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Cuba, October 31 – November 4, 2003
Participants: C. Avila (Univ. Andes, Bogota, Colombia), A. Cabal (ISCTN/CEADEN, Havana, Cuba), L. Montano (CINVESTAV, Mexico City, Mexico), L. Ramello (Univ. Piemonte Orientale, Alessandria, Italy), P. Van Espen (Univ. Antwerp, Antwerp, Belgium)
The second meeting of tutors for the ALFA Programme took place in Cuba between October 31 and November 4, 2003. Before the ALFA meeting, three of the participants (A.C., L.R., P.V.E.) attended the 4th Symposium on Nuclear and Related Techniques (NURT 2003) at CEADEN (Havana), where two oral contributions relevant to the ALFA project were presented, as well as a poster to which two ALFA grant holders made a significant contribution, as indicated in the following table:
	L. Ramello (oral)
	“Recent advances on X-ray imaging with a single photon counting system”

	P. Van Espen (oral)
	“Working with detection limits in X-ray and nuclear spectrometry”

	C. Ceballos et al.  (poster)
	“Contrast cancellation technique applied to digital X-ray imaging using silicon microstrip detectors”


Several other contributions relevant to the scientific sector of the ALFA project were presented at the symposium. The full program of the NURT 2003 is given in a separate document.
The ALFA meeting proper then took place according to the following schedule:

	All participants
	Status of the grant holders for the first year of operation (2003)

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

	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.

	C. Avila
	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 second year grants.

	L. Ramello
	Presentation of the current state of expenditure and preliminary draft of the first year Technical Report (also on behalf of A. Marzari-Chiesa and D. Huguenin).

	All participants
	Discussion of the 2003 Technical Report and expenditure, budget for the second year of operation (2004), schedule of the next meeting.


L. Ramello opened the meeting by excusing Alberta Marzari-Chiesa (University of Torino) and Maria Abreu (University of Algarve), who could not attend the ALFA meeting due to official duties in Italy and Portugal, respectively.

The status of grant holders for the first year of operation was reviewed. There are 4 grant holders, as indicated in the following table, with two modifications with respect to the decisions taken at the first tutor meeting: (i) two grants of 3 months from Cuba to Belgium were merged into one grant of 6 months, (ii) the grant from Colombia to Italy (Torino) was shortened from 6 to 3 months. Activities of the grant holders will be described later.

	Name
	E. Tomassi
	D. Sanchez
	J. Lopez
	C. Ceballos

	From
	Torino
	Colombia
	Colombia
	Cuba

	To
	Cuba
	Mexico
	Torino
	Belgium

	Period
	June-August
	August-Oct.
	Sept.-Nov.
	October-March

	Status
	Preparing Ph.D. project
	Master
	Master
	Preparing Ph.D. project


L. Ramello then reviewed  the status of the research on silicon detectors for dual energy radiography being carried out within the ALFA programme. With respect to March 2003, progress was achieved in several aspects:
· The test of the complete lot of 400-strip silicon detectors was performed in Torino by A. Cabal (her 3 month stay was possible thanks to a grant issued by the International Center for Theoretical Physics – ICTP – of Trieste) and by researchers from U. Torino and U. Piemonte Orientale

· The test of the double threshold ASIC (Application Specific Integrated Circuit), designed by colleagues at the University of Mining and Metallurgy, Cracow, Poland was prepared by designing a dedicated probe card and is being performed now in Torino and Alessandria with a relevant contribution from one of the ALFA grant holders
· More data concerning the spatial resolution of the existing 384-strip (single threshold) detector were taken in July during a short visit of two researchers from U. Torino and U. Piemonte Orientale to U. Antwerp, using the micro-focus X-ray beam of the MiTAC (Micro and Trace Analysis Center)
· Progress was made about the analysis of data taken in 2002 with the single threshold 384-strip detector, with relevant contributions from ALFA grant holders

· Extensive simulations of the angiographic and mammographic data were performed, with relevant contributions from ALFA grant holders

· An article about the energy resolution of the silicon detector was submitted in early 2003 - and later accepted, with minor revisions – and appeared on Nucl. Instr. Meth. in Phys. Res. A 515 (2003) 458.
 L. Ramello then reviewed the activities carried out in Italy. The selection of a grant holder for a 3-month training period in Cuba was made (E. Tomassi). After the period spent in Cuba, E. Tomassi continued to work for one month in Torino together with a grant holder from Cuba on its way to Antwerp (C. Ceballos, supported by a grant from ICTP Trieste): they prepared a draft paper on the comparison of data taken with a mammographic phantom with MCNP simulations. Their results were also presented as a poster at the NURT 2003 Symposium, as already mentioned. 
Starting on September 1, the grant holder from Bogota (J. Lopez) arrived in Torino and began working on two subjects: (i) simulation of the spatial resolution of the silicon detector, using GEANT 3.21 plus an external program to take care of photons and electrons below the minimum GEANT threshold of 10 keV, (ii) selection of double threshold ASICs for the construction of a new 384-strip detector. She has made quite good progress in both subjects, learning very quickly to use data acquisition programs and data analysis programs, as well as ASIC testing techniques.
L. Montano reviewed the activities carried out in Mexico. 
The grant holder from Colombia (D. Sanchez) is currently finishing his 3-month training period at CINVESTAV, under the supervision of L. Montano and G. Herrera. D. Sanchez has been working on simulations with the GEANT 3.21 code of the angiographic test data, obtained by sending a dichromatic beam (average energies of 31.5 and 35.5 keV) onto a plexiglass phantom containing 1 mm and 2 mm diameter vessels filled with a iodine-based contrast fluid. Counting profiles taken with the single threshold silicon detector at the two energies were simulated and compared to experimental data. The logarithmic subtraction between the two energies was performed, showing a qualitative agreement between simulation and data. For a better quantitative agreement, a few issues will need further investigation: for example, the concentration of iodine in the simulation should be confirmed, the energy spread in the beam should be introduced, and later on a cross-check with the MCNP simulations carried out in Cuba should be performed. In parallel with this activity, L. Montano pursued the setting-up of a 128-strip single threshold detector with a moving collimator, in view of pre-clinical tests to be made using a mammograph at one of the Mexico City hospitals.
P. Van Espen reviewed the activities carried out in Belgium. 
Data concerning the spatial resolution of the single-threshold silicon detector were collected using the microfocus X-ray beam in Antwerp in December 2002 and July 2003, with the participation of A. Cabal, F. Prino, L. Ramello together with local researchers. Preliminary results of data analysis were reported at the VII Mexican Symposium on Medical Physics (March 2003) and at the NURT 2003 Workshop (October 2003, just before this meeting). 

The grant holder from Cuba (C. Ceballos) started his 6-month training period at the beginning of October, under the supervision of P. Van Espen. He has got a Master degree and is currently preparing a Ph.D. project. His first task has been to implement a scheme for faster simulations of X-ray experiments with the MCNP (Monte Carlo Neutron Photon) program. Working together with researchers at University of Antwerp, he was able to obtain a factor 10 gain in computing speed by setting up as parallel MCNP calculation on a cluster of 8 dual-processor Pentium 4 PC’s.
A. Cabal reviewed the activities carried out in Cuba. 
The selection of a grant holder for a 6-month training period in Belgium was made (C. Ceballos). The grant holder from Italy (E. Tomassi) arrived in Cuba in June and worked there for 3 months, under the supervision of A. Cabal, in close collaboration with C. Ceballos on the data analysis and MCNP simulations for the setup with quasi-monochromatic beam, mammographic phantom and silicon detector. The projection technique by Alvarez and Macovski was applied in order to find the contrast cancellation angle between pairs of materials, both for real and simulated data, and for three energy pairs. As an outcome of this work, a poster was prepared for the NURT 2003 Workshop.
C. Avila reviewed the activities carried out in Colombia. 

He first recalled briefly the status of Universidad de los Andes: founded in 1948, the University  has at present 7600 undergraduate students and 2400 graduate students. It offers 27 undergraduate programs, including Physics and Medicine (the latter is just starting in 2004),  15 master programs (among them, one in biomedical physics) and 3 Ph.D. programs (among them, one in Physics). The Physics department (counting on 19 full-time professors) is currently launching a research line in Medical Physics.
The selection of two grant holders for 3-months training periods in Italy and Mexico was made (J. Lopez and D. Sanchez, respectively). Before their departure from Colombia, they worked on  simulations of silicon detector efficiency in two different geometries, using the GEANT 3.21 code from CERN, under the supervision of C. Avila and J.C. Sanabria. After returning from their training period, both J. Lopez and D. Sanchez will continue 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. 
Based on the activities developed so far, a discussion on what to do next took place. The following points were raised:
1. The discrepancy between some of the data taken with the mammographic phantom and MCNP simulations should be clarified (people in Ferrara who built the phantom should be consulted, specifically about the polyethylene parameters)

2. More data should be taken with the mammographic phantom, especially collecting more statistics at high energy

3. Data with the two-threshold detector (being built) and the mammographic phantom should be taken 

4. Simulations of realistic breast tissues should be carried out

5. Comparison between GEANT 3.21, MCNP and possibly EGS-4 simulations of the detector quantum efficiency should be carried out

6. A compilation of mass absorption coefficients from several existing databases should be carried out

7. Simulations of the iodine-filled angiographic phantom made with GEANT 3.21 (after checking the simulated iodine concentration) and MCNP should be compared and differences understood

8. The dichromatic beam energy spread should be simulated, since it is not negligible  

9. More data with the angiographic phantom should be taken, once the second 384-strip detector will be available

10. The detector in Mexico (128-strip) should be used with a mammograph in a hospital

11. A silicon detector should be installed in Colombia

12. University of Algarve should be fully involved in the next activities, including grant-holder exchanges which should take place in 2004
On the basis of this discussion, the tentative program of grants for the second year (2004) was decided as given in the following table:

	Direction
	Student Home Institution
	Host Institution
	Duration

	LA ( EU
	Univ. Andes 
	Univ. Algarve
	6 months

	LA ( EU
	CINVESTAV
	Univ. Torino
	6 months

	LA ( LA
	ISCTN
	CINVESTAV
	4 months

	EU ( LA
	Univ. Antwerp
	ISCTN
	5 months

	EU ( LA
	Univ. Algarve
	CINVESTAV
	6 months


In addition, the second half of the 6-month grant for C. Ceballos (Cuba to Antwerp), corresponding to January, February and March 2004, will be charged to the 2004 budget.

After this, L. Ramello presented (also on behalf of A. Marzari-Chiesa and D. Huguenin from the coordinating institution – University of Torino) the  current state of expenditure and a preliminary draft of the first 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 third tutor meeting in Torino, Italy during October, 2004; the exact date will be fixed later when final information about relevant international conferences in that month will be available. The month of October was chosen so that most of the grant holders of 2004 will have completed their work at the time of the third tutor meeting. The fourth and final meeting will be held in autumn 2005 in Colombia, again after most of the third year grant holders will have completed their work.
The participants from abroad thanked warmly Ana Cabal for the smooth and efficient organization of the present ALFA meeting.
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