, and a poster by G. Baldazzi). 
A. Marzari-Chiesa and L. Ramello then reviewed the activities carried out in Italy. No students exchanges were scheduled at this time, but we profited from a 3-month visit in Torino of A. Cabal (financed by ICTP Trieste) to prepare and carry out measurements with the new 384-strip detector equipped with RX64DTH double threshold ASICs. A previous short visit from a colleague from Cracow (K. Swientek) was very useful for setting up the simultaneous readout of the two detectors, one with single threshold and one with double threshold. Two measurement sessions in Bologna with the dual energy beam and an angiographic phantom were successfully carried out in June and July. Throughout the year the analysis of these and previous measurements was carried out in coordination with other Universities involved in the ALFA project.
M. Abreu reviewed the activities carried out in Portugal.
The selection of a grant holder for a 3-month training period in Mexico was performed (R. P. Ferreira). 

The grant holder from Colombia (J. Rodriguez) was involved in the preparation of the experimental setup and later in the measurements (I-V curves, Charge Collection Efficiency) of a radiation hard silicon detector developed in the framework of the CERN RD-39 project. The grant holder worked on samples irradiated at moderately high fluences (up to 1015 cm-2) and later on others irradiated at extremely high fluences (1016 cm-2), with the purpose of understanding the trapping mechanisms and the operating conditions (low temperatures) needed to recover the CCE after heavy irradiation. The analysis of collected data has just started and will be continued after the training period in collaboration with U. Algarve and other collaborators within RD-39. 
L. Montano reviewed the activities carried out in Mexico. 
The grant holder from U. Algarve (R. P. Ferreira) has almost completed his 3-month training period; he was first introduced to radiation detectors and then began working on a setup with a 128-strip silicon detector and two RX64 ASICs.
He performed energy calibration measurements first with internal calibration pulses and later with a Co-57 radioactive source.
The grant holder from ISCTN (A. Leyva) worked with the detector described above obtaining images of small objects with a Cd-109 radioactive source and a mechanical scanning system; later he used the Cu-anode X-ray tube at CINVESTAV to obtain high statistics images of both home-made and official mammographic phantoms.

Finally, A. Leyva obtained images of the same mammographic phantoms at “Hospital Juarez de Mexico” which is equipped with an Elscint MAM-CH22S clinical unit.
P. Van Espen reviewed the activities carried out respectively in Belgium.
The selection of a grant holder for a 5-month training period in Cuba was performed (D. Roet).  
The grant holder selected in 2003 from Cuba (C. Ceballos) finished his 6-month training period at the end of March 2004. C. Ceballos and D. Roet worked on a common project concerning the detailed simulation of X-ray tube spectra. Two different codes, namely PENELOPE: PENetration and Energy LOss of Positrons and Electrons (photon simulation was introduced later) and MCNP: Monte Carlo N-Particle (version 4C2) were run on the computer cluster comprising 5 dual-CPU nodes (1 GHz, AMD Athlon processors) set up under SUSE Linux 9.0. The code was validated with experimental data from a JEOL 6300 Scanning Electron Microscope with PGT ultra thin window Si(Li) x-ray detector (SEM operating voltage: 30 kV). Several anode materials were measured: they found that MCNP is easier to use, faster and more accurate than PENELOPE.
A. Cabal reviewed the activities carried out in Cuba. 
The selection of a grant holder for a 6-month training period in Mexico was made (A. Leyva). 
The grant holder from Belgium (D. Roet) arrived in Cuba on August 1, 2004 and will return to Antwerp on Jan. 10, 2005. As described above, he had already collaborated with C. Ceballos on a common project before his departure for Cuba.
He continued to work on that project in collaboration with C. Ceballos and other cuban researchers; he participated also to the development of a mechanical X-Y scanning stage to be used with a one-dimensional detector and an official mammographic phantom (Gammex 156 accreditation phantom) to obtain the images.
In doing so he gained experience in mechanical design and computer control of devices via the LabView programming environment.
J. C. Sanabria reviewed the activities carried out in Colombia. 

The selection of a grant holder for a 6-month training period in Portugal was made (J. Rodriguez). 

The two Colombian grant holders from the previous year, J. Lopez and D. Sanchez, continued working on analysis of data taken with quasi-monochromatic beams impinging on mammographic and angiographic phantoms, and on the connected simulations, both with GEANT 3.21 and MCNP simulation codes.
J. Lopez implemented the contrast cancellation technique using the  Álvarez-Mackovski algorithm for mammographical images, with real and simulated data; she is expected to complete her Master degree by the end of the year..
Other two students (C. Ospina and A. Munoz) were involved in the simulations with GEANT and MCNP of mammographic and angiographic data. An electrical engineer (C. Garcia) was involved in setting up a silicon detector with 128 strips.
L. Ramello presented a summary of several relevant talks at the Rome IEEE 2004 conference, concerning detector development and medical applications.

Based on this summary and on the activities developed so far within the ALFA programme, a discussion on what to do next took place. The following points were raised:
1. A detailed simulation of the beam geometry should be carried out, in order to design a full size scanning system; the following points should be addressed:
i. Minimum number of counts to obtain a good SNR

ii. Rate limit coming from the detector and front-end electronics

iii. Exposure time needed per frame and per image

iv. Beam design (focusing etc.) to match the needed speed

2. The problem of making double energy beams easily available (using commercial building blocks) should be studied
3. The data taken in June-July 2004 with the angiographic phantom and two silicon detectors should be fully analyzed 
4. Detailed simulations of different detector geometries (front and edge-on orientations), both with silicon and CdZnTe materials (this latter material offers higher conversion efficiency with respect to silicon even with reduced thickness), should be carried out

5. The compatibility of the present ASIC specifications with CdZnTe detectors should be evaluated

6. Pre-clinical studies in hospitals should be pursued and extended 
On the basis of this discussion, a tentative program of grants for the third year of operation (2005) was proposed, as given in the following table:

	Direction
	Student Home Institution
	Host Institution
	Duration

	LA ( EU
	CINVESTAV
	Univ. Torino / Piem. Or.
	3 months

	LA ( EU
	ISCTN
	Univ. Torino / Piem. Or.
	6 months

	LA ( EU
	ISCTN
	Univ. Torino / Piem. Or.
	3 months

	LA ( EU
	CINVESTAV
	Univ. Antwerp
	6 months

	LA ( LA
	Univ. Andes
	ISCTN
	6 months

	LA ( LA
	ISCTN
	CINVESTAV
	3 months

	LA ( LA
	CINVESTAV
	Univ. Andes
	3 months

	EU ( LA
	Univ. Torino / Piem. Or.
	CINVESTAV
	6 months


After this, A. Marzari-Chiesa and D. Huguenin from the coordinating institution (University of Torino) presented the  current state of expenditure and a preliminary draft of the second year Technical Report, which is due in about one month from now, together with the Financial Report.

A discussion followed, providing further inputs to the Technical Report. The status of expenditure was updated with data coming from the participation of tutors to the present meeting, and will serve as a basis for the Financial Report. 
Finally, it was decided to hold the fourth tutor meeting in Bogota, Colombia during September or October, 2005, to ensure that most of the third year grant holders will have completed their work.
The participants from abroad warmly thanked Alberta Marzari-Chiesa and Luciano Ramello for the organization of the present ALFA meeting.
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