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ILC Engineering Goal   

· Establish a CD role in ILC low-level RF (LLRF), ILC Controls and ILC detector R&D programs.
· Support the ILC Instrumentation R&D as requested.
ILC Engineering Strategies 

· Participate in the ILC Global Design Effort and EDR process.

· Participate in R&D activities related to LLRF and detector R&D. 
· Train engineers and technicians in the use of new tools, techniques, hardware and software.

· 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.

Objectives for FY08
1. FNAL-LLRF hardware design.
a. 2nd production of the ESE LLRF controller.

b. Possible implementation of other hardware needed for ILTCA LLRF. 

2. Algorithm development for ESE LLRF controller.
3. Algorithm implementation for the ESE LLRF controller.
4. LLRF: Cavity modeling and feedback control.
5. Commissioning and operation of LLRF hardware and firmware in ILC Test Areas.

6. Testing of LLRF algorithms and models in ILC Test Areas.
7. Hire a new engineer/physicist to work in Digital Signal Processing and Control for Accelerator projects.

8. Continue the evaluation of the ATCA platform as an infrastructure that provides and supports high availability of the electronics for the accelerator.  In collaboration with the ILC Controls group, support the ATCA module design efforts of the group and consider a new design in the department.
9. Support the EDR writing effort as managed by the ILC Controls group.

10. Continue the development of state of the art test stand systems for ILC Detector R&D.
11. Design new telescope and data acquisition systems for the test beam facility at MTest.
12. Continue participation in collaborative efforts in ILC Detector R&D with other divisions at Fermilab.

13. Investigate critical technologies (such as serial power distribution to pixel detector elements and tracking trigger concepts) for future detector electronics.
14. Support the ILC Instrumentation R&D as requested.
LINEAR COLLIDER / ILC LLRF / ILCTA Support

· Activity type: 
Ongoing 

· Timescale:
Continuous 

· Milestones:
Complete, commission and operate algorithms, hardware, firmware, and software on time and on budget as determined by the different projects

· Metrics
Adherence to schedule, budget, requirements, and specifications of each project within this task
LINEAR COLLIDER / ILC LLRF / Algorithms

· Activity type: 
Ongoing 

· Timescale:
Continuous 

· Milestones:
Complete algorithms on time and on budget as determined by the different projects

· Metrics
Adherence to schedule, budget, requirements, and specifications of each project within this task
LINEAR COLLIDER / ILC LLRF / Research and Development

· Activity type: 
Ongoing 

· Timescale:
Continuous 

· Milestones:
Complete algorithms, hardware, firmware, and software on time and on budget as determined by the different projects

· Metrics
Adherence to schedule, budget, requirements, and specification of each project within this task
LINEAR COLLIDER / ILC LLRF / Management

· Activity type: 
Ongoing 

· Timescale:
Continuous 

· Milestones:
Coordinate LLRF effort with other divisions at Fermila and with other labs and universities working in the field. Organize LLRF meetings, attend meetings and conferences. Coordinate GDE and EDR effort. Support ILC budget efforts at the division and other levels in the lab and the ILC. Supervise the progress of LLRF developments.

· Metrics
Ability to adherence to schedule, budget, requirements, and specification of each project
LINEAR COLLIDER / ILC Controls / Research and Development

· Activity type: 
Ongoing 

· Timescale:
Continuous 

· Milestones:
Complete algorithms, hardware, firmware, and software on time and on budget as determined by the different projects
· Metrics
Adherence to schedule, budget, requirements, and specification of each project
LINEAR COLLIDER / ILC Controls / Global Design/EDR
· Activity type: 
Ongoing 

· Timescale:
Continuous 

· Milestones:
Meet deadlines determined by GDE

· Metrics
Adherence to the requirements of the GDE 
LINEAR COLLIDER / ILC Detector / Test Beam Infrastructure 

· Activity type: 
Ongoing 

· Timescale:
Continuous 

· Milestones:
Complete algorithms, hardware, firmware, and software on time and on budget as determined by the different projects

· Metrics
Adherence to schedule, budget, requirements, and specification of each project

LINEAR COLLIDER / ILC Detector / Vertex Detector Readout

· Activity type: 
Ongoing 

· Timescale:
Continuous 

· Milestones:
Complete algorithms, hardware, firmware, and software on time and on budget as determined by the different projects

· Metrics
Adherence to schedule, budget, requirements, and specifications of each project within this task
LINEAR COLLIDER / ILC Instrumentation R&D

· Activity type: 
Ongoing 

· Timescale:
Continuous 

· Milestones:
Complete algorithms, hardware, firmware, and software on time and on budget as determined by the different projects

· Metrics
Adherence to schedule, budget, requirements, and specifications of each project within this task

Priorities: Both detector and LLRF R&D are paramount to continue CD’s participation in these efforts.  In this context, ILCTA support, algorithms, and detector R&D have relative priorities within this task. 
Staffing:   We currently have plans to employ approximately 30% of the ESE staff on these activities.  We need to devote additional effort to training in engineering tools such as LabView and Matlab that will be departmentally supported.
Change control: 

Changes to the ILC deliverables can be originated by lack of ILC funds or lack of internal resources. A formal change request must originate with Marcel Demarteau (PPD), Steve Wolbers, Gustavo Cancelo, or Vince Pavlicek (CD) and proceed through Division Channels. The stakeholders who need to be informed of any change are Stanek, Wolbers, and (if the changes have financial impact) CD/FSG.  

Risk Assessment (corresponding to numbered list in session “Objectives for FY07”): 
1. Failure on completing a 2nd production of the ESE LLRF controller can be mitigated by using the prototype design which worked well. There may be a small performance loss. The new controller will become critical mid to late 2008 when we really focus on LLRF performance.
2. Similar to 1. The new algorithm development targets specific performance specifications of the LLRF system which are critical to achieve ILC standards.
3. Similar to 2.  The new algorithm implementation targets performance of the LLRF system which is critical to achieve ILC standards.
4. Not critical.  New cavity models and control algorithms will improve what we know about the RF system and/or give us a better way to achieve ILC parameters. This can be considered fine tuning for the long run.
5. Critical. Part of the success of the ILC tests depends on success and the stability of the LLRF system. Commissioning includes ESE LLRF hardware, firmware and algorithms.  The key risk is the availability of personnel and that is driven by the lab priorities.
6. Although an important part of the overall LLRF project, this is not critical to the commissioning of the LLRF system needed for the ILC Test Areas.
7. Failure on obtaining a new hire with the specified skills in Digital Signal Processing and Control will impact the pace at which algorithms and control strategies can be generated for other ESE engineers to take on their implementation. It is important to be able to generate those algorithms inside the ESE-ILC group in order to keep competing with other groups and labs and to guarantee that the implementation of those algorithms stays within the ESE-ILC group.
8. This effort has the potential to reduce downtime and support costs for the eventual accelerator complex but it is not critical to the success of the project.

9. The EDR is a critical component to the approval process and the main risk to this effort is the availability of the people to contribute.

10. Test stand development is needed to keep up with evolving technologies and to provide diagnostic capabilities to evaluate and improve detector components and prototypes. 
11. An integrated, user-friendly, scalable test beam facility at MTest is a key facility for development of detector components. Failure to deliver such a telescope facility will limit and eventually compromise our infrastructure to test detectors in a test beam at Fermilab. 
12. Lack of participation in the ILC Pixel Detector R&D effort going on at Fermilab will potentially limit our future participation in the project.

13. Failure to investigate key technologies will hamper our ability to deliver reliable systems that meet the increasing demands of new detector designs.

































