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Endcap Muon (WBS 1.1)

Below is a brief description of progress made on the Lehman Committee’s April 2000 recommendations for the EMU subsystem of the CMS detector.

1.
Start construction of cathode strip chambers at the Fermilab MP9 site as soon as possible. Most of the float in the chamber construction time has been consumed by the delay for electronics design. While it is good to have the chamber electronics completely integrated with the chamber mechanical design, it is also important to start the Fermilab chamber construction so that production methods can be determined and the FAST sites commissioned. Means for the storage of chambers at Fermilab should be developed by July 2000 so that a buffer can be established in case the FAST sites are not able to receive chambers.

Response:  The mass production has begun on July 1, 2000.  Before the beginning of mass production 4 pre-production chambers and a number of full scale prototypes have been assembled and tested. The production rate of 2+ chambers per months has been maintained for the next 3 months (July, Aug, Sept), which is slightly above the plan.  By October 1 we produced 12 large chambers, while the plan was to produce 10. 

The next production milestone is 18 chambers by the end of the calendar year. The number of FTEs working on chamber production is currently being increased according to the plan, so that the production rate can be doubled by the end of the year.  The produced chambers will be stored in packs of six in shipping containers. Containers are currently under design. Fermilab and UF have made arrangements for the storage space. UC site is looking for a similar solution.

2.
Directly monitor the chamber production sites at the Chinese and Russian sites. It is critical that the U.S. Muon Project Manager start this direct monitoring immediately. A set of milestones should be worked out with the Chinese and Russian groups to aid in the monitoring.

Response: The US Muon Project Management is in permanent contact with the Management of PNPI and IHEP sites. The detailed plan of all shipments for the next half year is prepared. The PNPI and IHEP site managers have spent several months at Fermilab. Technical personal from both sites  (8+8 people) have been trained on assembly of prototypes of the chambers to be produced at PNPI and IHEP. FAST Site DAQ specialists from PNPI and IHEP are being trained at UF. Quarterly production milestones for all the production sites have been incorporated and linked in the WBS file.

3.
Purchase specific items needed for the construction of ME 4/1 as soon as possible-a cost of order $100 K. The performance of the PNPI group should be monitored closely in order to be prepared to construct ME 4/1 in 2003 if the actual funds permit (about $1,500 K).

Response: The change request for ME4/1 mechanics was processed ($237K, includes the cost of EDIA and prototypes). The PNPI schedule is adjusted to allow for ME4/1 construction on time for installation by 2004.

4.
Staff the UCLA FAST site as quickly as possible with UCLA personnel. This site is needed to install the final chamber electronics and commission chambers and will carry roughly one-half of the U. S. requirement. 

Response: John Layter/ UC Riverside is is the appointed Manager for the UC FAST Site. As a response to the recommendation, detector physicist M. Ignatenko was hired by UCLA. Software expert V. Sytnik was hired by UCR. Both have been getting experience at Fermilab during June tests of ME23/2-001. V.Sytnik is currently at UF for further training and collaborative work on finalizing the FAST site tests software. Chamber-electronics specialist will be hired in the next few months, before the start of the mass chamber/electronics assembly at the FAST sites.

Hadron Calorimeter (WBS 1.2)

Below is a brief description of progress made on the Lehman Committee’s April 2000 recommendations for the HCAL subsystem of the CMS detector.

Overview:

1. 
Fermilab, U.S./CMS, and HCAL Level 2 management must act immediately to mitigate the serious schedule risk in the front end electronics, which could effect the entire installation plan for CMS.

Front End Electronics:

Response:  An extensive reevaluation of the front-end electronics took place over the summer. The baseline QIE option was compared to a variation of the ECAL electronics suitable for the HCAL (gain, polarity, resolution). Cost, system issues, performance, and schedule were evaluated.  Additionally, the Fermilab Microelectronics group submitted components of the QIE, and evaluated the returning IC’s. Because of success in this front, they were able to accelerate their anticipated schedule. 

The conclusion of this reevaluation was that the QIE, with accelerated schedule, was the best choice for HCAL. He QIE remains the baseline.  A more detailed summary of the evaluation is appended to the end of this note.

2. A detailed installation plan should start to be developed and an explicit installation/ integration manager should be budgeted and identified by the end of CY 2000. Additional electrical engineering resources should be added during installation and commissioning in light of the late production plan for electronics and the likely need for debugging during the installation. 

Installation:

Response:  Very recently the US CMS Project Manager, Dan Green, was able to obtain a commitment from FNAL for the use of FNAL ASIC designers that has allowed us to formulate a realistic plan for the design, manufacture and testing of the front-end read-out electronics for the CMS HCAL. In this plan the front-end electronics will be available for testing in installation in early 2003.

With the formulation of a realistic front-end manufacturing plan we can now begin to address the overall installation plan. We are doing so and planning for the completion, installation and commissioning is well under way.

Readout Boxes:

1. 
The CERN Integration Group and HCAL Readout Box Group must converge on final integration details soon.  A delay beyond September will seriously jeopardize on-time delivery of these boxes.

Response: This work is in train. We will have a Production Readiness Review (PRR) on October 24-26 to formally finalize all issues before beginning of production.

2.
A new bottoms/up estimate should be completed based on the final design.

Response:  This awaits the outcome of the upcoming PRR.

3.
Physics specifications for dead channels (HPD or electronic) should be developed and compared against expected performance.

Response:  Done. Fermilab FN-700 addresses this issue. It is appended to the end of this note.

Photodetectors:

1. 
Set an order deadline and stick to it except for the appearance of truly dire new problem(s).

Response:  Unresolved problems related to high frequency cross talk must be solved. We are working in collaboration with the vendor to solve the problems.

Front-End Electronics:

1. 
The QIE chip design must aggressively be advanced and get/maintain full integrated circuit design support.

Response:  Done.

Trig Daq Electronics:

1.
Establish L3 Milestones.

Response:  Done.

Power Supplies & Slow Control:

1. The power system should provide new bottoms-up estimates.

Response:  Not done. Engineering resources were used for front end electronics radiation damage studies.

TRIDAS (WBS 1.3)

Below is a brief description of progress made on the Lehman Committee’s April 2000 recommendations for the DAQ subsystem of the CMS detector.

1.
Add a physicist or software professional familiar with data acquisition to the data acquisition effort. This project has made good progress with the manpower it has from the CMS project and the support of the base high energy physics program, but additional manpower, as recommended last year, is still important. It would be best to hire an individual in the next year who could then participate in the development of the TDR for data acquisition and would remain committed to CMS through the turn-on of the data acquisition system in 2005.


Response:
US CMS have made a high priority request to the base program for additional support at U.C. San Diego. This request was made at the meeting between US CMS and DOE/NSF on Sept. 11 and it was well received. It is therefore assumed that an additional postdoc will be available to work on the DAQ effort. Should that not come about, the recommendation will be revisited in order to find an alternative solution.

Electromagnetic Calorimeter (WBS 1.4)

Below is a brief description of progress made on the Lehman Committee’s April 2000 recommendations for the ECAL subsystem of the CMS detector.

1.
Add an electrical engineer to the electronics team within three months.

Response:  It has not been practical to hire a qualified engineer into the electronics team. Instead we have made extensive use of outside engineering support to complete the FPPA. With Peter Denes moving to LBL we will be have access to the electronics engineering pool there for the serializer and the electro-optic development program.

Forward Pixel (WBS 1.5)

Below is a brief description of progress made on the Lehman Committee’s April 2000 recommendations for the FPIX subsystem of the CMS detector.

1.
Increase engineering support to ensure successful and timely completion of the HDI immediately.

Response:  An applied physics scientist, Tim Koeth, has been added starting in FY 2000 to the group from Rutgers to increase its capability to layout circuits. He has been supported at the 50% level from the Project. His support will be increased to fulltime, either from the Project or the NSF base support to Rutgers. 

Since the review, following discussions with our colleagues from PSI, a major redesign of the HDI has taken place. We are replacing the original HDI with two different types of HDIs. Each of the 7 sensor units on the Blade will now be readout by a VHDI (Very High Density Interconnect). This is a flex circuit with a sufficient line resolution to permit the read-out of a series of chips, each one with 52 pins. The second HDI has the same function as the original one, and will collect the information from a Blade (through the VHDIs) and supply it to the Port Card. Layouts for prototype VHDIs are to be submitted this summer. Overall the development of the HDIs is proceeding without serious delay. Some increase in its cost is anticipated.

2.
Update the near term plan with specific and tractable milestones by July 1st.

Response:  The WBS section covering the electronic part of the project has been rewritten to more accurately reflect the present status of the project. Appendix A shows the extended version of the new Project file. This file includes all the known tasks required to complete the project and their associated milestones. Appendix B gives a summary of the major tasks and their milestones.

3.
Devote manpower immediately to the evaluation of sensors to ensure timely submission of the preproduction order this calendar year.

Response:  A strong group from Purdue is considering joining the project. They have extensive experience with silicon detectors and also have the potential to strengthen the present effort in evaluating the pixel sensors.  

4.
Increase manpower on bump-bonding task

Response:  US-CMS will request from DOE support for a research associate at UCD who will be working mostly on issues related to the bump bonding of the US-CMS Pixel. One of his major responsibilities will be to follow-up on bump bonding submissions with industry and carry out evaluations of the samples. He will also take part in bump bonding samples at UCD needed for the numerous tests of the US-CMS Pixel project.

Project Office (WBS 1.7)

Below is a brief description of progress made on the Lehman Committee’s April 2000 recommen-dations for the US CMS Project Office.

Funding & Schedule Recommendations:

1. 
Add completion milestones, especially in EMU, HCAL, and ECAL, to the Level 1 and Level 2 milestone list tracked by the US CMS Project Office.

Response:  As of August 2000, 21 EMU, 51 HCAL, and 25 ECAL completion milestones are carried in the L2 subsystem baseline files.  Completion milestones can be defined in many ways, but in this case they are defined as those milestones marking the ending of a specific phase (calibration, testing, review, etc.), delivery (or partial delivery) of a set of components, or completion (or partial completion) of an installation period at CERN.  These milestones are defined as L1, L2, or L3 milestones in the project.  The status and performance of all approved L1, L2, and L3 milestones in US CMS are reported monthly to the PMG.  For a full list of the US CMS completion milestones, go to http://uscms.fnal.gov:8001/project_office/planning/.

The methodology adopted for the US CMS milestones is that of a subset of the ‘official’ CMS milestones.  This appears to be the simplest structure in that only one set of US milestones is maintained and reported on (both to the DOE/NSF and to CMS) for the CMS construction project.  Although simpler in design, it does require that requests for changes in milestones (whether from CMS or US funding agencies) must be coordinated.  This requires good communication on the part of US CMS, both with CMS and DOE/NSF, but is considered a better approach than maintaining two sets of milestones.
Management Recommendations:
1. 
Get the production of the EMU chambers underway as quickly as possible.

Response:  EMU Cathode Strip Chamber production at Fermilab’s MP9 factory started its production run of chambers on 14 July 2000.  Prior to this, a Production Readiness Review was held on 29 June 2000, where the committee reviewed the scope of the work, upstream parts flow, engineering change control, quality control, CSC production flow, and manpower estimates.   The committee recommended that the CSC factory start production, which was then approved for production by the FNAL Technical Division Head, Peter Limon.

At present, ~thirteen ME 234/2 production chambers have been constructed, meeting all quality control requirements.  Although we are early in the production plan (~8% complete), all estimates for chamber production, along with labor and M&S estimates appear to be approximately correct.

2. 
Solve the HCAL QIE problem.  Do something!

Response:  After reviewing the performance, cost, schedule, and system integration issues for both the FPPA (ECAL solution) and QIE (HCAL solution), US CMS management met with FNAL management to September 2000 determine the best solution for the HCAL front-end electronics.  To review, at a high-level, the primary issues in this decision;

Performance:
*No important differences for physics between FPPA or QIE

Cost:

*FPPA $500K+ more expensive than QIE, depending upon chip yield

Schedule:
*Earlier schedule estimates from FNAL Micro-Electronics group showed       completion around March 2003. No time for burn-in and system integration of HCAL before magnet test (Aug 03 in CMS V27 planning).



*FPPA Development (Advance schedule by 4-12 months (relative to old QIE schedule)

*QIE Development (4 successful submissions of building blocks of QIE. Can confidently eliminate 1 fab cycle (delta(T) ~ 4 months)

* QIE schedule accelerated by elimination of fab cycle, expedited fabs.

*CMS Schedule (V30 has 5 month delay in magnet test relative to V27)

System Issues:
*Uncertainty in key ECAL personnel
 

*FPPA more complex (5 IC’s/Chan  ECAL  vs 2.2 IC’s/Chan QIE)

*FPPA 1.5X more power

*FPPA requires 2 new, though simpler ASIC’s (Mirror and Reformatter Chips)



*FPPA requires additional powered interface card for each HPD

Due to the FPPA disadvantages in systems integration, the QIE lower cost, the improved QIE schedule combined with the slippage in the CMS schedule, and also based upon a firm commitment from the FNAL management to provide the intellectual manpower to complete the QIE design, it was determined that the best overall solution for HCAL would be the QIE.

Although still the critical path for HCAL (~65 working days slack), the QIE now shows explicit slack in the front-end schedule (~70 working days.  Enough for one submission failure) and also allows for front-end burn-in and system integration periods for each calorimeter of 40 working days.
3. 
Review the action plan to address these schedule problems at the DOE Project Manager's next quarterly status meeting in July 2000.

Response:  By the time of the July 2000 DOE/NSF Status Review of the US CMS Project, the CSC factory had already started, but some preliminary start-up data was shared with the committee.  The HCAL electronics situation received much more attention, but a decision was not clear at that point.  The decision to go with the QIE has now been made, with the main issues and assessments listed in recommendation #2 (above).  

4. 
Continue to process modest scope modifications through the normal change control process.

Response:  US CMS has continued to process scope changes to its baseline cost, as is deemed appropriate based upon the performance of the project.  At the last annual review, a bottoms-up estimate of contingency needs by each L2 subsystem called for an overall contingency of 44%.  The philosophy of US CMS is to hold at least 50% contingency on all unfinished work (Cont/ETC > 0.50).

Since the May 1998 baseline of USCMS,  ~$17.9M of contingency has been allocated with ~19% ($3.4M) earmarked for scope changes (HE Brass, HF EDIA, ME1/1 Front-Ends, and EMU-LCT to VME), and ~81% ($14.5M) applied to the base set of deliverables. 
5. 
Schedule an annual DOE/NSF review in 12 months. At that time, an updated cost to complete analysis and a contingency analysis should be presented. 

Response:  The annual DOE/NSF review of the US CMS project is scheduled for 8-10 May 2001.  

US CMS management has taken the viewpoint that the L2 resource-loaded schedules are, at any point in time, an accurate cost-to-complete estimate for each subsystem.  L2 managers are encouraged to submit changes when new information on either cost or schedule becomes available.  In this fashion, the US CMS Project maintains an accurate model of the project at all times.

Silicon Tracker (WBS 1.8)

Below is a brief description of progress made on the Lehman Committee’s April 2000 recommendations for the SiTKR subsystem of the CMS detector.

1.
The recommendation for the tracker group was that we work with CMS to iron out a schedule for delivery of components to the USA by July 1, 2000.

Response:  In fact we have received a schedule for components.  This schedule is not unreasonable but it has more of a CERN character in that it does not allow for explicit schedule float. As a result we have made a proposal to the Tracker Project Office for acceleration of parts delivery to the USA this week at CMS week. From discussions with Gigi Rolandi and Ariella Cattai in mid-September we have the impression that it should be possible to accelerate the component schedule for the main production period. We expect to have a definitive schedule by late October.
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