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Mission

The mission of CD Electronic Systems Engineering (ESE) Department is to provide high quality design, implementation, maintenance and project management support for hardware systems for HEP and Astrophysics experimentalists. Hardware systems include board and system level hardware and firmware, and infrastructure electronics. In addition, the department’s position as a leader in integrated test stand development has been made possible through the development of application and networking software for these systems. 
Context and Assessment of Current State

CD Electronic Systems Engineering Department currently provides high quality electronic engineering services to the scientific community at Fermilab and other high-energy physics laboratories. This strategic plan focuses on keeping ESE’s leadership position in the field. This strategy relies on the strategic direction set by the laboratory and the division. To fulfill our mission, we also have to coordinate and cooperate with the following activities: 
1. FNAL – running experiments and test-beam users, support of PREP and the Accelerator facilities, 
2. LHC – CMS and LHC, 
3. ASTRO – SNAP and it’s Science Operations Center, 
4. Data Acquisition Control (DAC),  
5. RD for future experiments and advanced accelerator and detector R&D.
These activities are either clients, collaborators, or both. 
Successful operation of the FNAL accelerators and the collider and neutrino experiments is the first priority for the lab and ESE continues to provide hardware support to these groups as defined in our MOUs.

ESE is currently responsible for maintenance and repair of the HEP equipment available from PREP. Despite the diminishing value of the equipment pool due to aging of its assets, activity continues at a moderate level in support of test beam activities and small experiment R&D.  ESE will continue to retrain the technicians employed in these activities so that they can be utilized in other projects. In tandem, there is the need to strategically reduce the diversity of the equipment pool to reduce the amount of labor needed and yet to keep it a viable and pertinent resource to the Fermilab user community.

The ESE strategic vision recognizes the importance of supporting the DAQ and Controls Department mission where appropriate and feasible by enabling the synergies of software and hardware teams working together to support the division and laboratory mission. The department plays a role in helping to set the standards for the HEP application of the Micro Telecommunications Computing Architecture (uTCA). 
This plan supports the commissioning of the forward pixel detector for CMS and this project has been fundamental in positioning ESE for future CMS Tracker upgrades in the scope of the SLHC. ESE engineers have proposed an increased role in ongoing activities for two important areas for the proposed SLHC upgrades. These areas are:
1. Power distribution system studies for the CMS Tracker

2. Optical communications component testing for the Versatile Link Common Project for ATLAS and CMS
ESE will continue to leverage its experience with pixel and strip detectors to pursue a leadership role in the detector and systems engineering R&D for the lepton collider detectors. This effort is expected to build upon recent collaborations with ASIC designers in the Particle Physics Division. The development of powerful data acquisition systems (for example, CAPTAN) is being pursued to also provide new opportunities for collaborations with HEP researchers and the university community.
This plan also supports the Astrophysics strategy of the division by providing engineering expertise to build a strong proposal for JDEM-SNAP including a separate Science Operations Center proposal.
While there is a decreased emphasis on ILC work, ESE will continue to support the LLRF systems developed for facilities at A0, the Horizontal Test Facility at the Meson Lab, and the cryomodules at NML. If funding could be secured, there is also plan to conduct R&D towards LLRF system for the High Intensity Neutrino Source project (HINS).
There are quite a few new experimental initiatives including DUSEL, muon-to-electron conversion, and Liquid Argon (LAr) detectors. The department will pursue engineering opportunities with these experiments. 
Vision

By 2012 the CD Electronic System Engineering Department will be the premier provider of engineering services for the scientific community at Fermilab. With the end of the Run II in 2010, there will be no need to continue D0 and CDF hardware DAQ support. This effort has been near a minimum for some time and those individuals involved are principally engaged in other projects.  By the end of 2010, ESE should be heavily involved in the upgrade projects for CMS (trigger, pixels, and strip tracker). This effort shall ramp up to about a third of the department (~6 FTE). The second third of the department’s effort shall be working on HEP projects such as NOVA, SNAP, COUPP, and maintaining the PREP pool of equipment for test beam and experimental R&D. Lastly, a third of the group should be working on new areas R&D including Compass DAQ, DUSEL, Muon-to-electron conversion, LAr, Project X and novel projects, both in the advanced accelerator and detector R&D areas. The correct balance between the different projects shall be determined each year based on the laboratory’s strategy.  The future of the lepton collider project should begin to become clear as the LHC data produces results that support or do not support an ILC type program. 
Stakeholders

CMS:
CMS collaboration at Fermilab and US institutes, CMS and LHC management teams
CMS upgrades for SLHC

CMS collaboration at Fermilab and US institutes, CMS and LHC management teams, new working groups that are being created to start R&D on the project
NOvA:

Project collaboration and management team 

CDF:

CDF collaboration, users, and management team

D0:

D0 collaboration, users, and management team

Astrophysics:
CD’s Experimental Astrophysics Dept., SNAP collaboration, management team at LBL and SLAC, future astrophysics experiment collaborations).

PREP logistics

CD’s CSS Dept.

Advanced accelerator R&D:
AD RF department, LLRF collaboration, HINS project.  
ILC detector:

ILC working groups, collaboration, and management team
Support of BPM/IPM systems:

Fermilab management and MI-BPM, TeV-BPM and TeV-IPM users
PPD:

ASIC design engineers working on new radiation detector readout devices and novel designs for improvements in power distribution for detector systems.

HINS


High Intensity Neutrino Source

SNAP


The SuperNova Acceleration Probe proposed as part of the Joint Dark Energy Mission (JDEM) which is a cooperative venture between DOE and NASA.

Goals and Objectives 

· Perform all activities with good engineering practices and a high level of professionalism and excellence
· Adhere strictly to safety guidelines established by the Laboratory ES&H section and OSHA 
· Provide users with high quality and well documented engineering services
· Provide users with high quality support for engineering projects 

· Provide expert advice and help in designing engineering systems for experiments

· Perform engineering related design and software reviews for projects
· Provide members of the department with challenging and rewarding assignments

· Provide members of the department with opportunities to enhance their skills both through work assignments and training opportunities and to advance their professional career
Strategies

· Position ESE to take on new projects for the group (e.g., SLHC, SNAP, DUSEL, LAr, mu2e, HINS, project X, ILC etc.). We’ll achieve that by leveraging our experience and establishing a reputation for excellence through successful delivery of systems. The group has the core competencies and the overall domain expertise to take on these projects. Nevertheless, the group working on these projects requires training to make a considerable contribution to the effort. 
· Maintain a strong sense of self esteem among team members by keeping them involved, encouraging peer cooperation and positive interactions, maintaining an open door policy, reminding members they are encouraged to speak freely, and demonstrating that the opinions of everyone on the team are important. 
· Develop engineering systems with a forward looking perspective to see how reuse and leveraging of effort could provide solutions in multiple areas. The expertise gained on the PHENIX Pixel Plane project and instrumentation for the CMS Forward Pixel Detector is being used to create new, powerful data acquisition and control systems for future devices (VIP) and systems (SLHC upgrades, high performance test beam pixel and strip detector telescopes). 
· Continue encouraging our technical staff to pursue research opportunities in data acquisition systems, detector instrumentation, and timing and control systems. We’ll achieve that by continuing collaborating with colleagues at Fermilab and around the world, participating at conferences/workshops and writing technical papers and reports about our work.

· Remain professional at all times with clients or other members of the team, and seek out management to resolve conflicts when necessary to avoid appearances of unprofessional behavior. Professionalism is a key component to a successful business model whether working for internal or external clients.
· Reduce the equipment pool supported at PREP so that users can be provided with a core set of pertinent assets.  All other redundant and unnecessary items will be directed to surplus.  
Resource Needs

The leadership role the ESE has kept during its many years of existence leverages its continuous investment in the improvement of our engineers and technicians. Thus, we will require the resources necessary to support our training needs. Furthermore, we utilize summer and coop students to fulfill a two-fold goal: they provide the section with fresh skills to help us in several different projects while we provide them with real life projects that augment their education. 
The 19 members of the engineering department will be fully occupied with significant work at the beginning of FY09.     If SLHC and other new experimental efforts (e.g. DUSEL and the muon-to-electron conversion experiment) ramp up, we will need more engineers possibly in FY09 and for sure in FY10.  We will need more software support for FY09 due to the reduction in size and re-tasking of the CD DAQ department.
Progress Indicators
The progress of the various projects will be measured based on the work breakdown structure (WBS) of each project. The performance of the group cannot be measured solely in the compliance with the WBS of each project but the WBS provides an objective measurement to assess the status of our activities. Thus, subjective metrics must be implemented to better gauge the group’s performance. Subject metrics will be determined in case by case basis. Examples of such metrics include:

· Best practices analysis: how much time should we need to perform the task and how much effort did we employ

· Cost analysis: is the project’s cost within budget?

· ROI analysis: how is the return on our investment (both labor and M&S)? Should we relocate funds to another part of the project? Are we spending resources wisely? 

· Are the major milestones of a project being met on time? Are obstacles and risks identified and addressed before they jeopardize a project’s schedule?

