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2.3 Study plan (HARP group only) 
At this moment we can see the following plan of work:

1 Study of the existing code, experimental data and knowledge of relevant  processes. This study will determine the kind of code to be written (new classes, modifications to existing ones, inclusion of data structures, etc…), in order to best describe the impact of hadronic showers on materials by evaluation of DPA. 

2 Compilation of existing data, search for additional data from GSI, PSI, Los Alamos, and from various laboratories from the former Soviet Union. Understanding of their coverage in the parameter space {projectile energy / projectile and target nature} and comparison with those collected in AMS and in HARP.  

3 Preparation of an infrastructure aimed at using available and forthcoming data for validation of existing models in the projectile energy range of 0.1 to 10 GeV. Some data of the HARP experiment on various materials should become available already in the course of 2003 and provide valuable input. 

4 Benchmark the improvements achieved using the additional modules. Validation of the code, mainly with experimental data. Investigations of the need for new experiments or for better ways to present the data.

3.4 List of deliverable items 

3.4.1. Technical Reports

During the execution of the project, several technical reports and documents will be produced:

I The User Requirement Document (URD).

II. A technical report describing the knowledge of the subject as well as all sources of information (reaction databases, scientific reports, etc…)

IIIa. The Software Specification Document (SSD) and IIIb the Software User Manual (SUM). These will include the documentation and description of all code developed. 

IV.The Software Validation and Verification Plan, (SVVP) associated with a technical report describing the validation tests performed to the developed code and comparison with available experimental data.  

3.4.2. Programs

All routines, classes or data integrated in GEANT4 as a result of the work will be delivered at the end of WP2. The code delivered will include the present knowledge of the subject and it will be designed in order to update it in an easy way in the future, either with new data or with new simulation/analysis techniques. 

3.4.3
Final Report

A Final Report will be delivered summarizing all work done. Special care it will be put in pointing out the work needed in order to achieve completely the work as for instance the realization of new experiments to better understand energetic regions not well known or the effort needed to write new code that will complement the existing one. This report will finish most likely in a scientific article that will be published in an international review.

3.5 Work Breakdown Structure

The work will be broken down in three phases for each tender.

· WP 1: First two months of the project will be devoted to collect all information as well as to establish all necessary contacts with other Universities and laboratories. At the end of this phase the URD version1.0 and the SSD version 1.0 will be delivered.  

· Step 2: Coding and documentation will require a minimum of six months and will have to be finished in no longer than eight months. In the course of this phase the SSD will be updated and the SVVP and SUM will be drafted. 

· Step 3: The last two months will be needed to review and validate the project as well as define the work to be done in order to accomplish the full project (new experiments, etc…) At the end of this phase the documents will be finalised. 
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	Devoted to the study of the existing code, experimental data and knowledge of the processes under study. This study will fix the kind of code to be written (new classes, modifications to existing ones, inclusion of data structures, etc…) in order to best describe the impact of hadronic showers on materials by evaluation of DPA and prepare a draft of the User Requirement Document (URD).  

It is intended to use the first two months to collect all information and establish contacts with other universities and research centers. Of special interest will be the understanding of nuclear models necessary to interpolate between data points, in particular for what concerns the production of slow heavy ionizing particles. Every effort will be made to locate additional data from GSI, PSI, Los Alamos, and from various laboratories from the former Soviet Union. A Technical Report will be delivered at the end of this Work Package containing all information collected and the planning of the work to be developed in the next Work Package. This will constitute a first version of the Software Specification Document (SSD)
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	Devoted to program and include the code developed in the GEANT4 structure. 

This is the core of the work to be done, and a maximum of eight months will be devoted to this Work Package. After having clarified what is missing or what can be improved, specific code will be produced and integrated in the GEANT4 structure in order improve existing models and produce the information needed to evaluate radiation damage in exposed materials and equipment.  Special emphasis will be put in making further update of this information as practical as possible. 

A full description of the methods implemented, class description and data sets added, will be included in a Technical Report that should be written, to be used by the future programmers as a reference manual. 

The Software Specification Document version 2.0 will be produced and the Software User Manual version 1.0 will be produced at these stage. The URD will be finalised. The SVVP will be produced starting in the middle of this period (version 1.0 in July 2003 and final version at the end of the period.) 
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	This step is devoted to the validation of the code, mainly with experimental data, and the possible proposal of new experiments or new analysis technique if needed. 

The validation of the code will be done checking its compatibility with existing code and also comparing results with either existing data available in several reaction databases or with data taken by HARP, if they are available at that time.

A Technical Report with all validations and comparisons with data will be written. (Software Validation and Verification Plan)

A Final Report summarizing the work done and the future developments will be delivered at the end of this Work Package

At this point, full SUM and SSD will be delivered.  
	


