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Participants: 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)
The fourth meeting of tutors for the ALFA Programme took place in Bogota, Colombia between September 24 and 28, 2005. 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.


In the frame of the ALFA meeting P. Van Espen gave a public seminar entitled “Chemical characterization of materials using x-rays” which was attended by staff and students of the host University. In his seminar he presented the different methods of excitation: x-ray tube, radio-isotope, secondary target, synchrotron, total reflection and he discussed wavelength-dispersive and energy-dispersive methods. He then presented the micro-XRF facility at MiTAC, Antwerp and discussed the non-linear least squares fitting software AXIL which enables one to determine very low concentration of chemical elements in samples.
At the beginning of the meeting, the status of grant holders for the third and last year of operation was reviewed. There are seven grant holders, as indicated in the following table, instead of the eight originally foreseen (no candidates were found in Torino/Alessandria for a grant to Latin America). Of these seven, six grant holder have completed their stay abroad and the seventh will complete it by October 8. Specific activities of the grant holders will be described in the following.

	Name
	D. Wegman
	E. Castaneda
	L. Bolaños
	M. Diaz

	From
	Mexico
	Mexico
	Cuba
	Cuba

	To
	Torino, Italy
	Antwerp, Belgium
	Torino, Italy
	Alessandria, Italy

	Period
	June 16 – Aug. 26
	July 7 – Aug. 17
	Jan. 10 – Jul. 4
	May 27 – Aug. 10

	Levels
	Master
	Master
	Ph.D.
	Master

	Name
	J. D. Soler
	F. Padilla
	M. G. Espinosa
	

	From
	Colombia
	Cuba
	Mexico
	

	To
	Cuba
	Mexico
	Colombia
	

	Period
	Mar. 1 – Aug. 15
	Jul. 18 – Oct. 8
	Jun. 19 – Aug. 24
	

	Levels
	Master
	Master
	Master
	


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 2004 (date of the previous ALFA meeting), progress was achieved in several aspects:
· More refined tests on the ASIC (Application Specific Integrated Circuit) RX64DTH were performed by K. Swientek in Alessandria (K.S. is a Ph.D. student from the AGH University of Science and Technology, Cracow) and were later included in his Ph.D. thesis, to be defended before this year’s end
· New data were collected in Ferrara on the dual energy x-ray beam with the single threshold detector RX64 and special samples of pigments containing Cd, in the context of a preliminary study aimed at identification of paintings, with a relevant contribution from one of the ALFA grant holders
· An improved detector, featuring a reduction of the inactive silicon thickness down to 20-140 μm, was designed and is currently under production at IRST, Trento (Italy); the corresponding pitch adapter has also been designed and produced

· New features were implemented in the LabVIEW data acquisition programs, including the synchronization with two different sets of motion controllers (one in Bologna, one in Alessandria) and a full analysis of threshold scan data  
· Several measurements were performed with 128-strip detectors in Cuba and 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 
· Results obtained with contributions from ALFA grant holders were presented at the CINVESTAV Advanced Summer School (July 2005) by L. Ramello. 
L. Ramello then reviewed the activities carried out in Italy. 
Two grant holders from Cuba were received, L. Bolaños from January 10 until July 4, and M. Diaz from May 27 until August 10.
L. Bolaños made an extended study of the RX64DTH 6-ASIC module; she also developed a program for automated analysis of calibration data and a program for image acquisition and processing, including synchronization of the image acquisition with an external controller for phantom motion and X-ray tube control. She participated to two imaging tests in Ferrara using the RX64 6-ASIC module at Cd K-edge energies for pigment analysis and she gave a seminar on the detector performance in Ferrara.
M. Diaz was received first in Alessandria and then in Torino; he developed a LabView program to control motors for acquisition of images in scanning mode with the linear translators in Alessandria, building on the work done by Lourdes Bolaños.
He also developed a LabView program to control the X-ray generator (Bruker) in Alessandria, and later in Torino he developed a PCB with a USB controller meant to replace the PCI digital I/O card used for RX64/RX64DTH readout.
A third grant holder, D. Wegman from Mexico, was received in Torino during June 16 – August 26. 

D. Wegman performed I-V and C-V measurements on 4 silicon detectors with a reduced dead region (obtained by cutting double sided microstrip detectors from IRST, Trento) in order to test leakage currents and depletion voltages; he also made a long term stability test of leakage currents, both overall and in individual strips. His results have been communicated to ITC-IRST who used them as input for the final design of the new microstrip detectors.
The activity in Torino was further enhanced by a 2-month visit of A. Cabal (financed by ICTP Trieste) who worked together with the grant holders. 
L.M. Montano reviewed the activities carried out in Mexico. 
Selection of three grant holders for training periods of different length in Belgium (E. Castaneda), Italy (D. Wegman) and Colombia (M.G. Espinosa) was made.  

A grant holder from Cuba, F. Padilla, was received since July 18 and is currently in Mexico City.
The activities developed at CINVESTAV included: the test of  a second RX-64 chip after repair carried out in Torino, the acquisition of digital images with 128 (126) channels, simulation studies with MCNP-4x and comparison with the CINVESTAV X-ray tube output (F. Padilla is mainly involved in this activity); and finally image processing with Mathlab.
A previous ALFA grant holder, A. Leyva from Cuba, participated to the activities by means of a bilateral Cuban-Mexican agreement. 

A local Ph.D student, a PostDoc and other Mexican collaborators were involved as well.

P. Van Espen reviewed the activities carried out in Belgium.
A grant holder from Mexico, E. Castaneda, was received in the period July 7 – August 17.

She worked with D. Roet (a former ALFA grant holder) on the simulation of x-ray tube output spectra using the MCNP program and on the comparison of published spectra from mammographic tubes having Cu, Rh and Mo anodes. In this activity she exchanged informations with F. Padilla who did related simulation work in Mexico.    

A. Cabal reviewed the activities carried out in Cuba. 
Selection of three grant holders for training periods of different length in Italy (L. Bolaños, M. Diaz) and Mexico (F. Padilla) was made. 
A grant holder from Colombia, J.D. Soler, was received in the period March 1 – August 15. He performed a study of an experimental setup for a 132-strip silicon detector with RX64 readout ASICs; he also worked on the analysis of images of different phantoms using 132 and 384 silicon strip detectors and on the image acquisition using a scanning system with a 132 strip detector. 

J.D. Soler himself gave a comprehensive presentation of his results, which include a study of the angiographic data taken in Bologna in summer 2004, including a comparison with MCNP simulations made in collaboration with C. Ceballos, a former ALFA grant holder.
Finally J. C. Sanabria reviewed the activities carried out in Colombia. The selection of a grant holder for a 5.5-month training period in Cuba was made (J. D. Soler). The grant holder from Mexico, M.G. Espinosa Olivares, worked in Bogota for a little more than two months on the simulation of a tomographic setup.

She simulated a parallel x-ray beam impinging on a phantom followed by a silicon detector, with a data collection every 15 degrees. The reconstruction software was implemented in the ROOT environment. After some initial difficulties she obtained interesting results which will be presented next week at CINVESTAV. 
J. Rodriguez (grant holder to University of Algarve in 2004) then presented a summary of his work on the so called “Lazarus effect”, i.e. the recovery of efficiency in highly irradiated silicon detectors.
The measurements of I-V characteristics and charge collection efficiency (CCE) on detectors irradiated in Brookhaven were performed with a beta source in a cryogenic setup at University of Algarve. The results on CCE vs. temperature and time were then interpreted in the context of a model including the effect of recombination centers which is able to reproduce the observed variations of Neff, the effective doping concentration in the silicon crystal.
After all the above presentations a discussion on the prospects for continuing collaboration among the Institutes after the completion of the present ALFA project took place. 
A review of the equipment available in the different Universities was made. In particular, concerning radiation sources and imaging equipment, the following list was established:

· Torino + Alessandria: Am-241 source with 6 targets; Cu-anode X-ray-tube with water cooling (60 kV, 50 mA) + fluorescence targets Ge Rb Mb Ag Sn + linear scanning on 2 axes

· Bologna: Dual energy angiographic type source (31, 35 keV) + linear and circular scanning (University) and clinical angiographic units (S. Orsola hospital)

· Ferrara: Dual energy (with variable energy) setup (49 kV, 80 mA for short times) + linear scanning on 2 axes; conventional mammographic unit

· Antwerp: Cd-109, Am-241 and Fe-55 sources (5 mCi); a Mo-anode X-ray tube, air cooled (50 W) + microfocus attachment + scanning; a W-anode (rotating) X-ray tube (10 kW), difficult to operate; a Mo-anode X-ray tube (50 kV, 40 mA)

· Mexico: at CINVESTAV: 8 sources Fe-55, Co-57, Co-60, and others (1-10 μCi); a Cu-anode X-ray tube with water cooling (40 kV, 2 mA) + linear scanning (in future: 2 axes); at Guadalajara hospital a conventional mammographic unit

· Cuba: at CEADEN: Cd-109, Am-241 (5 mCi) sources; a Mo-anode X-ray tube (50 kV, 40 mA) + scanning on 2 axes + diffraction tube (Cu anode) with monochromator; at INSTEC: X-ray tubes, sources, in the near future a Microtron (IAEA project) 

· Bogota: Am-241 + other sources; in Chemistry dept.: X-ray diffraction setup; in SantaFe clinic: X-ray (mammography)

Concerning prospects for continuation of the collaboration among present ALFA partners, several items about simulation studies, development of data acquisition and data analysis programs, dose analysis were listed. Already developed items and possible extensions are listed in the following.
Simulation studies:
1) tube + detector: PENELOPE, MCNP (C. Ceballos + D. Roet) 

2) angiography: simple calculations: ROOT (F. Prino); small phantom: MCNP, GEANT (D. Sanchez + A. Munoz + C. Ceballos + J. Lopez); big phantom: MCNP (C. Ceballos, J.D. Soler);

a draft article on K-edge subtraction simulation was presented; K-edge tomography ?

3) mammography: 3-material phantom (PMMA, PE, water): GEANT, MCNP (J. Lopez, C. Ospina, C. Ceballos, E. Tomassi); PMMA + Al phantom (Mexico): MCNP (F. Padilla);

our article on Alvarez-Macovski technique has just been accepted by Med. Phys.; explore possibility of Alvarez-M. in tomography

4) tomography: simple algorithm (Bogota + M. G. Espinosa); exchange info on algorithms (IDL) 
Data acquisition and data analysis:

1) basic DAQ with LabView 6.0/6.1 (K. Swientek)

2) sync. with external devices in Labview (X-ray tube, motors) (L. Bolanos, M. Diaz)

3) sync. with motors in Labview (L. M. Montano)

4) post-processing of calib. data in Labview (L. Bolanos)

5) post-processing of calib. data in Igor, ROOT (F. Prino)

6) K-edge subtr. image processing in Labview (L. Bolanos)

7) K-edge subtr. image processing in Igor (J.D. Soler, F. Prino) + ROOT (F. Prino)

8) image processing with Matlab (L. M. Montano + J. Lopez)

Dose analysis:

1) dose measurement with radiochromic film (L.M. Montano + H. Mercado)

2) CCEEM (Cuba) has equipment for dose measurement in mammography

From a general discussion the following lines of research for continuing collaboration emerged:

· Development of a practical dual energy mammographic system (realistic exposure time, dose, etc.), starting from the K-edge mammography project already presented earlier this year to an Italian funding agency
· Development of a pactical angiography system

· Development of a K-edge elemental composition system (art / industrial application / thickness measurement)

After this, L. Ramello - representing A. Marzari-Chiesa from the coordinating institution (University of Torino) - presented the  current state of expenditure and a preliminary draft of the third year Technical Report, which is due in about two months 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. 
The participants from abroad warmly thanked Juan Carlos Sanabria and Carlos Avila for the organization of the present ALFA meeting.

This meeting received funding from the European Community in the framework of the ALFA II Programme under contract N. AML/B7-311/97/0666/II-0042.
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