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Attached is the monthly report summarizing the October 2005 activities and progress for the Fermilab RunIIb D-Zero Detector Project.  
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Run IIb D-Zero Detector Project

Fermilab Experiment Number E925

Progress Report No. 35
October 2005
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 3+ 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 

A director’s review of installation plans and readiness was held on October 25. The review committee agreed that the upgrades would have been ready to install on October 31, but also agrees with DZero that the additional time up to March 1 will not go to waste and that additional tests and shakedowns will make the systems and teams even more ready to install. The pre-installation testing recommendations from the review committee are actively being pursued by the project.
Final measurements of the L0 detector were started but the work was interrupted by a collision of the CMM optical probe with the L0 detector. Luckily the damage was minor, but work halted to study the measurement procedures and to incorporate new procedures to prevent a similar accident in the future. A subset of the necessary measurements was then performed and the L0 sag was found to be slightly out of design, but the issue was addressed by redressing some cables. Meanwhile the L0 gravitational deflection and sensor alignment will require better measurement precision and additional tests/procedures of the CMM system will be made first. 

The RTD filter cards have been assembled and are ready for testing – this is scheduled for after the above mechanical measurements are complete. In addition, a noise filter for the SVX4 power lines has also been built and will be tested in the same time frame. Firmware changes are being proposed to fix the pedestal shift seen during a particular tick in the D0 experiment.  
Most trigger activities during October were focused on final system tests and using the shutdown delay to further exercise the trigger systems and get experience running them within the DZero framework. For the L1 Calorimeter upgrade, final timing of the TAB’s and GAB was set and latency measurements made with the L1 CalTrack Match trigger (this trigger is the latest to be formed so sets the readout latency requirement for the experiment) and the final latency was found to fit well within the 3 bunch crossing goal. This means that moving the timing of the experiment to handle the new trigger system will be straightforward. Additionally the sidewalk test area was reconfigured to accommodate installing/testing the full L1 Calorimeter trigger system.

The L1CTT work is focused on understanding the singlet tracking algorithm using data. Work is ongoing to code firmware using an abbreviated version of the singlet equations in the RunIIb DFEA boards. Meanwhile some effort is also going into diagnostic code for the DFEA2.
Additional manpower was added to the STT in October as foreseen, and this person will do the modifications needed in the STT simulation in order to test firmware modifications.
Trigger simulation tasks progressed during October, focused mainly on L1CTT and L1CalTrack Match simulators. These simulation tasks are projected to complete at the end of November.
Work continued in October on debugging problems with the robotic test setup for large scale TripT chip tests. Good progress was made, but there is still work to go to start the production TripT chip tests. Work testing the AFEII-t prototype boards also continued during October and some minor problems on the board were found and fixed. The board’s firmware is now well advanced, but still not complete.

III. Project Milestone Summary (as of 31 October 2005)
The DOE baseline milestones, defined in the modified DOE Project Execution Plan, are shown in Figure 1 as solid diamonds.  Open are the Project’s forecast dates for achieving the milestones.  Actual dates of achieving milestones are shown as solid stars.  The Trigger, Online, Layer 0 Silicon, and AFE milestones are shown separately and sorted by current forecast date.  

Table 1 lists approved DOE milestone dates along with the project’s current, and previous month’s, forecast for achieving them.  Milestones with forecast dates that have changed significantly in the last month are discussed in Section X 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   (10/05)
	Last Month's Forecast (9/05)
	This Month's Forecast (10/05)
	L2/Director's Variance in work days
	Monthly Variance in 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

	Start Production TAB Fabrication
	02/25/05
	10/08/04
	10/08/04
	(90)
	0 
	Complete

	L2 Silicon Track Trigger Production and Testing Complete
	10/17/05
	12/20/05
	12/20/05
	44 
	0 
	 

	L1 Trigger Cal-Trk Match Production and Testing Completed
	01/03/06
	12/22/05
	12/22/05
	(3)
	0 
	 

	L1 Calorimeter Trigger Production And Testing Complete
	01/05/06
	04/29/05
	04/29/05
	(167)
	0 
	Complete

	L2 Beta Trigger Production And Testing Complete
	01/05/06
	08/16/05
	08/16/05
	(92)
	0 
	Complete

	L2 Trigger Upgrade Production and Testing Complete
	01/05/06
	12/20/05
	12/20/05
	(5)
	0 
	 

	L1 Central Track Trigger Production And Testing Complete
	01/10/06
	12/14/05
	12/14/05
	(12)
	0 
	 

	L1 Trigger Upgrade Production and Testing Complete
	04/10/06
	12/22/05
	12/22/05
	(68)
	0 
	 

	WBS 1.3 Online/DAQ
	
	 
	 
	 
	 
	 

	Online System Production and Testing Complete
	10/07/05
	05/23/05
	05/23/05
	(96)
	0 
	Complete

	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
	01/25/05
	01/25/05
	(150)
	0 
	Complete

	All Adapter Cards Delivered and Tested
	10/17/05
	05/20/05
	05/20/05
	(98)
	0 
	Complete

	Silicon L0 Module Production Complete
	11/29/05
	04/22/05
	04/22/05
	(151)
	0 
	Complete

	Layer 0 Silicon Detector Ready to Move to DAB
	05/25/06
	03/01/06
	03/01/06
	(60)
	0 
	 

	WBS 1.7 AFEIIt
	
	 
	 
	 
	 
	 

	AFEII Boards Complete
	09/29/06
	10/03/06
	11/14/06
	33 
	30 
	 

	
	
	
	
	
	status date:
	10/31/2005


Table 1:  Run IIb D-Zero Detector Project DOE Level 2/Director’s Milestones vs. Current Month forecast.  Monthly variances are also provided.

IV. Management Highlights – V. O’Dell

As mentioned last month, the delay in project installation is encouraging all subprojects to put additional effort in testing and verifying their upgrade piece, which will increase the labor cost of the project. This has started to happen with the Layer 0 and to a lesser extent with the trigger subsystems. In October an installation review for the upgrades was conducted by the lab as mentioned in Section II. The url for the review is:
http://d0server1.fnal.gov/projects/run2b/Meetings/DirectorsReviews/Installation_Review_25_Oct_2005/review.htm

The review was overall very favorable noting that the project hardware was essentially ready to install, that the installation preparations were well advanced and well managed and suggested some areas of work to ensure a smooth installation.  The project is incorporating these suggestions as discussed below.

V. Procurement Highlights – V. O’Dell

All of the large procurements are now over for the IIb project except for the AFEII-t part of the project. The next large purchase will be for the production order of AFEII-t boards scheduled for ecember/January ’05/’06 (~$300k).
VI. Trigger Highlights (WBS 1.2) – B. P. Padley, D. Wood

Most trigger activities in October focused on final stages of pre-commissioning system tests, and generally gaining more experience operating the new systems in parasitic modes.  The systems were ready for installation on Oct 31st as originally planned.  The plan is to continue to exercise the systems until the accelerator shutdown begins in March 2006.

A Director's review of the installation plans for the upgrades was held on October 25th.  The response was quite positive to the plans presented.  Specifically, the committee recommended to:

1) follow closely the completion of the ADF transition system for L1cal,

2) generally use the time between now and the shutdown to do system testing as broadly and deeply as possible, and 
3) identify specific individuals for the installation tasks where this has not been specified already.  
The project concurred with all of these recommendations and is pursuing them in earnest.
1. Level 1 Calorimeter Trigger (WBS 1.2.1) – M. Abolins, H. Evans

The sidewalk Test Area was reconfigured this month to allow all ADF crates to be instrumented simultaneously.  The Control Crate was also added to the system and connected to a Linux L1Cal TCC box in the Test Area.  This required moving the rack used for Transition System testing and halted testing of the 60 full Transition System chains available currently.  This

testing will resume in the beginning of November.

Production of the remaining elements of the transition system continued in October.  The final complement of ATCs is set to be delivered in early November (actually, Nov. 4) while the PPCs are scheduled to arrive at the lab on Nov. 14.

Work on the TAB/GAB crate also continued in October.  All required mechanical elements for the crate have now been delivered or fabricated.  Remaining work on fusing the new Wiener power supply, final testing of the crate and an updated Operational Readiness Clearance (ORC) will be finished in the first half of November.

Several major milestones were crossed in the area of system testing this month.

1) Final timing of the TAB’s and GAB has now been set.

2) Initial integration of the TAB/GAB system with TCC was successful.

3) Latency measurements of the Cal-Track and normal L1Cal data paths were made using "minimal" timing in the ADF’s and TAB’s.

· The CalTrack latency at the TFW is 1.45 BC’s (1.45*132ns) after the current L1Accept time, well within the desired goal of 3 BC’s.

· The L1Cal terms themselves arrive at the TFW ~6 BC’s before the current L1Accept time

Finally, L1Cal participated in the Director's Review of Run IIb Installation.  The review was quite positive and only a few trigger-related recommendations were made, all of which are being addressed in the current planning.
2. Level 1 Calorimeter/Track Matching (WBS 1.2.2) – K. Johns

Final latency measurements including the new L1Cal trigger were performed (see above). On-board cable re-testing was carried out at Arizona.  Currently there are 10 fully re-tested boards at Fermilab.  We are still waiting for the Splitter VME crate (shell) to be delivered.
3. Level 1 Central Track Trigger (WBS 1.2.3) – D. Lincoln, M. Narain

Samvel Khalatyan has spent October working on writing code to put selected events into and out of the DFEA2 for diagnostic purposes.  Norik Khalatyan is working on studying trigger rates in Run IIa data using the parallel test stream.  This study is covering an extended range of luminosity.  Jamieson Olsen is working on putting singlet equations into DFEA (not DFEA2).  The idea is it will give insights into operating points for DFEA2 when they come online.  It will also help verify that the singlet equations in DFEA2 are operating as designed.
4. Level 2 Beta (WBS 1.2.4) – R. Hirosky
This subproject is complete, and ready for installation.
5. Silicon Track Trigger (WBS 1.2.5) – U. Heintz
Additional manpower was added late in October: Ashsih Kumar, a postdoc from SUNY Buffalo.  Kumar will do the modifications to the STT simulation that are needed in order to test the Track Fit Card firmware modifications.
6. Trigger Simulation (WBS 1.2.6) – E. Barberis, M. Hildreth

October saw dramatic progress toward the completion of the integration of the new L1CTT Run2A and Run 2B code into the trigger simulator (trigsim).  Studies showing the reduction in trigger rate using the new singlet equations and a preliminary optimization of the singlet equations were also produced.  Several nearly-completed tasks remain before we can close out these tasks, so we have moved the completion date to Nov 30.  Further optimization will continue with studies of using the singlet equations in the current Run2A trigger and studies of the Run 2B system.  These will be done by the Trigger Studies Group and the L1CTT group.

The L1CalTrack optimization continued, with studies of jets, electrons and tau algorithms well underway.  Electron and tau algorithms were included in the rate tool which allows trigger rates to be estimated using minimum bias data.  These studies have confirmed many of the early results on the potential rejection of this system.  We have also extended the completion date for their task to Nov 30.
VII. DAQ/Online Highlights (WBS 1.3) – S. Fuess
The Online subproject has successfully completed and will not be included in future monthly reports.

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

The new nodes are actively used in the DAQ and have been performing very well.

2. Network and Host Systems (WBS 1.3.2) – J. Fitzmaurice, S. Krzywdzinski

Online/DAQ Network: 1.3.2.1
This upgrade expands the gigabit networking capacity for the core servers.  The installation of these new components will disrupt the entire Online network for several hours so we’ll delay installation until either an extended accelerator down time or the start of the shutdown period.
Control and Monitoring systems: 1.3.2.2, 1.3.2.3

This upgrade replaced older out-of-warranty systems.  Sixteen new nodes were delivered in September, and have been installed, configured, and integrated into the Online system.  This completes the hardware purchases for these tasks.

Storage, DAQ Host, ORACLE, & File Server Systems: 1.3.2.4, 1.3.2.6, 1.3.2.7, 1.3.2.8

All hardware purchases for these tasks are complete, and the systems have been configured and integrated into the existing Host clusters.

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

The MVME5500 processor purchase for the control system upgrade is complete.
VIII. Silicon Detector Layer 0 Highlights (WBS 1.6) – A. Bean, R. Lipton
Final measurements of the L0 structure were begun but were interrupted due to a collision of the CMM optical probe with the Layer 0 detector.  Although the damage was minor, CMM work ceased until new procedures could be developed to protect L0 from future incidents.  These procedures, which include both hardware and software protection were implemented and final clearance measurements were made.  These measurements were acceptable and cables were dressed in areas which showed the largest radii. 
Final versions of power supply and RTD filters were received.  We will use the opportunity afforded by the delay in the Tevatron shutdown to test them with the Lab C Layer 0 system test.  Then, we will perform an optical measurement of gravitational sag as recommended by the installation review committee. We’re also using the additional time to set up a small cosmic ray test using the system test hardware.

1. Readout (WBS 1.6.2) – K. Hanagaki
Full system testing showed the necessity of two noise filters; one for the SVX4 power lines between the power supply and the adaptor card, the other for RTD cables.  The SVX4 power filter will be a coil, and was built.  The RTD cables have to be shielded. The small boards to connect the shield to ground have been developed.  We will test both filters next month.

The pedestal shift in a particular tick, found in the DAB readout test, correlates with the timing of PRD2 in SVX4 which refresh the pedestal cell -- SVX4 signal is basically the difference between the charge collected in the branch crossing and the reference pedestal cell.  The next step is to develop the firmware to avoid the PRD2 in the data acquisition period in the SVX4.  In order to operate the four test modules installed in the collision hall continuously, a download GUI which controls both SVX2 and SVX4 is needed.  The development is still on going.

2. Mechanical Design and Fabrication (WBS 1.6.3) – W. Cooper
Procedures to safely conduct L0 coordinate measuring machine (CMM) measurements were developed jointly by SiDet and D0.  After discussions with a representative from Brown & Sharpe, Inc. (B&S), tests were conducted of software stops and of hard stops which would limit the region of motion of the CMM probe head.  Software stops were demonstrated to ensure that the CMM probe could not be intentionally moved beyond a specified boundary under either program or manual control.  However, software stops provide, at best, limited protection during CMM “runaway” (an uncontrolled drive along one of the CMM axes after failure of a CMM component).  The force that could be exerted by the CMM during such a runaway was estimated to be 200 pounds, far beyond the force L0 or its protective enclosures can withstand.  Although runaway has not occurred on the B&S CMM which would be used for L0 measurements or on similar B&S CMM’s at SiDet, runaway has occurred on SiDet CMM’s from other manufacturers and was reported to have been observed by the B&S representative on B&S CMM’s.  Hard stops physically limit motion along a given axis, stall the associated CMM stepping motor (tripping its over-current protection), and were demonstrated to be effective during simulated runaway.

Following the new procedures, with software stops and hard stops operational and a video probe lens which provided a 6.75” working distance, profile measurements of L0 were made.  Those measurements showed that outermost L0 cables sagged up to 0.43 mm beyond the L0 design radius near the ends of four sensors.  To address the problematic locations, the outermost cables are being locally anchored to cables immediately beneath them.  A portion of the CMM measurements will be repeated to verify that the remedy has been effective.

L0 gravitational deflection and sensor alignment measurements will require greater precision than profile measurements.  That impacts the implementation of software stop and hard stop protection during the measurements, particularly if touch probe measurements are to be made.  Tests of alternative methods for using a touch probe were begun in order to understand how to provide appropriate protection.

Procedures were developed for baking-out and leak-checking the new beryllium beam pipe.  Bake-out and leak-check are expected to be made during November.  The design of tooling to install junction card mounts was completed.

3. Detector Modules and Final Detector Integration (WBS 1.6.4, 1.6.5) – L. Bagby
The RTD filter cards have been assembled and are ready for testing.  Testing of the low voltage power supply filter and RTD filter are scheduled to occur after mechanical measurements are completed.  The CAN bus interface into the EPICS data base has been tested.  EPICS records have been constructed and the monitoring of currents and voltages has been verified.  Alarm parameters into the SES are under discussion.

IX. Analog Front End Highlights (WBS 1.7) – A. Bross, P. Rubinov
1. TripT (WBS 1.7.4) – L. Bellantoni

The month of October was spent on the development and commissioning of the automated test facility's adapter board, firmware, and test software. At month's end we had shown that the system was able to test current draw, register read/write operations and discriminator outputs.

2. AFEII-t board (WBS 1.7.5) – P. Rubinov
We continued to debug and test the AFEII-t prototype boards hardware and firmware. A number of new ECOs were discover in October and fixed. Significant progress was also made on the firmware front, but this is also not yet complete as of the end of Oct. The best estimate for the completion of the AFEII-t prototype hardware and firmware debugging task is Nov 30, which means that at the end of Oct this task stands approximately 67% complete.

3. Code Development (WBS 1.7.6) 

No progress to report.
X. Schedule Variance Analysis (as of 31 October 2005)
Schedule variances are reported against director’s milestones in section III.  Fourteen milestones have been successfully achieved.
1. D-Zero Run IIb Trigger Upgrade (WBS 1.2)
There is no unfavorable schedule variance for this subproject.
2. D-Zero Run IIb Online (WBS 1.3)
There is no unfavorable schedule variance for this subproject and its milestone has been met. 
3. D-Zero Run IIb Layer 0 Upgrade (WBS 1.6)
There is no unfavorable schedule variance for this subproject. 
4. D-Zero Run IIb AFEII Upgrade (WBS 1.7)
The AFEII lost 30 days in the last month due to delays in the TripT production testing. The system has taken longer than previewed to get up and running, although progress is being made. In the original schedule, there is time for a design and production cycle after testing the TripT chips. We have tested one chip in depth and as long as the chip yield is reasonable we should have all the production chips we need. We believe that there is no design flaw with the chip which will remove a little over three weeks from the final milestone (and still keeping in an additional TripT submission and fabrication cycle). 
XI. Department of Energy Milestones (as of 31 October 2005)
No DOE milestones were predicted or achieved during the month of October.  Table 2 (below) shows the status of all DOE Milestones.
	L1 DOE Milestones vs Current Forecast

	(Sorted by L1 Baseline Date)

	Milestone Description
	L1/L2 Milestone   (10/05)
	Last Month's Forecast (9/05)
	This Month's Forecast (10/05)
	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
	12/20/05
	12/20/05
	(5)
	0
	 

	L1 Trigger Upgrade Production and Testing Complete
	04/10/06
	12/22/05
	12/22/05
	(68)
	0
	 

	WBS 1.3 Online/DAQ
	 
	 
	 
	 
	 
	 

	Online System Production and Testing Complete
	10/07/05
	05/23/05
	05/23/05
	(96)
	0
	Complete 

	WBS 1.6 Layer 0 Silicon Detector
	 
	 
	 
	 
	 
	 

	Layer 0 Silicon Detector Ready to Move to DAB
	05/25/06
	03/01/06
	03/01/06
	(60)
	0
	 

	WBS 1.7 AFEIIt
	
	
	
	
	
	

	AFEII Boards Complete
	09/29/06
	10/03/06
	11/14/06
	33
	30
	

	
	
	
	
	
	status date:
	10/31/2005


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.

XII. Cost Performance Report (as of 31 October 2005)
This report is generated from COBRA and provides a summary of the WBS 1.2-1.4 costs of the Project down to Level 3 of the Work Breakdown Structure.  Silicon detector subproject closeout costs are not tracked here.  Input data originates with the status (% Complete) of the Project schedules as reported by the Level 2 managers and actual costs extracted from the Fermilab accounting system.  Where possible, costs are accrued for items that have been delivered, but not yet invoiced. Financial summaries are shown for this reporting period (columns 2-6) as well as the project to date (columns 7-11).  Column 12 contains our baseline BAC, and will only be changed after the formal implementation of the Change Control process.  Column 13 is the projected BAC, based on the current month’s schedule.  
Some salient features can be seen in the CPR. Firstly there are cost overruns in both the Silicon Layer 0 and the AFEII subprojects. For the Silicon Layer 0 this overrun is due to additional labor used for the final detector full system tests and checkout and will continue for several more months. Fir the AFEII subproject there is some labor overrun, but in addition there is overrun due to ordering the production parts for the AFEII-t boards before ordering the boards (i.e. these will be in the actual costs but not in the budgeted cost of work performed and will look like a cost overrun).  Cost overruns are also in the L1 Calorimeter Trigger. This is due mostly to costs being double counted as costed and as accrued due to bookkeeping errors and we are working to fix these.
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XIII. Obligation Reports (as of 31 October 2005)
The DZero Obligation Reports 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.
[image: image3.png]DO Project Obligations Report Through 31 October 2005
(Without Silicon Close-out Costs)
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[image: image4.png]DO Project Obligations Report Through 31 October 2005
(Including Silicon Close-out Costs)
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