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I. PROJECT DESCRIPTION 
 
The primary goal of the CDF Run IIb Detector Project is to enable the detector to exploit the 
physics opportunities available during Tevatron operation through 2008.  The data from Run II 
will represent a set of detailed measurements that can be compared with the predictions of the 
Standard Model at the highest available collision energy.  The main focus of the experiment in 
Run IIb will be the continuation of the search for the Higgs boson.  The increased size of the data 
sample will also allow us to study the top quark by measuring the details of its production and 
decay mechanism.  In addition, we plan precision electroweak and QCD measurements, 
continued searches for a variety of phenomena that are predicted to exist beyond the Standard 
Model framework, and to explore CP violation in the b quark sector.  The detailed physics goals 
of the upgrade are described in the Technical Design Report (TDR).  
 
The major tasks of this upgrade are: 
 

• Replace the silicon micro-vertex detector with a device capable of withstanding the 
expected radiation dose for Run IIb and with fast r-φ (axial) and small angle stereo 
readout.  

 

• Upgrade the calorimeter by replacing the Central Preradiator Chamber with a device with 
shorter response time to allow operation in a high-luminosity environment, and adding 
timing information to the electromagnetic calorimeters. 

 

• Upgrade the data acquisition and trigger systems to increase throughput needed for higher 
luminosity operation and efficiently trigger on the higher multiplicity events of Run IIb. 

 
II. OVERVIEW OF PROJECT STATUS – P. Lukens 
 
Overall, the Project status is very good.  Technical development activities are yielding steady 
improvements and system refinements in numerous areas.  Several subsystems of both the silicon 
data acquisition and the mechanical structures have working prototypes that are in the process of 
being tested.  Preshower detector light collection efforts are advancing smoothly.  The new 
design for the TDC is well advanced and alternatives for reading out the older TDCs are being 
studied.  This may open options for simplifying the Project in the future. 
 
Project tracking tools are now being used to calculate earned value on a regular basis.  Our 
overall schedule performance is good, and our cost performance is well ahead of where we are 
scheduled to be.  Cost reductions have been realized because of the better than expected 
performance of the custom transceiver circuits used for the silicon detector. 
 
 



   
III. PROJECT MILESTONE SUMMARY  

 
 
 

CDF Level 2 Schedule Milestones from the Resource Loaded schedules 
 
 

WBS Title 
Baseline 

Completion 
Date 

Forecast/Actual 
Completion Date Complete 

1.1.5.4.1.13 Prototype stave #1 complete 5-Dec-02 5 Nov 02 Yes 
1.1.2.10.2.4 Testing #1 complete- go ahead for #2 3-Apr-03 3-Apr-03 Yes 
1.1.2.1.2.4 2nd chip submission 4-Apr-03 4-Apr-03 Yes 

1.3.3.2.3.4 Begin fabrication of Prototype Finder 1/3 
board 11-Apr-03 3-Sep-03  

1.1.3.1.2.4 Production Sensor submission 25-Apr-03 25-Apr-03 Yes 
1.2.1.10.1 First phototube order placed 9-May-03 1-Apr-03 Yes 
1.2.2.2.7.1 Prototype Testing Complete 16-May-03 28-Feb-03 Yes 
1.2.2.2.7.4 ASD->TDC Cables ready for install 16-May-03 26-Aug-03  
1.2.2.2.7.2 CEM Splitters ready for installation 19-May-03 29-Jul-03  
1.3.3.8.1.9 Prototype Linker Module avail for test 9-Jun-03 22-Jul-03  
1.2.2.2.7.3 PEM Harnesses ready for installation 2-Sep-03 28-Apr-03 Yes 
1.2.2.2.7.5 All cables done and ready to install 2-Sep-03 26-Aug-03  
1.3.5.2.5 Arrival of 0/10 PCs from the vendor 10-Sep-03 10-Sep-03  
1.2.1.10.2 1st WLS fiber holder finished 7-Oct-03 12-Dec-03  
1.2.2.2.7.8 VME Crate ready for installation 7-Oct-03 30-Apr-03 Yes 
1.1.2.1.3.5 Production chip submission 21-Oct-03 21-Oct-03  
1.3.1.6.7 First Prototype TDC available for test 19-Nov-03 19-Nov-03  
1.1.6.3.1.1.5 Stave & screen mounting tests complete 5-Dec-03 5-Dec-03  
1.2.1.10.4 1st CPR module finished and tested 11-Dec-03 20-Feb-04  
1.1.2.10.3.4 Go ahead for Preproduction 18-Dec-03 18-Dec-03  
1.2.2.2.7.10 Upstairs components ready to install 7-Jan-04 7-Jan-04  
1.2.2.2.7.11 All EM Timing components ready to install 7-Jan-04 7-Jan-04  
1.2.2.2.7.6 ASD/TB ready for installation 7-Jan-04 7-Jan-04  
1.2.2.2.7.7 Downstairs components ready to install 7-Jan-04 7-Jan-04  
1.2.2.2.7.9 TDC boards ready for installation 7-Jan-04 11-Jun-04  
1.2.1.10.3 First set of phototubes tested 30-Jan-04 20-Oct-03  
1.2.1.10.6 1st CCR module finished and tested 12-Feb-04 16-Apr-04  
1.1.2.3.1.3.12 Preproduction hybrid available 29-Apr-04 29-Apr-04  
1.2.1.10.5 Second set of phototubes tested 21-May-04 18-Feb-04  
1.1.5.2.2.8 L0 prototype modules complete 26-May-04 26-May-04  
1.3.4.4.1.4 Arrival of the hardware 3-Jun-04 3-Jun-04  
1.2.1.10.7 50% CPR Detectors Tested 4-Jun-04 10-Aug-04  
1.3.3.10.3.3 Preproduction of Stereo Assoc Modules 21-Jun-04 19-Aug-04  
1.3.4.5.3 Production Readiness Rev - Event Builder 24-Jun-04 24-Jun-04  
1.1.2.10.4.6 Go ahead for DAQ production 23-Aug-04 23-Aug-04  
1.3.2.6.3 Begin production of Level 2 Pulsar system 17-Sep-04 17-Sep-04  

Milestone list continues on following page 

 



   
 

WBS Title 
Baseline 

Completion 
Date 

Forecast/Actual 
Completion Date Complete

1.2.1.10.8 50% CCR Detectors tested 30-Aug-04 3-Nov-04  
1.3.3.2.6.9 Begin Production Finder SL7 boards 14-Oct-04 14-Mar-05  
1.3.3.8.3.3 Begin Production Linker Modules 13-Dec-04 8-Feb-05  
1.3.6.5 SVT ready for installation 13-Dec-04 13-Dec-04  
1.1.2.3.1.4.9 Production hybrid available 16-Dec-04 16-Dec-04  
1.3.1.12 Beginning of TDC Production 10-Jan-05 10-Jan-05  
1.3.4.5.4.4 Arrival of the hardware 3-Feb-05 3-Feb-05  
1.1.5.3.4.8 Production module available 10-Feb-05 10-Feb-05  
1.2.1.10.10 Final CCR Detector Tested 24-Mar-05 27-May05  
1.2.1.10.9 Final CPR Detector Tested 24-Mar-05 27-May05  

1.3.5.5.5 Arrival of 70 L3 & 15 DAQ PCs from the 
vendor 24-Mar-05 24-Mar-05  

1.3.5.6.5 Arrival of 140/20 PCs from the vendor 24-Mar-05 24-Mar-05  
1.3.5.8 Finish Purchase of Computers for L3/DAQ 14-Apr-05 14-Apr-05  
1.1.6.1.11.3.5 L0 Supports Complete 5-May-05 5-May-05  
1.3.4.8 Finish Event-Builder Upgrade 5-May-05 5-May-05  
1.2.1.10.11 Final set of phototubes tested 6-May-05 29-Apr-05  
1.2.1.10.12 End of Central Preshower Project 6-May-05 27-May05  
1.2.3.5 End of Calorimetry Project: Level 2 6-May-05 27-May05  
1.3.1.14.16 Data Concentrator Production Completed 2-Jun-05 2-Jun-05  
1.3.2.9 Pulsar Level 2 subproject ready for installa 9-Jun-05 9-Jun-05  
1.1.5.4.4.11 100 Production staves complete 1-Jul-05 1-Jul-05  

1.3.3.10.4.6 Production Stereo Association Modules 
complete 6-Jul-05 2-Sep-05  

1.3.3.23 XFT Ready for Installation at CDF 6-Jul-05 15-Sep-05  
1.1.6.3.1.3.3 Stave Installation Begins 1-Aug-05 1-Aug-05  
1.3.1.13.10 Production Board testing complete 30-Sep-05 30-Sep-05  
1.3.1.16 Run 2b TDC Ready for Installation 30-Sep-05 30-Sep-05  
1.3.8 Finish Run 2b Trigger DAQ project 30-Sep-05 30-Sep-05  
1.1.5.4.4.14 Production staves complete 22-Nov-05 22-Nov-05  
1.1.6.3.2.3.6 Inner detector complete 4-Jan-06 4-Jan-06  
1.1.6.3.1.3.8 Stave Installation Complete 11-Jan-06 11-Jan-06  
1.1.6.3.1.3.16 Outer detector complete 9-Mar-06 9-Mar-06  
1.1.6.4.8 SVX2b Ready for Installation into ISL 31-May-06 31-May-06  

 
 



   
IV. PROCUREMENT – P. Lukens 
 
The purchase orders for silicon sensors were placed in April 2003 as was the order for the second 
version of the SVX4 chip.  The latter item was delayed relative to our original schedule and 
resulted in a slip of several milestones.  Since the placement of the order, we have learned that 
the chips will likely be shipped after four weeks, rather than the eight weeks we had scheduled.   
 
V. PROJECT HIGHLIGHTS  
 
1.1 – Silicon Detector 

 
1.1.2  DAQ (Data AcQuisition) – Brenna Flaugher, Nicola Bacchetta 
  
The manufacturing of the 2nd prototype SVX4 chip is proceeding well and the vendor currently 
anticipates an early delivery on May 13th rather than in June.  We are preparing for the post-
processing and testing at LBL and at FNAL. 
 
The prototype transceiver chips were received in January 2003.  These chips are used on the 
Mini-port card to receive and retransmit the signals from the hybrids.  All tests have found that 
the transceivers are functioning as planned.  The manufacturing of these chips piggy-backed onto 
the submission of another chip (from a different project) by filling in wasted space on the wafers.  
The quantity that we received is sufficient for production (we need ~ 1000 transceivers).  Three 
out of five wafers have been processed and tested, yielding 1000 good parts. 
 
The preproduction outer layer hybrid design was completed and submitted to the vendor for 
fabrication.  Estimated delivery is mid. July.  Layer 0 hybrids were received from the assembly 
house and tested at LBL.  The preliminary tests showed that all of them perform as expected.  
They will be brought to Fermilab for further evaluation in early May.  
 
The Polyamide Mini-port card was ordered in March with an expected delivery date in April.  
Unfortunately, the vendor is experiencing technical difficulties and had not yet delivered by the 
end of April.  The vendor has been given a deadline of May 16th.  If they miss that, we will 
cancel the order and proceed with an alternative vendor.   
 
A final review of the BeO Mini-port card layout was completed in mid-April.  Final drawings are 
being generated and will be submitted in May.  
 
1.1.3  Sensors – Brenna Flaugher, Nicola Bacchetta 
 
The purchase order for the Fermilab part of the production sensor order was placed this month.  
We look forward to delivery starting in June and are preparing a database to track the sensors 
when they begin to arrive at Fermilab. 
 
1.1.5  Construction of Modules, Staves, and L0 – Brenna Flaugher, Nicola Bacchetta 

 
Construction of the first small angle stereo modules began in April.  These will be glued to the 
back of stave #3 when the need arises.  Work continues on updating the drawings for the 
preproduction stave and module design. 

 



   
 
IX.  FUNDING PROFILES  

 
The table, below, contains the funding plan for the Project.  Specific information relating to 
spending profiles for the current fiscal year is available above in Section VI, Earned Value.  This 
is the funding profile submitted to the DOE Office of Science in the Project Execution Plan 
(PEP). 
 

 
 
 
 
The following table contains current values for selected financial tracking quantities that do not 
appear in the Cost Performance Report. 
 

 31 March 2003 30 April 2003 

Estimate to Completion $24,853K $24,620K 

Percent Complete 0.45% 1.53% 

 
 

2002 2003 2004 2005 2006 Totals
US - M&S 2,750,000$    1,580,000$    5,292,456$    7,073,262$    242,418$       16,938,135$  
US - Labor 210,000$       1,290,000$    1,989,300$    2,607,789$    651,352$       6,748,441$    
US - G&A 500,000$       639,000$       1,114,182$    1,616,354$    219,344$       4,088,880$    
US - Equip. Total 3,460,000$    3,509,000$    8,395,938$    8,508,623$    1,113,114$    24,986,676$  
US - R&D 1,670,000$    480,000$       2,150,000$    
Japan 235,465$       867,229$       1,080,700$    9,600$           -$               2,192,994$    
Italy 64,506$         350,838$       260,946$       -$               -$               676,290$       
University 23,557$         224,780$       103,030$       26,040$         -$               377,407$       
Total Funding 5,453,528$    5,431,847$    9,840,614$    8,544,263$    1,113,114$    30,383,366$  


