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Attached is the monthly report summarizing the September 2004 activities and progress for the Fermilab RunIIb D-Zero Detector Project.  
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Fermi National Accelerator Laboratory

Run IIb D-Zero Detector Project

Fermilab Experiment Number E925

Progress Report No. 22
September 2004

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. In order to maintain adequate b-tagging, D-Zero is adding an inner layer detector of radiation-hard silicon to enhance tracking efficiency as the Run IIa detector ages. 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 additional D-Zero Layer 0 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 

Testing current and depletion voltage behavior for the L0 sensors was completed during September, and all sensors were within specification. Strip testing at Stony Brook was started for one sensor of each of the four types ordered. L0 hybrids have been cleaned and mechanical measurements made that agreed with the vendor measurements. Although some are out of spec, they are usable with some minor modification of the module assembly procedure. Ten hybrids have been assembled and tested and are being prepared for the first production module assembly. All production hybrids are expected to be ready by the end of October.  A workshop to discuss tests of the adaptor and junction cards was held at Fermilab on September 15th , and the final sign-off on schematics is very close. A new mandrel for the inner cylinder of the L0 support structure was made at the University of Washington and meets mechanical specifications. The first inner shell was made and appears to be mechanically accurate. 
For the trigger upgrade, the layout work for the ADF v2 board is largely finished. A few minor modifications may be needed to accommodate part availability. TAB/GAB testing at Nevis continued and a Production Readiness Review has been scheduled for October 7. Testing of the preproduction Cal Track-Match boards was completed and the boards will be submitted for fabrication during October. The preproduction DFEA boards have been tested with the new crate and crate controller at BU and all seems to be working well. A fully assembled DFE subrack was installed on the west platform the last week of September and is awaiting Operational Readiness Clearance review before powering it up. A market survey of single board computers for the L2 processor project has come up with three new good candidates and after studying the documentation, one will be selected for evaluation during October. The L2STT Production Readiness Review was held September 10th, and the review committee’s recommendation was to move ahead with the production of the 30 new Buffer Controllers and to make more studies to determine how many additional Track Fit Cards will be necessary, with a decision by November 1st. The trigger simulation work continues, with the highest priority being to study possible algorithms for the L1 Calorimeter Trigger, as the algorithms could have an impact on the board design. Integrating the RunIIb L1CTT equations into the simulation is nearing completion and will be used for verifying the hardware that is being installed on the platform. In addition, Monte Carlo samples with time information (a la tript) have been generated and are being analyzed. The AFE II board schematic is complete and the first 7 boards have been received, and will go out to be stuffed. The first completed board should be ready for testing early October. 
The online systems are progressing well. Most of the new server system backbones will be installed during the 2004 shutdown with the bulk of the CPU and disk purchases in 2005. 

III. Project Milestone Summary (as of 30 September 2004)
The DOE baseline milestones are shown in Figure 1 as solid diamonds.  These fixed milestones are defined in the modified DOE Project Execution Plan approved in December 2003.  Shown as open diamonds on the same line, are the project’s projected dates for achieving the milestones.  Actual dates of achieving milestones are shown as solid stars.  The silicon, trigger and online milestones are shown separately with milestones sorted by current forecast date.  

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 project’s current (and 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 VIII of this report. 
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Figure 1:  Run IIb D-Zero Detector Project DOE Level 2/Director’s Milestones.  Closed (open) diamonds represent baseline (current forecast) dates.  Closed stars represent completed milestones.

	L2/Director's Milestones vs Current Forecast

	(Sorted by L2/Director's Baseline Date)

	Milestone Description
	L2/Director's Baseline   (9/04)
	Last Month's Forecast (8/04)
	This Month's Forecast (9/04)
	L2/Director's Variance   (work days)
	Monthly Variance   (work days)
	Notes

	WBS 1.2 Trigger
	 
	 
	 
	 
	 
	 

	L1 Calorimeter Trigger TAB/GAB Prototyping Complete
	05/03/04
	05/26/04
	05/26/04
	18 
	0 
	Complete

	L1 Trigger Cal-Trk Match Production and Testing Completed
	01/03/06
	05/16/05
	05/31/05
	(143)
	10 
	 

	Start Production TAB Fabrication
	02/25/05
	10/22/04
	10/22/04
	(80)
	0 
	 

	L2 Silicon Track Trigger Production and Testing Complete
	10/17/05
	04/01/05
	04/01/05
	(138)
	0 
	 

	L1 Calorimeter Trigger Production And Testing Complete
	01/05/06
	07/25/05
	08/03/05
	(101)
	7 
	 

	L2 Beta Trigger Production And Testing Complete
	01/05/06
	03/24/05
	05/23/05
	(151)
	42 
	 

	L2 Trigger Upgrade Production and Testing Complete
	01/05/06
	04/01/05
	05/23/05
	(151)
	36 
	 

	L1 Central Track Trigger Production And Testing Complete
	01/10/06
	07/14/05
	08/19/05
	(92)
	26 
	 

	L1 Trigger Upgrade Production and Testing Complete
	04/10/06
	08/02/05
	08/19/05
	(154)
	13 
	 

	WBS 1.3 Online/DAQ
	 
	 
	 
	 
	 
	 

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

	WBS 1.6 Layer 0 Silicon Detector
	 
	 
	 
	 
	 
	 

	Freeze Mechanical Parameters
	01/06/04
	12/15/03
	12/15/03
	(9)
	0 
	Complete

	Release Sensors for Production
	05/26/04
	02/26/04
	02/26/04
	(63)
	0 
	Complete

	Release Hybrids for Production
	06/04/04
	03/25/04
	03/25/04
	(50)
	0 
	Complete

	Release Analog Cables for Production
	06/04/04
	03/19/04
	03/19/04
	(54)
	0 
	Complete

	All Analog Cables Delivered and Tested
	03/11/05
	08/10/04
	08/10/04
	(141)
	0 
	Complete

	All Sensors Delivered and Tested
	05/23/05
	09/28/04
	09/28/04
	(159)
	0 
	Complete

	All L0 Hybrids Delivered, Stuffed, and Tested
	08/25/05
	12/23/04
	01/10/05
	(160)
	4 
	 

	All Adapter Cards Delivered and Tested
	10/17/05
	03/16/05
	03/16/05
	(165)
	0 
	 

	Silicon L0 Module Production Complete
	11/29/05
	02/16/05
	02/16/05
	(198)
	0 
	 

	Layer 0 Silicon Detector Ready to Move to DAB
	05/25/06
	07/21/05
	07/08/05
	(217)
	(7)
	 

	
	
	
	
	
	status date:
	9/30/2004


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

IV. Management Highlights – V. O’Dell

MOU’s and SOW’s for FY04/FY05 were finalized for Boston University and the University of Arizona. University of Virginia MOU and SOW’s are being prepared. 
The Production Readiness Review for the Silicon Track Trigger was held on September 10, 2004 at Boston University. The review committee was Jim Linnemann (chair), Lyn Bagby and Rick Jessik and the final report is attached. The committee recommended that the Buffer Controller cards should be built as planned, but that more work should be done before making a decision on building more Track Fit Cards. This decision should be made by early November. In addition the committee pointed out that more effort is needed for software and simulation. The Production Readiness Review for the TAB/GAB boards was scheduled for October 7.
V. Procurement Highlights – V. O’Dell

The remaining large procurements for the project are mainly going through Universities.  The MOUs for Columbia University, Boston University and the University of Arizona are in place, however the FY05 SOW requisitions are being held due to the Continuing Resolution. If the requisitions can be released by the end of November, this will not be a problem.
VI. Silicon L0 (WBS 1.6) Schedule and Budget Information – A. Bean, R. Lipton

1. Sensors (WBS 1.6.1) – M. Demarteau, R. McCarthy

In September testing results on the current and full depletion voltage behavior for the sensors received in August became available from Fermilab.  The full depletion voltage for all sensors was within specification at about 190 V.  The current behavior was also within specification for all sensors, but a few sensors showed resistive behavior.

Strip testing was done at Stony Brook for one sensor of each of the four types ordered.  Results will be presented in October, but there are no serious problems.

2. Readout (WBS 1.6.2) – A. Nomerotski, R. Sidwell

In the beginning of September, 119 production hybrids were received from Amitron.  According to the vendor, 70 hybrids met all specs and 49 hybrids had the cut line displaced by 0.2 mm.  The hybrids had to be cleaned several times to meet the DOE requirements for Beryllium contamination levels.  Mechanical measurements at KU and Fermilab confirmed that the out of spec hybrids had the displaced cut line in agreement with the vendor measurements.  Those hybrids are usable with some simple 
modification of the module assembly procedure & tooling.  Ten (10) hybrids have been assembled at Fermilab with 100% yield which certified their electrical performance.  Most of those 10 hybrids have been burnt in for several days and encapsulated in preparation for the first production module assembly.  The first batch of hybrid assembly kits has been shipped to the hybrid assembly vendor NXGen.  All production hybrids are expected to be ready by the end of October.

A mini-workshop on Adapter and Junction Cards was held at Fermilab on September 15th.  The topics for discussion included isolation tests with new design of Adapter Card and modifications necessary for the production versions of the cards.  Workshop agenda can be found at:  http://www-d0.hef.kun.nl///fullAgenda.php?ida=a041535
Several minor mechanical and electrical modifications for the adapter card have been identified.  The final sign-off on schematics will be done after finalizations of the isolation tests.

The first samples of the junction cards have been produced and assembled at KSU and delivered to Fermilab to be used in the H-disk area mock-up.

The first samples of the thin jumper cable have been received from Compunetics.  The cables need to be tested with the full readout chain at Fermilab.  The production twisted pair cables have been received at KU and are being tested there before shipment to Fermilab.
3. Mechanical Design and Fabrication (WBS 1.6.3) – W. Cooper

A dimensionally precise mandrel to make the inner cylinder of the L0 support structure was completed by the University of Washington.  CMM measurements made there indicate the average of 12 mandrel surface locations in the sensor region with respect to the central axis deviates from nominal by only 4 microns, so the mandrel should be quite good.  The first inner shell was completed using the mandrel; it slid off the mandrel without difficulty.  Measurements of that shell were about to begin.

Fabrication of silicon assembly fixtures continued at Michigan State University, with completed fixtures arriving at a regular rate.  All fixtures needed for sensor – hybrid module fabrication are in the pipe line.  The design of fixtures for placing modules on the layer 0 support structure and gluing them into place is nearing completion.  The design of fixturing to hold the support structure during that operation has begun.

4. Detector Modules and Final Detector Integration (WBS 1.6.4, 1.6.5) – L. Bagby

The refurbished Wiener LV Power Supply, providing individual quadrant power, has been received and tested.  The vendor is being contacted regarding problems found with the unit.  One of the supply modules (15V) will not ramp and the South West quadrant OVP (over voltage protection) readback does not function properly.  It is expected that these issues will be resolved within a few weeks.  The Glycol/VESDA interlock chassis and mini fuse panels have been installed. Operational Readiness Clearance (ORC) documentation for this system is being prepared.  The review will take place in October.

VII. Trigger (WBS 1.2) Schedule and Budget Information – B. P. Padley, D. Wood

The accelerator shutdown continued in September.  This allowed us to install further infrastructure for the L1CTT upgrade and the L1cal-track trigger.

A production readiness review was held in Boston for the L2STT upgrade on the 10th of September.  The review committee recommended that we proceed with production of the Buffer Controllers, but to pursue further studies to determine if additional Track Fit Cards are needed or not.
1. Level 1 Calorimeter Upgrade (WBS 1.2.1) – M. Abolins, H. Evans

Layout work on the ADF v2 at MSU largely finished in September.  A few minor modifications remain, mainly to accommodate part availability.  However, contact with the PCB fabricator has already commenced.  During the month of October, visits to assembly facilities are planned to ensure that the one chosen is capable of making a board of the ADF's complexity.

The month of September saw continuing work on TAB and GAB firmware at Nevis.  An automated facility has been implemented to allow bit-by-bit comparisons of hardware outputs at various stages of the algorithms with predictions based on simulation, where both hardware and simulation can use inputs from a variety of sources: MC events, random noise, hand-created events, etc.  The simulation used is identical to that incorporated in the Trigger Rate Tool.  This system will thus ensure that our simulations are accurately representing what is implemented in the hardware.

Additionally, the simple ECL output receiver test card completed last month was used to test GAB output signals.  Correct connections of all signal lines were verified using this board and output signal characteristics were shown to be as expected.

Finally, the Production Readiness Review for the TABs and GABs was scheduled for October 7.

At Fermilab, work continued on producing a 5% prototype run of all the components of the BLS-to-ADF transition system.  Pleated foil cables are now available and PCBs for the patch panel and paddle card are being assembled at Fermilab.  Tests using these prototypes will begin in October.

Work is also continuing on producing a final installation plan for the L1Cal.  Various options are being studied that would decrease the risk of damaging the fragile BLS cables during the process.
2. Level 1 Calorimeter/Track Matching (WBS 1.2.2) – K. Johns

Testing of the preproduction MTCxx card and prototype UFB were completed.  Both board layouts are being finalized and will be submitted in the next one-two weeks.  Work on JTAG testing of both boards was completed using demo software (onTap) from Flynn.  Long haul cables from the collision hall to MCH1 were prepared for termination.  Testing of the L1CalTrack power supplies (Wieners) was completed.
3. Level 1 Track Trigger (WBS 1.2.3) – M. Narain

Digital Front-End Card (DFEM/DFEA):

Two identical, "working" DFEA boards exist. One in Boston, and the other at FNAL.  The DFEA/M were tested extensively with the DSAT and in a crate with the DFEC and backplane at BU.  We received the shipment of (10) 48V dc/dc converters.  The boards have these converters installed.  We have sent test data through the DFEA using the DSAT.  Six LVDS links provide input data; One LVDS link gives L1CTT output; 2nd LVDS link gives muon output (since we have no SLDBs to test).  Trivial test cases (event of all 1's every 10 events) produce apparently sensible outputs.  The built-in test features of the DFEA are being tested and some tests still remain to be done.  A PC with the test DFEC software, gigabit Ethernet gigabit interface, optical fiber was configured to run with linux kernel 2.4 (after attempts to run it with the recommended Fedora 2).

A crate with backplane and DFEC arrived from FNAL.  This was configured with the 48V supplies and the DFEA.  Backplane communication between DFEC and DFEA works (on the first try).  The test software currently requires apparently linux kernel 2.4.
DFE Stand-Alone Tester (DSAT):

This board is now operating according to design, with the minor caveat that the SLDB interface has not been tested due to lack of availability of an SLDB.  Both DFEA’s were tested extensively using the DSAT.  Fake events were sent through the DFEA using 6 LVDS inputs.
Backplane, Subrack and Power Supplies:

The 48 V power supplies have arrived and undergone initial testing.  More substantial load testing will commence this week.

A fully assembled DFE subrack was installed in PW02 (west platform) in the last week of September.  An Operational Readiness Clearance (ORC) review will happen next week.  Once we get ORC the power supply chassis can get installed on the west platform and we can power up in situ.  Control cables (Gb, SCL and some LVDS) still need pulling and this is awaiting coordination with some other mechanical tasks.  The online computers have been identified and are waiting to be moved from DAB2 to MCH.  The preferred spot for these PCs needs to be identified.
Crate Controller:

During September, a crate, DFEC and associated firmware were sent to BU.  The firmware for the DFEC appears to be fully functional and exhibits no bugs under current test conditions.  The firmware will presumably need additional tweaking as the tests become more aggressive, but this will be an ongoing process and awaits user input.

Eight more PCB have arrived for the DFEC they have been sent offsite for BGA reflow.  It now appears that the prototype boards will be the production ones.  All parts needed to stuff the boards are in house.  The boards should arrive on or about 14-October.
Download Software:

Dinker Charak has written some scheduling code to allow for multiple clients trying to query the DFE system.  He is currently working with Geoff Savage to get the downloads integrated into the D0 architecture.
4. Level 2 Beta (WBS 1.2.4) – R. Hirosky
Verify software compatibility / hardware interface patches:

We have had continuing difficulty getting the Concurrent Tech cPCI board to function with the 9U beta motherboards.  We have found at least one undocumented feature of the mezzanine board used for additional power ( a connection to a control line ), but expect at least one other problem remains.

We have surveyed the market and found three new models of SBC that could serve as alternate candidates.  All provide equal or greater performance.  Of the three models, at least two do not require mezzanine cards on the PCI side.  One of these cards (by the company, BWI) draws power only from the standard pins on the J1 bus connector.  This feature would simplify integration of the new board.  We are studying the technical documentation for the new boards now and expect to purchase the best candidate for evaluation next month.

Develop &  Simulate New Run2b Algorithms:

A new algorithm study started this month (NIKHEF student).  A study of using L2 STT tracks in a probabilistic method for tagging b-jets has begun.  The method may lead to a tool that can be applied at the L2 Global stage of trigger analysis.
5. Silicon Track Trigger (WBS 1.2.5) – U. Heintz
A Production Readiness Review for the STT upgrade was held at Boston University on September 10th.  The review committee was chaired by Jim Linnemann.

All of the boards planned for the STT upgrade are copies of existing STT boards, so there were no new designs to review.  The review concentrated on establishing the numbers required of each type of board.  The committee recommended that the production of 30 new Buffer Controllers could begin immediately.  The other major board considered was the Track Fit Card (TFC).  The STT group presented studies which indicated that perhaps the existing supply of TFC's would be adequate to handle the inclusion of Layer 0 and the additional demands of the higher luminosity anticipated in Run IIb.  There were still some uncertainties in the modeling of Run IIb conditions, so the committee requested that the STT group, along with the Level 2 managers, reach a decision by Nov. 1 as to whether or not more Track Fit Cards should be built.  There is adequate flexibility in the schedule to take the time to make this decision.
6. Trigger Simulation (WBS 1.2.6) – E. Barberis, M. Hildreth

Work continued on the integration of the RunIIb trigger algorithms into the standard tools for trigger simulation and studies.  The "Atlas Version" of the sliding windows algorithm is nearly finished being implemented into the trigger rate tool.  Many cross checks have been done comparing hardware emulation of the algorithm function with the software implementation.  Offline studies of EM algorithm performance and comparisons with the RunIIa algorithms continue in an attempt to choose the optimum EM object algorithm.  The integration of the RunIIb equations into a common version of the L1CTT simulation is about 80 percent complete.  L1CTT equations are being produced for verifying the hardware that is being installed on the platform.  MC Samples for AFEII for verifying the time resolution and to provide a physics benchmark for b-tagging have been generated, reconstructed, and are under analysis.
7. Analog Front End II (WBS 1.2.8) – A. Bross
The AFE II board schematic is complete and we have received the first 7 of the boards (20 were ordered).  We are now putting together the parts package for the stuffing house.  We should have the first completed board ready to test in the first week of October.  The remaining boards that have been ordered should be delivered in early October.  Once the first 2 or 3 AFE II’s have been tested, the remaining boards will be stuffed.  Tom Wesson's group is about 60% done with the schematic import of AFE II into their system (MENTOR).  This will be the basis for the layout work for AFE IIt.
VIII. DAQ/Online (WBS 1.3) Schedule and Budget information– S. Fuess
Activity in September 2004 was centered on work to be completed during the current accelerator shutdown.  We continue to have the target of having most of the RunIIb Online system components operational by the end of the Fall 2004 accelerator shutdown period.  

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

There were no scheduled tasks in this subproject during September 2004.  Operation of the most recent Level 3 farm node acquisition continues without problem.  The next activity in this WBS is another farm node acquisition, beginning in Spring 2005.

2. Network and Host Systems (WBS 1.3.2) – J. Fitzmaurice, S. Krzywdzinski
Control and Monitoring systems:  1.3.2.2, 1.3.2.3

A set of 12 Linux systems for general-purpose control room and DAQ monitoring functions was received on 9/15/2004.  These systems are being installed as rack space in the computing room is reconfigured.

DAQ Host, ORACLE, and File Server Systems:  1.3.2.6, 1.3.2.7, 1.3.2.8

The bulk of the activity and progress in the DAQ/Online area has been in the installation, configuration, and commissioning of the clustered server systems.  There are three operational clusters for DAQ, database, and file serving functions.  A fourth “service” cluster is planned.  All computing and network hardware is in hand.  The Oracle installation is near completion, with an expected cutover of the production system in early to mid October.  The DAQ processes (data logging, data transmission to the FCC) are being commissioned in this environment, which includes an upgraded operating system version.  Several of the disk systems are being served to Online nodes from a new NFS cluster.  Cluster functions, such as power controller operation and redundant failover mechanisms, have been tested.  We remain on target for migrating Online operations to the Linux servers from the current Alpha servers by the end of the Fall shutdown period.

3. Control Systems (WBS 1.3.3) – F. Bartlett, G. Savage, V. Sirotenko

Testing continues on a Motorola PowerPC 8500 processor.  Additional applications have been verified to properly function.  More of these processors will be purchased in Spring 2005, for installation in the Summer 2005 shutdown period.

4. DAQ/Online Management (WBS 1.3.4) – S. Fuess

This is a continuing task for the long term, low duty-factor management activities for the DAQ/Online subsystem.  There continues to be a minimal level of effort required to evaluate future personnel needs.
IX. Schedule Variance Analysis (as of 30 September 2004)
Schedule variances are reported against director’s milestones in section III.  Seven milestones have already been successfully achieved.  All remaining milestones are projected ahead of the DOE baseline dates. 

1. D-Zero Run IIb L0 Upgrade (WBS 1.6)

There are no unfavorable schedule variances for this subproject.
2. D-Zero Run IIb Trigger Upgrade (WBS 1.2)

The L2 Beta Production and Testing complete slipped 42 days in the last month. 

This is due to problems integrating the commercial (Concurrent) Single Board Computer into the custom motherboards. Two new candidate boards have been identified to be tested. This is not a critical path item. Note that this slippage also caused the 36 day slippage in the final L2 trigger upgrade milestone.
The L1 Central Track Trigger Production and Testing Complete slipped 26 days in the last month (which also caused the L1 Trigger Upgrade milestone to slip). This is due to delays in testing the DFEM. This has been completed and the tests at FNAL should go quicker than in the schedule (they are somewhat redundant) so we are hoping to make up some time, or at least stay on schedule.

Slippages in the L1 Cal Trigger (due to the ADF work) and the Cal Track Match are negligible and not expected to impact the schedule. 

3.  D-Zero Run IIb Online (WBS 1.3)

There is no unfavorable schedule variance for this subproject. 
X. Department of Energy Milestones (as of 30 September 2004)
No additional milestones were predicted or achieved during the month of August.  Table 2 shows the status of the DOE Milestones.

	L1 DOE Milestones vs Current Forecast

	(Sorted by L1 Baseline Date)

	Milestone Description
	L2/Director's Baseline   (9/04)
	Last Month's Forecast (8/04)
	This Month's Forecast (9/04)
	L2/Director's Variance   (work days)
	Monthly Variance   (work days)
	Notes

	WBS 1.2 Trigger
	 
	 
	 
	 
	 
	 

	L2 Trigger Upgrade Production and Testing Complete
	01/05/06
	4/1/2005
	5/23/2005
	(151)
	36 
	 

	L1 Trigger Upgrade Production and Testing Complete
	04/10/06
	8/2/2005
	8/19/2005
	(154)
	13
	 

	WBS 1.3 Online/DAQ
	 
	 
	 
	 
	 
	 

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

	WBS 1.6 Layer 0 Silicon Detector
	 
	 
	 
	 
	 
	 

	Layer 0 Silicon Detector Ready to Move to DAB
	05/25/06
	7/21/2005
	7/21/2005
	(217)
	(7) 
	 

	
	
	
	
	
	status date:
	9/30/2004


Table 2:  Run IIb D-Zero Detector Project DOE Level 1 Milestones vs. Current Month and Previous Month’s forecast.  Entries are sorted by DOE L1 Milestone date.  Monthly variances are also provided.

XI. Obligation Report (as of 30 September 2004)

The DZero Obligation report can be found below. The first report shows total obligations without the cost of the original Run IIb silicon and related closeout costs. The second report shows all obligations.
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