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I. Project Description

The Tevatron Collider at Fermilab offers a unique capability to elucidate many of the major issues currently facing particle physics. Its high center-of-mass energy and recently upgraded luminosity offer us the capability of shedding light on the Higgs mechanism - which has the potential of offering insight into the origin of mass - and pushing the boundaries of searches for supersymmetry and other new phenomena beyond the Standard Model. It also makes accessible improved precision measurements of the W boson and top quark properties that, by further constraining the Standard Model, provide increasingly stringent tests of its precepts. The Tevatron offers the most cogent experimental probes of Standard Model physics, and beyond, during the coming 5+ years.

The Run IIb D-Zero Detector Project has been designed to allow the D-Zero Experiment to continue operating in the high intensity Tevatron environment for the remainder of the coming decade. The integrated exposure of the D-Zero Detector to colliding beam will result in radiation damage to the silicon detector that will compromise its efficiency. Adequate b-tagging is an essential ingredient of the Run II physics program; this has led us to pursue a replacement of the Run IIa silicon detector with a new, more radiation-hard version. In addition, the trigger system must be upgraded in order to provide sufficient rejection and to limit the dead time at the higher instantaneous rates that will be delivered by the Tevatron as the run progresses. The Run IIb D-Zero Detector Project provides for the replacement of the D-Zero Run IIa silicon detector and the upgrade of the D-Zero trigger, DAQ, and online systems in order to enable the continued efficient running of the experiment, and the acquisition of forefront physics data, for the foreseeable lifetime of the Tevatron collider program.

II. Overview of Project Status – J. Kotcher

Testing of silicon sensors for the silicon detector is ongoing. Because of the different environments and radiation forecasts for the different layers of the silicon detector, individual layers have varying specifications. The inner layers (0 and 1) will be exposed to the most radiation and must be more radiation hard than the outer layers (2-5). Prototypes for all layers are being tested, with the testing of the outer layer prototypes nearly complete. Mechanical work continues to proceed well, and tests of the full electronics readout chain have been successfully performed.

The SVX4 chip continues to hold our attention. The submission date for the second prototype has not slipped in the last month and remains February 27. While this is a critical path item that we continue to watch closely, no DOE milestones are in jeopardy due to this delay. The first SVX4 submission was a significant technical success, giving us reason to suspect that, with reasonable probability, the second submission will result in a production-quality element. The thoroughness with which the project tested the first prototype chip, the results of which have been essential in preparing the final specifications and simulations of the second prototype, will reduce the time needed to test the second prototype chip. The current forecast calls for the second prototype chip submission on February 27, 2003, prototype chips arriving May 23, 2003, the production release on October 20, 2003, with all production chips in hand and fully tested on December 21, 2004. 

For the trigger upgrade, the first new hardware elements, analog splitters for the Level 1 calorimeter trigger upgrade, were installed in the DZero Assembly Building. This device allows in-situ tests of digital filtering with real calorimeter signals. It was designed and tested at Saclay, shipped to Fermilab and installed in the D0 Level 1 calorimeter trigger racks during the January shutdown of the Tevatron. This device will be used to test and, later, commission the Run IIb Level 1 calorimeter trigger elements with real data. It will allow for clocking and synchronizing the hardware to the accelerator, in-situ tests of coherent and random noise, evaluation of hand-shaking and data transfer between the various new boards, and other tests. 

Moreover, the prototype stage was completed for the two of the three major PC boards for the calorimeter trigger upgrade - the ADC-Digital Filter board (ADF) and the Trigger Algorithm Board (TAB) – and the Level 1 Calorimter-Track Match Flavor Board (MTFB). The ADF is being designed at Saclay, the TAB at Columbia University/Nevis Laboratory, and the MTFB at the University of Arizona. Layout for these boards has begun. A full-chain in-situ test at DZero of the Level 1 calorimeter system (ADF, TAB and GAB) will begin this summer. 
III. Project Milestone Summary

The DOE baseline milestones are shown in Figure 1 as solid diamonds. These fixed milestones are defined in the DOE Project Execution Plan approved in December 2002. The projected dates for achieving the milestones are shown as open diamonds on the same line. Actual dates of achieving milestones are shown as solid stars. The silicon, trigger and online milestones are shown separately, with milestones sorted by DOE milestone date. The one milestone in the past was met (the silicon prototype mechanical stave, an important integration milestone), and forecasts for the remaining milestones are comfortably ahead of the official dates.
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WBS 1.1 Silicon Tracker

Silicon Prototype Mechanical Stave Built

01/06/03

12/18/02

12/18/02

(6)

0

Complete

L2-L5 Silicon Sensors Released For Production

03/24/03

02/18/03

03/11/03

(9)

15

SVX4 Released For Production

10/20/03

08/19/03

08/19/03

(43)

0

Successful Readout Of Full Silicon Stave

01/29/04

10/17/03

10/17/03

(64)

0

Silicon Module Production Begun

05/17/04

02/16/04

04/06/04

(29)

36

All Silicon Sensors Delivered And Tested

12/09/04

07/28/04

08/17/04

(79)

14

All SVX4 Chips Produced And Tested

12/21/04

07/01/04

07/01/04

(119)

0

All Silicon Hybrids Produced And Tested

03/03/05

10/08/04

10/08/04

(94)

0

Silicon Stave Production Begun

03/08/05

10/21/04

10/21/04

(88)

0

Silicon Module Production And Testing Complete

07/22/05

02/18/05

02/18/05

(108)

0

Downstream Silicon Readout Ready for Installation On Platform

10/25/05

04/18/05

04/18/05

(133)

0

Silicon Stave Production Complete

12/22/05

06/23/05

06/23/05

(126)

0

South Silicon Complete

02/10/06

07/26/05

09/12/05

(99)

33

North Silicon Complete

05/04/06

10/03/05

10/03/05

(143)

0

Silicon Ready To Move To DAB

05/25/06

10/20/05

10/20/05

(145)

0

WBS 1.2 Trigger

L1 Trigger Cal-Trk Match Production and Testing Completed

09/23/04

07/30/04

08/19/04

(24)

14

L2 Silicon Track Trigger Production and Testing Complete

10/17/05

12/08/04

12/08/04

(212)

0

L1 Calorimeter Trigger Production And Testing Complete

01/05/06

03/28/05

03/28/05

(191)

0

L2 Beta Trigger Production And Testing Complete

01/05/06

02/28/05

02/28/05

(211)

0

L2 Trigger Upgrade Production and Testing Complete

01/05/06

02/28/05

02/28/05

(211)

0

L1 Central Track Trigger Production And Testing Complete

01/10/06

03/10/05

03/10/05

(206)

0

L1 Trigger Upgrade Production and Testing Complete

01/10/06

03/28/05

03/28/05

(194)

0

WBS 1.3 Online/DAQ

Online System Production and Testing Complete

10/07/05

06/17/05

06/17/05

(78)

0

L2/Director's Milestones vs Current Forecast

(Sorted by L2/Director's Milestone Date)


Figure 1 - Run IIb D-Zero Detector Project DOE Level 2/Director’s Milestones. Closed (open) diamonds represent baseline (currently forecast) dates. Closed stars represent completed milestones.
Table 1 shows the difference in the current forecast and last month’s forecast for achieving the DOE milestones. This table lists all the approved Level 0-1-2 DOE milestone dates along with the current (and the previous month’s) forecast for achieving them. The list is sorted by DOE milestone date. Milestones with forecast dates that have changed significantly in the last month are discussed in Section IX of this report.

[image: image2.wmf]Cost Performance Report - Work Breakdown Structure

Contractor:

Contract Type/No:

Project Name/No:

Report Period:

Location:

D0 Master Program

12/31/2002

1/31/2003

Quantity

Negotiated Cost

Est. Cost Authorized

Tgt. Profit/

Tgt.

Est

Share

Contract

Estimated Contract

Unpriced Work

Fee %

Price

Price

Ratio

Ceiling

Ceiling

1

28,604,000

0

0

0

28,604,000

0

0

0

Funding-CA

Current Period

Cumulative to Date

At Completion

WBS[3]

Actual
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Schedule
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(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

EQU

1.1.1 Sensors

0

0

0

0

0

0

0

0

0

0

1,703,742

1,583,658

120,084

1.1.2 Readout System

0

0

0

0

0

0

0

0

0

0

3,482,796

3,474,090

8,706

1.1.3 Mechanical Design and Fabrication

0

0

0

0

0

0

0

0

0

0

840,758

839,148

1,610

1.1.4 Detector Production and Testing

0

0

0

0

0

0

0

0

0

0

1,217,320

1,211,237

6,084

1.1.5 Silicon Barrel Assembly

0

0

0

0

0

0

0

0

0

0

1,949,918

1,935,128

14,789

1.1.6 Monitoring

0

0

0

0

0

0

0

0

0

0

83,259

83,413

-154

1.1.8 Administration

0

0

0

0

0

0

0

0

0

0

477,700

469,737

7,963

1.2.1 Level 1 Calorimeter Trigger

0

0

0

0

0

0

0

0

0

0

529,904

527,786

2,118

1.2.2 Level 1 Calorimeter Track Matching

6,844

0

0

-6,844

0

6,844

0

0

-6,844

0

265,159

264,733

426

1.2.3 Level 1 Tracking

0

0

0

0

0

0

0

0

0

0

394,854

392,794

2,060

1.2.4 Level 2 Beta Processor

0

0

0

0

0

0

0

0

0

0

61,202

60,374

829

1.2.5 Silicon Track Trigger Upgrade

880

0

0

-880

0

880

0

0

-880

0

263,464

231,941

31,523

1.2.7 Administration

0

0

0

0

0

0

0

0

0

0

6,893

6,893

0

1.3.1 Level 3 Systems

0

0

0

0

0

0

0

0

0

0

272,014

272,014

0

1.3.2 Network and Host Systems

0

0

0

0

0

0

0

0

0

0

531,462

525,136

6,326

1.3.3 Control Systems

0

0

0

0

0

0

0

0

0

0

226,283

226,121

162

1.3.4 DAQ/Online Management

0

0

0

0

0

0

0

0

0

0

21,001

21,001

0

1.4.1 FY03 Administration

0

0

0

0

0

0

0

0

0

0

280,372

280,372

0

1.4.2 FY04 Administration

0

0

0

0

0

0

0

0

0

0

408,613

408,613

0

1.4.3 FY05 Administration

0

0

0

0

0

0

0

0

0

0

422,952

422,952

0

1.4.4 FY06 Administration

0

0

0

0

0

0

0

0

0

0

385,862

385,862

0

Funding-CATotals:

7,724

0

0

-7,724

0

7,724

0

0

-7,724

0

13,825,527

13,623,001

202,526

Gen. and Admin.

0

0

0

0

0

0

0

0

0

0

0

0

0

Undist. Budget

0

0

0

Sub Total

7,724

0

0

-7,724

0

7,724

0

0

-7,724

0

13,825,527

13,623,001

202,526

Management Resrv.

7,231,045

0

7,231,045

Total

7,724

0

0

-7,724

0

7,724

0

0

-7,724

0

21,056,572

13,623,001

7,433,571


Table 1 - Run IIb D-Zero Detector Project DOE Level 2/Director’s Milestones vs. Current and Previous Month’s forecast. Entries are sorted by DOE L2/Director’s Milestone date. Monthly variances are also provided.
IV. Management Highlights – J. Kotcher

This month (January 30) we held our first Production Readiness Review for the “Purple Card”, a printed circuit board that is used in the testing and burn-in of all hybrids, modules and staves for the silicon detector. The project calls for the production of 75 cards at a cost of $38k in R&D funds. Although this card is not used in the silicon device itself, it is used to test all production parts for the detector; we therefore felt its function was central enough to the success of the project to warrant a review. The card is now ready to begin production.

We are preparing for the L2-L5 Sensor Production Readiness Review, which will mark the first large equipment purchase for Run IIb. The review is scheduled for March 6, and the committee will consist of both internal and external silicon experts, allowing for a detailed and intensive vetting of our plans.

A consultant from Welcom worked with us this month on the COBRA cost accounting program to ensure that our baseline schedule was loaded properly into the program, and to help us develop our reporting schemes and framework. We checked in detail the loading of labor and equipment costs, resulting contingency values, and escalation and burdening rates applied in the program. We believe it is now ready to make reliable computations and reports. 

The Project Support Staff has developed a chart that provides the DOE Run IIb Project Manager with a progress report against the DOE milestones. In addition, detailed estimates of labor charges, by manpower type, are being tracked closely each month to verify charges made for Fermilab labor to the project.

V. Procurement Highlights 

No major procurements were made this month.  Major procurements we are tracking are the SVX4 prototype chips ($55k in R&D funds), currently scheduled for February 28, 2003 and the silicon sensor order, for which $1.5M will be obligated in March. We continue to work with the Fermilab Purchasing Department to ensure that D-Zero Run IIb requisitions move smoothly through the laboratory. Our Administrative Assistant expedites all orders made for the project through the Fermilab procurement system.

VI. Silicon (WBS 1.1) Schedule and Budget Information – M. Demarteau

The silicon detector work is making excellent progress. Although the submission of the second prototype SVX4 is later than hoped, we have been using the time to improve chip simulation and more testing of the chips in hand. We hope to be able to skip the next (pre-production) submission, with the upcoming prototype submission functioning as a pre-production submission, thereby making up some time in the schedule. Tests of the full readout chain are progressing well.

Much effort is going into characterizing the prototype silicon sensors, and to finalizing the specifications in preparation for the March 6, 2003 Production Readiness Review of the outer layer sensors (layers 2-5) and subsequent submission of the production order. This work is progressing well and we are on schedule for a March submission.

The mechanical and thermal studies for the inner layers are going well. Final specifications for thermal monitoring are nearly defined. Although not a critical path task, the software work for silicon unpacking is lagging. We have, however, identified a person to work on this, and travel, visa, and other arrangements are being made to bring him to Fermilab from Russia as soon as possible.

1. Sensors (WBS 1.1.1) – R. Demina, F. Lehner

The Kansas State University probing site setup is 100% complete. The Stony Brook probing site setup is 90% complete; however, on all strip measurements, the software crashes after ~50 strips at this site. The problem is under investigation. The probing site certification is 100% complete for KSU and 40% complete for Stony Brook.

Layer 0 Elma prototype sensors were produced, delivered, and probed. Elma sensors suffer from low break down voltage and the number of bad channels is above our specifications. Irradiation testing of Layer 0 prototypes is 100% complete. The results show that the sensors perform satisfactory even after irradiated to a dose that is about a factor of 2 higher than expected in Run IIb. Should the Layer 0 sensors be ordered from HPK the testing will have to be repeated.

Layer 1 Elma and HPK prototype sensors were produced, delivered, and probed. As with the Layer 0 sensors, Elma Layer 1 sensors suffer from low break down voltage and an unacceptably large number of bad channels. HPK sensors satisfy all the specifications, including the poly-silicon bias resistor. Irradiation testing of Layer 1 prototypes is progressing and about 80% complete. 

Layer 2-5 HPK prototype sensors were produced and delivered. Probing of the sensors has begun at Fermilab and KSU and is 80% complete. Inter-strip resistance and inter-strip capacitance remain to be probed. So far, all sensors satisfy all of our technical requirements. Irradiation testing of Layer 2 prototypes is 100% complete. Analysis of the irradiation results is in progress. Preliminary results are very encouraging.

2. Readout (WBS 1.1.2) – A. Nomerotski, E. von Toerne

All major parts of the readout chain were prototyped and successfully tested. The design of second prototypes has started with normal minor design changes. Readout tests with the Purple Card and SaSeq (Stand Alone Sequencer) were successful. Up to two hybrids were read out at the same time (milestone 1.1.2.22.2). Laser tests of modules confirmed sensor depletion voltages from single-sensor tests. Tests of the full readout chain continue, as do noise and grounding studies for Layer 0. 

The SVX4 prototype tests are done and the chip is being prepared for the next prototype submission. The Layer 0 hybrid work is on-going. The Layer 1 hybrid prototypes were tested, and hybrid fixtures were designed. Studies with the Layer 2 hybrids progressed well, and hybrid fixtures were designed here as well. Progress with the digital jumper cables has been excellent. Another vendor was identified who can produce these cables to our specifications at a much lower price. Testing is progressing well. The first prototype adapter card has been tested and the design of the second prototype has started. Additional specifications from the horseshoe design are required prior to completion of the second prototype design.

The month of January saw our first Production Readiness Review. The Purple Card, a test card used for the burn-in of hybrids and modules, was reviewed. The review was quite useful, resulting in some useful suggestions from the Committee. An outcome of the review was the recommendation that these cards be released for production.

As for full-chain readout tests, the Purple Card/SaSeq readout chain was exercised, and resulted in our successfully having read up to two hybrids at the same time. Laser tests of sensor parameters confirmed the functionality of silicon sensors, and independently measured depletion voltage of Layer 1 ELMA sensors. Successful readout of hybrids in “readall”, “sparsified”, “sparsified+neighbor” modes was also accomplished. Tests with the full chain test are ongoing. First results look quite promising, but many details need to be checked.

The burn-in stand work is also progressing smoothly. All cables have been received. All SaSeqs have been received, and were tested and programmed at Northwestern University. Ten SaSeqs need repair. Two 16-channel hybrid test stands are prepared mechanically. Due to the limited amount of Purple Cards and SaSeq test stands only eight channels are available for testing. One of four 16-channel module test stands is ready (mechanics, cooling). Eight channels are equipped with Purple Cards and SaSeqs. The setup of test stands has been proceeding, and we have been reutilizing existing Run IIa power supplies and VME crates. We expect to purchase the complement of needed equipment during the first quarter of 2003. 
3. Mechanics and Assembly (WBS 1.1.3) – W. Cooper, K. Krempetz

During the month of January, 2003 the University of Washington continued to work on the baseline solid model of the Layer 0 and Layer 1 support structure design. They fabricated a Layer 0 castellated structure with co-bonded kapton/ground mesh that was supplied by Fermilab and measured the structure on their CMM. The structure was sent to Fermilab where AC and DC grounding tests were made, fixturing was prepared for additional CMM measurements, and prototype sensor modules will be added. 

For Layer 0, prototype 3 mm-diameter round cooling tubes, using four layers of K139C carbon fiber, were fabricated, and are leak tight. A conceptual design for connecting the input and output cooling lines to the cooling manifold was completed. The University of Washington also completed a design for the cooling tube turn around that jumps from one castellation to the other. The design has been changed so that it has only round cooling tubes for both sensors and hybrids in Layer 0. Layer 0 thermal finite element analyses were modified to include the round tubes.

For Layer 1, a design of the full cooling system was completed, including connections to the coolant distribution manifold and the turn around connections. Mandrels for fabricating initial castellated cylinders of the support structures were completed in the University of Washington shop.

Fabrication, thermal testing, and dimensional measurements of initial stave structures for Layers 2-5 continued. Drawings of designs for much of the fabrication fixturing have been completed and the fixtures are in use.

4. Production and Testing (WBS 1.1.4) – J. Fast

The design of fixturing for staves and modules is progressing very well.  The first mechanical stave was fabricated last month. Good progress has been made during the course of this month with module production. Both an axial and a stereo 20-20 module were produced successfully, both of readout quality, which marks a major integration milestone for both the mechanical and electrical groups. 

5. Cylinders (WBS 1.1.5) – W. Cooper, K. Krempetz

We inspected and tested the components for the south support cylinder assembly. A few vendor-supplied components for the support cylinder connection rings failed tensile testing and are being remade. The desired precision with which stave locating bearings are placed on bulkheads was reviewed and tightened. Procedures to improve the precision and speed of bearing placement are under development. The choice of electrical connectors for the staves was reviewed to ensure a match between the connectors and bulkheads of prototype and production cylinders. 

6. Monitoring (WBS 1.1.6) – M. Corcoran, S. de Jong

We have reached consensus on the details of re-engineering the RTD readout module, and Dan Markley (Fermilab/DZero controls expert) is working with the company (CTI) to get the design work done. There will be a meeting on Feb 7 to discuss location of the RTDs in Layer 0/Layer 1. After that we should be able to proceed with finalizing the specifications for the prototype flex cables, which will be used for both mounting and bringing signals to/from the RTDs. The work on the radiation monitors is progressing well. 

7. Software (WBS 1.1.7 )

The software development for the readout of the silicon is still lagging due to the lack of personnel. That issue has been resolved, however, and we expect a full time person to start working on the mapping and readout software within the next four weeks. There has been significant progress in the use of the database setup for the project. 

VII. Trigger (WBS 1.2) Schedule and Budget Information – H. Evans, D. Wood

The prototype design phase concluded in January for three major boards in the Level 1 Trigger upgrade: the L1CAL ADC-Digital-Filter (ADF) board, the L1CAL Trigger Algorithm Board (TAB) and the L1Cal-Track Flavor Board (MTFB). In addition, the first introduction of trigger upgrade hardware into the experiment has occurred with the installation of the Analog Splitter board at DZero.

Work on simulation and L1CTT firmware proceeded as planned, while the L2STT moved a bit ahead of schedule with some early procurements designed to avoid obsolescence issues.

1. Level 1 Calorimeter Upgrade (WBS 1.2.1) – M. Abolins, H. Evans, P. LeDu

The design of the prototype Analog-Digital-Filter (ADF) board at Saclay was finished in January. Work has now started on the layout. Schematics are now finished and the PCB design has progressed well.

Bench tests of the analog splitter board were also completed in January and the board has been installed on one of the Run IIa L1Cal CTFE boards in the Movable Counting House. Data from the four Trigger Towers available using this splitter will be collected after the accelerator shutdown ends in February. Physicists at Saclay will perform a first analysis of this data.

The design of the prototype SCL interface board for the ADF has been a bit slower than desired. The engineer working on this at Saclay was temporarily diverted to other projects. Work should begin again on this design in February and will be carefully monitored by the sub-project managers.

At Nevis Laboratory, work on the prototype Trigger Algorithm Board (TAB) has shifted from the design phase, which was completed at the end of the month, to the layout phase. The layout is converging well, but is pushing our design tool (Pads) to its limit because of the large number of traces to be routed.

Progress has also been made on the Global Algorithm Board (GAB) at Nevis. Four distinct components of this board have been defined: construction of the trigger terms and their transmission to the framework, transfer of data from the GAB to the Level 2 and Level 3 trigger systems, an interface to the DZero Serial Command Link (SCL), and an interface between VME and the TAB boards, on which there is not room for standard VME backplane connectors. Design of all of these components has crystallized, and the detailed design work is scheduled to begin shortly.

Finally, a first pass at a list of L1Cal trigger terms to be sent to the Trigger Framework has been produced. This list will be refined with new ideas over the next several months.

2. Level 1 Calorimeter/Track Matching (WBS 1.2.2) – K. Johns

At the University of Arizona, engineer Joel Steinberg completed the design of the MTFB ("Flavor Board") prototype for the Cal-Track Match trigger system. This is the one board that is substantially revised with respect to the Run IIa Level 1 muon system upon which the Cal-Track Match system is based. Technician Chris Leeman worked on fitting the L1MU CF05 trigger algorithm into one FPGA in Quartus. In Run IIa, this algorithm was spread among four FPGA's. Erich Varnes continued his simulation work, focusing on applying the Cal-Track Match system in Higgs decays to two -leptons.

3. Level 1 Track Trigger (WBS 1.2.3) – M. Narain

The coding was completed of the software necessary for generating the equation file in VHDL for the firmware to be used for the fiber singlet equations. This software reads in the equations generated by the MC, and uses the mapping from the fiber locations to the LINKS on the boards for a given sector in order to generate the VHDL compatible file.

The debugging of the software is in progress now. One problem encountered is the difference in formats of the files from the MC. The original equations are pruned and the formats of these two differ in a rather subtle way that has proven to be difficult to decipher. This problem is expected to be resolved in a straightforward manner when the relevant expert (L. Han) is available.
4. Silicon Track Trigger (WBS 1.2.5) – U. Heintz

Although most work on this project is not scheduled to start until next month, the VME Transition Modules (VTM) were procured. The modules are identical to those being used in Run IIa. The reason for the early procurement was a concern with possible unavailability in the near future of some of the transmitter and receivers used in these modules, which are becoming obsolete.

5. Trigger Simulation (WBS 1.2.6) – M. Hildreth, E. Perez

With further simulation studies, the baseline algorithm was certified as sufficient for the upgrade. Optimization studies began to extend the track-finding efficiency for tracks with large impact parameters with respect to the interaction point. We also began to optimize the equation set considering the small geometric imperfections in the as-built existing CFT detector.

VIII. DAQ/Online (WBS 1.3) Schedule and Budget information– S. Fuess, P. Slattery
There is very little activity in this area, as most tasks are scheduled for later in the Run IIb project. The only scheduled activity was in support of SiDet test stand operations.

1. Level 3 Systems (WBS 1.3.1) D. Chapin, G. Watts

The SiDet test stand DAQ installation was completed on January 8, 2003. This task involved the installation of a Single Board Computer (SBC) used for readout of the VME crate for the 1% Test Stand. The system is now operational. With the completion of this task, the follow-on tasks for long term, low level readout support for the 1% test stand operation has begun. To date, only minimal effort has been required to assist in operations.
2. Network and Host Systems (WBS 1.3.2) – J. Fitzmaurice, S. Krzywdzinski

No scheduled activity for this in January.

3. Control Systems (WBS 1.3.3) – F. Bartlett, G. Savage, V. Sirotenko
Activity in this area centered on the SiDet test stand controls system support. This task is tailored for the long term, low level control system support needs of the 1% Test Stand operation. To date, only minimal effort has been required to assist in operations.

IX. Variance Analysis

Variances are reported in the schedule reports against milestones, shown in section II. The milestone for submitting the next prototype SVX4 chip is on the critical path and at risk. As discussed in section II, we are hoping that the excellent technical performance of the first SVX4 prototype will enable us to recover this slack by streamlining the testing and certification of the second prototype.

In all other cases the project remains ahead of schedule with respect to the DOE milestones and within baseline cost. Costs summary to Level 3 are shown in section XI. There are no unfavorable cost variances. 

Cost and schedule variances against the DOE milestones are extracted from the Cost Tables in Section XI and schedule information from Section II and shown here at Level 2. 

1. D-Zero Run IIb Silicon (WBS 1.1)


There is no unfavorable schedule variance for WBS 1.1 compared to the DOE milestones. However, we note the following monthly forecast variances:

A.
Layer 2-5 Silicon Sensors Released for Production (slipped 15 days in one month). This variance is due to spending more time testing and probing the prototype sensors to ensure the specifications were complete and that the sensors were within specifications. The Production Readiness Review for these sensors is now scheduled for March 6.

B. Silicon Module Production Begun (slipped 36 days in one month). This delay was due to a delay in receiving the prototype hybrid chips needed to check the specifications of the analog cables and module mechanics. This impacted the schedule due to the tight scheduling of all module production because of the limited Coordinate Measurement Machine (CMM) resources. We are carefully looking into risk mitigation in the future, including how the CMM resource will be needed and allocated as we approach production.

C. All Silicon Sensors Delivered and Tested (slipped 14 days in one month). This is directly attributable to (A) above.

D. South Silicon Complete (slipped 33 days in one month). This is directly connected with (B) above.


There are no unfavorable cost variances for WBS 1.1.


2.
D-Zero Run IIb Trigger Upgrade (WBS 1.2)


There is no unfavorable schedule variance for WBS 1.2 compared to the DOE milestones. However, we note the following monthly forecast variances:



A.
L1 Trigger Cal-Trk Match Production and Testing Completed (slipped 14 days in one month). This variance is due to continuing delays in signing the University MOU with the University of Arizona. As a result, the University cannot purchase equipment needed for the Cal-Trk production. The principal investigator at University of Arizona is almost done negotiating the MOU overheads, and we believe the current forecast date (February 28) is accurate. There is still slack on the schedule, but if this date continues to slip, we will explore risk mitigation by purchasing the equipment through Fermilab. 
3.
D-Zero Run IIb Online (WBS 1.3)


There is no unfavorable schedule variance for WBS 1.3.

X. Department of Energy Milestones

The milestone for a full silicon mechanical stave was achieved in December, more than a week ahead of schedule. 

XI. Cost Reports

1. Cost Performance Report

Table 2 shows the Budgeted Cost of Work Scheduled (BCWS), Budged Cost of Work Performed (BCWP), Actual Cost of Work Performed (ACWP), and corresponding variances at WBS Level 3 for the DOE equipment portion of the project allotment. All amounts shown are fully burdened.  Costs are shown for the current month, cumulative to date, and final project costs.  Note that approval for equipment spending had not been received as of the month of January.

2. CURVE Reports

These figures (Figures 2 and 3) graphically depict cumulative Budgeted Cost of Work Scheduled (BCWS), Budgeted Cost of Work Performed (BCWP), and Actual Cost of Work Performed (ACWP), and the Estimate at Completion (EAC) at WBS Level 2 for the DOE equipment portion of the project funding.  Amounts shown are fully burdened.

3.  Cost Performance / Schedule Performance Indices

Figures 4 and 5 show the Cost Performance Index (CPI = Budgeted Cost of Work Performed/Actual Cost of Work Performed), and the Schedule Performance Index (SPI = Budgeted Cost of Work Performed/Budgeted Cost of Work Scheduled).
4. Variance Analyses

Tables 3 and 4 show the variance analysis worksheets for the four sub-projects - silicon, trigger, DAQ/Online, and Project Administration. 
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Table 3 – Variance Analysis for the WBS Level 2 Sub-Systems, Silicon and Trigger Upgrade.  Numbers reflect variances with respect to the equipment portion of the project only.  



Table 4 – Variance Analysis for the WBS Level 2 Sub-Systems, On-line Systems and Project Administration.  Numbers reflect variances with respect to the equipment portion of the project only.  
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Table � SEQ Table \* ARABIC �2� - Silicon, Trigger, DAQ/Online, and Administration Cost Performance Report at WBS Level 3 for the DOE equipment portion of the project funding allotment, as extracted from Cobra





Figure � SEQ Figure \* ARABIC �2� - Run IIb D-Zero Detector Project Curve Reports for Silicon, Trigger, and DAQ/Online Sub-Projects (WBS 1.1, 1.2, and 1.3, respectively) for the DOE equipment portion of the project funding allotment.





Figure � SEQ Figure \* ARABIC �3� - Run IIb D-Zero Detector Project Curve Reports for the Project Administration Sub-Project (WBS 1.4) and the total for the DOE equipment portion of the project funding.





Figure � SEQ Figure \* ARABIC �4� - Cumulative Cost Performance and Schedule Performance Indices for the Silicon, Trigger, and DAQ/Online Sub-Projects.  Figures represent performance against the DOE equipment portion only.





Figure � SEQ Figure \* ARABIC �5� - Cumulative Cost Performance and Schedule Performance Indices for the Project Administration Sub-Project and total project.  Figures represent performance against the DOE equipment portion only.
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Nov02_Dec02 Comparison

		L2/Director's Milestones vs Current Forecast

		(Sorted by L2/Director's Milestone Date)

		Milestone Description		L2/Director's Baseline (12/02)		Last Month's Forecast (11/02)		This Month's Forecast (12/02)		L2/Director's Variance (work days)		Monthly Variance (work days)		Notes

		WBS 1.1 Silicon Tracker

		Silicon Prototype Mechanical Stave Built		01/06/03		12/16/02		12/18/02		(6)		2		Complete

		L2-L5 Silicon Sensors Released For Production		03/24/03		03/12/03		02/18/03		(24)		(16)

		SVX4 Released For Production		10/20/03		07/10/03		08/19/03		(43)		28

		Successful Readout Of Full Silicon Stave		01/29/04		11/10/03		10/17/03		(64)		(16)

		Silicon Module Production Begun		05/17/04		02/16/04		02/16/04		(65)		0

		All Silicon Sensors Delivered And Tested		12/09/04		08/18/04		07/28/04		(93)		(15)

		All SVX4 Chips Produced And Tested		12/21/04		05/21/04		07/01/04		(119)		29

		All Silicon Hybrids Produced And Tested		03/03/05		08/30/04		10/08/04		(94)		29

		Silicon Stave Production Begun		03/08/05		09/13/04		10/21/04		(88)		28

		Silicon Module Production And Testing Complete		07/22/05		01/10/05		02/18/05		(108)		29

		Downstream Silicon Readout Ready for Installation On Platform		10/25/05		03/09/05		04/18/05		(133)		28

		Silicon Stave Production Complete		12/22/05		05/13/05		06/23/05		(126)		29

		South Silicon Complete		02/10/06		07/21/05		07/26/05		(132)		3

		North Silicon Complete		05/04/06		08/23/05		10/03/05		(143)		29

		Silicon Ready To Move To DAB		05/25/06		09/12/05		10/20/05		(145)		28

		WBS 1.2 Trigger

		L1 Trigger Cal-Trk Match Production and Testing Completed		09/23/04		07/14/04		07/30/04		(38)		12

		L2 Silicon Track Trigger Production and Testing Complete		10/17/05		12/08/04		12/08/04		(212)		0

		L1 Calorimeter Trigger Production And Testing Complete		01/05/06		03/28/05		03/28/05		(191)		0

		L2 Beta Trigger Production And Testing Complete		01/05/06		02/28/05		02/28/05		(211)		0

		L2 Trigger Upgrade Production and Testing Complete		01/05/06		02/28/05		02/28/05		(211)		0

		L1 Central Track Trigger Production And Testing Complete		01/10/06		03/10/05		03/10/05		(206)		0

		L1 Trigger Upgrade Production and Testing Complete		01/10/06		03/28/05		03/28/05		(194)		0

		WBS 1.3 Online/DAQ

		Online System Production and Testing Complete		10/07/05		06/17/05		06/17/05		(78)		0

												status date:		12/31/02





Dec02_Jan03 Comparison

		L2/Director's Milestones vs Current Forecast

		(Sorted by L2/Director's Milestone Date)

		Milestone Description		L2/Director's Baseline (1/03)		Last Month's Forecast (12/02)		This Month's Forecast (1/03)		L2/Director's Variance (work days)		Monthly Variance (work days)		Notes

		WBS 1.1 Silicon Tracker

		Silicon Prototype Mechanical Stave Built		01/06/03		12/18/02		12/18/02		(6)		0		Complete

		L2-L5 Silicon Sensors Released For Production		03/24/03		02/18/03		03/11/03		(9)		15

		SVX4 Released For Production		10/20/03		08/19/03		08/19/03		(43)		0

		Successful Readout Of Full Silicon Stave		01/29/04		10/17/03		10/17/03		(64)		0

		Silicon Module Production Begun		05/17/04		02/16/04		04/06/04		(29)		36

		All Silicon Sensors Delivered And Tested		12/09/04		07/28/04		08/17/04		(79)		14

		All SVX4 Chips Produced And Tested		12/21/04		07/01/04		07/01/04		(119)		0

		All Silicon Hybrids Produced And Tested		03/03/05		10/08/04		10/08/04		(94)		0

		Silicon Stave Production Begun		03/08/05		10/21/04		10/21/04		(88)		0

		Silicon Module Production And Testing Complete		07/22/05		02/18/05		02/18/05		(108)		0

		Downstream Silicon Readout Ready for Installation On Platform		10/25/05		04/18/05		04/18/05		(133)		0

		Silicon Stave Production Complete		12/22/05		06/23/05		06/23/05		(126)		0

		South Silicon Complete		02/10/06		07/26/05		09/12/05		(99)		33

		North Silicon Complete		05/04/06		10/03/05		10/03/05		(143)		0

		Silicon Ready To Move To DAB		05/25/06		10/20/05		10/20/05		(145)		0

		WBS 1.2 Trigger

		L1 Trigger Cal-Trk Match Production and Testing Completed		09/23/04		07/30/04		08/19/04		(24)		14

		L2 Silicon Track Trigger Production and Testing Complete		10/17/05		12/08/04		12/08/04		(212)		0

		L1 Calorimeter Trigger Production And Testing Complete		01/05/06		03/28/05		03/28/05		(191)		0

		L2 Beta Trigger Production And Testing Complete		01/05/06		02/28/05		02/28/05		(211)		0

		L2 Trigger Upgrade Production and Testing Complete		01/05/06		02/28/05		02/28/05		(211)		0

		L1 Central Track Trigger Production And Testing Complete		01/10/06		03/10/05		03/10/05		(206)		0

		L1 Trigger Upgrade Production and Testing Complete		01/10/06		03/28/05		03/28/05		(194)		0

		WBS 1.3 Online/DAQ

		Online System Production and Testing Complete		10/07/05		06/17/05		06/17/05		(78)		0

												status date:		1/31/03
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