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Mission

The mission of CD’s ILC activity is to:  

1. to develop and utilize computational accelerator physics tools for the ILC.
2. to develop controls systems for ILC test areas.
3. to support and perform ILC detector simulation.

4. to support and perform ILC detector R&D.

5. to develop and provide Low Level RF (LLRF) for ILC superconducting cavities.

6. to perform R&D for all of the above and to help produce the Engineering Design Report (EDR) for the ILC in 2010.

7. to coordinate CD’s ILC activity with the lab, US and world-wide ILC R&D.

This work is done in collaboration other Computing Division areas, with all Fermilab divisions and with other institutions (labs and universities) from all over the world. 
Context and Assessment of Current State

ILC activites at Fermilab cover many areas of activities, including superconducting RF R&D (cavities, cryomodules, test facilities), controls, detector R&D, and accelerator R&D.  The activities are coordinated by the ILC Program Office in the Fermilab Directorate.  The Computing Division efforts are focused on areas where CD has expertise or skills or where it makes sense for CD to participate.  The last few years have seen CD take a large and growing participation in ILC controls, LLRF, instrumentation, detector simulation, accelerator modeling, and detector R&D.  

In addition to the above areas CD has provided major effort for the Reference Design Report (RDR), especially in the areas of controls, LLRF and computing.  This includes costing.  The RDR was released in part in February, 2007 and in full in April, 2007.  After a review process the RDR process will be complete.   
Vision

The Computing Division will provide leadership roles in ILC R&D activities as well as test facilities leading to significant contributions to the design of the ILC, including the areas of detector R&D and simulation.  The ILC international project is entering a new phase in which Engineering Design Reports (EDR) will be the focus of R&D activities from now until 2010.  This includes both accelerator and detector design.  Test facilities at Fermilab, in particular the test accelerator in NML and the test beams program will be heavily used for the R&D required for the EDR.  The Computing Division will provide effort for all of these activities and this effort will increase somewhat over the next couple of years as we approach the EDR completion date.  Increases in activity are expected to occur in detector R&D and simulation, now that an EDR date has been agreed on.  
Stakeholders

The Stakeholders for the ILC work are as follows.  First, the lab is working together on many of the ILC projects and the stakeholder is the laboratory’s ILC R&D program.  On specific projects the stakeholders are the Technical Division, the Accelerator Division, the Particle Physics Division and the Computing Division.  On a national basis the stakeholder is the North American ILC effort.  Internationally the stakeholder is the Global Design Effort and the detector concept and eventually collaborations.  
Goals and Objectives 

Specific goals are the following:

1. Provide leadership on activities, primarily R&D, leading to the final ILC EDR for the accelerator and detector(s).
2. Participate in ILC controls R&D.

3. Develop expertise and participate in LLRF for the ILC.

4. Provide key hardware and software components for ILC test facilities.

a. Controls for vertical and horizontal test stands.

b. Controls for test accelerator at NML. (ILCTA)
c. LLRF for all test facilities

d. Gain expertise in SCRF accelerator test facilities

e. Build cross-Division and cross-laboratory collaborations.

f. Collaborate on ILC cavity data management as required or desired.

5. Develop expertise and leadership in ILC detector simulation and detector R&D, including participation in the test beam activities at Fermilab.
6. Contribute to ILC accelerator design.
7. Participate in data management activities related to front-end data, controls, and testing facilities. 

Strategies

The strategies that will be used to meet the goals include the following:

1. Participate in the ILC Global Design Effort, specifically the EDR effort for the accelerator and the detector concept and EDR effort.  In some areas (controls, LLRF, detector simulation, accelerator simulation) CD will take on leadership responsibility.
2. Collaborate with other labs around the world on specific hardware and software projects.

3. Participate in R&D activities related to Controls systems, high availability systems, LLRF, test facilities, remote operations, accelerator simulations, detector simulations, and modeling.

4. Train computer professionals, engineers, technicians, and physicists in the use of new tools, techniques, hardware and software. 
5. Partner with other Divisions at the lab and with other labs and universities on projects and coordination activities required for the development of the ILC.

6. Build on and expand accelerator tools alone and in collaboration with Accelerator Division and other institutions.

Resource Needs 

As the work on the ILC ramps up, especially with the test facility in the New Muon Lab and the ILC detector R&D, additional staff will be required to provide the engineering, fabrication, testing, coding, debugging, simulation and operation of the various ILC efforts.  It is assumed that all M&S funding for components will be provided as part of the Fermilab centrally managed ILC funding.  CD will work through the Fermilab ILC managers to request and budget for these items.  
Progress Indicators
Progress will be measured against world, American and Fermilab ILC milestones and deliverables.  At Fermilab many of the activities will be tracked against local plans (e.g. for the NML facility) or against Americas or other plans for R&D and related activities.  The very matrixed nature of the activity and funding makes this difficult but will continue to be refined as the work grows and the plans change.
Additional Information

It is clear that a project of the magnitude and world-wide scope of the ILC is constrained by many factors and will be driven in many cases by forces not completely controlled by Fermilab.  These include the GDE, the ILC Americas, and collaborative work with other laboratories.  Even within Fermilab there will be constraints based on the coordination and delivery of plans, hardware and software components across all of the Divisions.  All of this will have the potential to modify significantly the technical requirements, schedule, scope, and resources available to Computing Division, as well as the demands for deliverables from the Computing Division.  The risks involved are not insubstantial and will have to be dealt with by constant communication and coordination with all of the many parties involved.  The best way to ameliorate the risks will be to provide technically sound solutions within time and budget constraints.  In other words CD should be a trustworthy partner and a leader in technology, management and collaboration.  
