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CDF in Run II

e To date, CDF has collected
0.36 fb-! with the Run |l
detector.

» Improved silicon coverage
from Run .

» Extended range for lepton
triggers (P and n)

» Hadronic B triggers
e Operations have been very
successful

» Efficiencies typically exceed
85%
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CDF Longevity

e The CDF detector still has a
long life ahead of it.

e Several issues have risen
and been solved

» SVX ladder failure — most
mechanisms are understood
and operations can prevent
them

» COT aging — gas mix has
been altered and remedied
last year’'s aging

» Catastrophic accidents — more
mitigations developed.
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e There is every reason to
believe that the detector will
function until 6-8 fb-! are
collected.

» Silicon aging projection

e Significant increases in

Instantaneous luminosity are
needed to come close to this
total.

» Regular stores of
3x1032cm=2s~'are needed to
achieve this.
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Tevatron Plan - July 2003
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Tevatron Plan, Sep 2004

e DOE Mini-review reiterated the Accelerator Div. plans
for 8 fb~1 by the end of FY 2009.

e Average instantaneous luminosity at store start will
be 2.8x1032cm=2s1.
» We will be approaching 1.5x1032 by the end of this FY.
» The “Run lIb” title is archaic — there is no distinct, new run.
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CDF’s Run IIb Projects

e Closeout of the Silicon Detector upgrade (WBS 1.1)
e Calorimeter upgrades (WBS 1.2)

» Preshower replacement
» Electromagnetic timing

e Data Acquisition and Trigger upgrades (WBS 1.3)
» Upgrade of drift chamber TDCs
» Upgrade of Level 2 trigger infrastructure
» Upgrade of track trigger
» Upgrade of the event builder
» Replacement of Level 3 trigger processors
» Upgrade of the silicon vertex trigger
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Silicon closeout

e The silicon detector
development is complete

e Cost codes remained open
until the end of FY04

» Last obligations were removed
in Dec. 2004

» Total cost was less than
baseline by $332K

e NIM article is being written.

Prototype test setup
one ¢ segment instrumented

Layer O segment
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Calorimeter Upgrades

e The new preshower has
replaced the old gas
chamber CPR.

e One of the last pieces of gas
calorimetry (most replaced
for Run lla)

» Replacement uses scintillator

» Optical fiber readout, with 16
channel phototubes

= Not a new technology for CDF
e Also, timing capability has
been added to the
electromagnetic calorimeter
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Calorimeter Installation

e Preshower installation
Involved detector installation
on the inner surface of the
calorimeter

» Never serviced in the collision
hall previously.

e Phototube and cables were

installed on the back. o
. . e All scaffolds, detector
e Entire system was installed elements, people, passed

in the fall 2004 shutdown through this opening.

» Commissioning progress in
J. Huston’s talk
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Calorimeter Closeout

e A few small costs remain before the Calorimeter
project is closed out.

» An overrun on labor, miscellaneous parts

e MSU “forward funded” work on optical fibers during
FY 05. We will reimburse it when the paperwork is
ready

» SOW was just received from them.
e This subproject is done.
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Data Acquisition

e The Run llb high P; program requires a level 2 trigger
accept rate of at least 750 Hz.

» Currently limited to 300 Hz
» TDCs and Event Builder upgrades are required

e High occupancy drives up track trigger fake rates
» Upgrades to both tracking triggers XFT and SVT

e Duration of the run and complexity of events
motivates processor upgrades

» Level 2 — more flexible, uses standard interface and PCs
» Level 3 — More power possible with newer PCs
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TDC Issues

e As discussed at the last Director's Review, we held a review of
the TDC project in September — details in P. Wilson’s talk.

e Questions for the reviewers:

» How well would the Run 2a (“Michigan™) TDCs perform if retained?
» If installed, how well would the Run 2b TDCs perform?
» What are the relative risks for the two options?

e Conclusions from the review:

» Run lla TDCs can be made to meet the Run 2b readout specification

» Run lIb TDCs will exceed the readout specification by a comfortable
margin.

» Commissioning time of a new TDC is likely to cause downtime after the
shutdown.
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Future TDC Plans

e The review committee recommended retaining the
current TDCs for the remainder of the run

e This was motivated by the perceived risk associated
with commissioning a new system

e Some modifications of the current TDCs are needed
to achieve the readout specifications

e A plan has been developed to modify the old TDCs
for the outer layers — details in the talk by E. James.

» We are almost ready for a formal change request to
implement the modifications.
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Event Builder Status

e The project is well underway.
» Test setup has demonstrated sufficient bandwidth
» 1 kHz readout will be met

e All baseline hardware is in in hand.
e Current work is on developing software
» On track for a summer 2005 installation.

e Some additional VRB crates/processors will be
needed for a readout bottleneck

» Recommended by review — C.R. in development

Director's Review — 18 January 2005 Lukens - 14



Level 2

e Almost all hardware is Iin
hand — a couple PCs,
communications cards are
lacking.

e Commissioning is in
progress

» Testing occurs parasitically
with operations

» Software, firmware
optimization is in progress _ =
e Full operation is scheduled | i
for March.
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Track Trigger Status

e The track trigger (XFT) had an internal progress
review in Dec.

e Significant progress has been made on the new
baseline plan.

e MOU/SOW are now in place with OSU, Ul, UC.

e All regs. approved, awaiting P.O.s
» Issues seem to be entirely at the university end.
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SVT Upgrade

e The SVT had an internal progress review in Jan. 05.
e Good progress in many areas

e Hardware from the project funds is well along
» Will be ready by the shutdown.

e Software, assoc. memory, some firmware, has
significant schedule risk for August readiness.

» Note, these may miss the shutdown, but are “in kind”
e MOU/SOW in place with UC.
e Some prices have risen. Pulsars went up 11%.
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The End Game

e The "Run |lIb” project ends on 30 September 05
» A pretty hard deadline that can only be pushed ~3 months

» That's an “official” deadline, when we must report that
everything is delivered.

e More significant is the “real” deadline of the next
shutdown

e We have included a task in our DAQ schedule that is
driven by completion of items that require a shutdown

» Current date is 28 July 05

e Remaining things will be done by the end of the
project schedule
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Installation - 2005

e Data acquisition and trigger installations are planned.

e Collision hall needs
» TDC installation/checkout
» XFT transition cards and cabling

e DAQ down time
» Event builder installation

e Trigger down time
» SVT Installation
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TDC Commissioning

e TDC installation needs to
occur before the shutdown.

e We will need collision hall
access for ~ 1 shift at
various times during 2005.

e Installation will be done by
physicists, some support

from operations group techs.
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e The installation will have
some overlap with XFT
installation

» Transition cards and XTC
cards will be installed when
available.

e (Good chance of completion
by the end of an 8 week
shutdown

» There are “fall back” options

» We wish to alter all TDCs, but
we could run with a partial
replacement.
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Level 2 Commissioning

e The level 2 trigger project
has obtained its hardware.

e Current activity is directed
towards installation

» Internal installation readiness
review last Oct., also next
week.

» Installation deadline is March.

e The system is designed to
be parasitic.

» Tests run during operation,
without downtime.
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e All the work is performed by
physicists, or contract
engineers.

e Algorithm optimization will
continue after installation,
through 2005.

e This should be in routine
operation by the formal end
of the project.
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Event Builder

Commissioning
e Full installation requires e Commissioning is performed
down time for data collection by physicists and the DAQ
e Full “vertical slice” test is group.
planned for the summer » Experienced group -

» This Is parasitic, provides good
test of the system.

» This will be ready for an
August shutdown
e Installation will be done by
physicists and operations
group techs (~ 1 week)
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XFT Commissioning

e XFT requires collision hall e Finder and SLAM
access for some installation installation/commissioning is
» Transition and XTC cards done in the trigger room.
» Optical fibers e Infrastructure can be done
e These drive our “ready for ahead of time.
shutdown” date e Commissioning is parasitic
e Installation of these is to operations.
coupled to TDC work. e Probably occurs in FY 2006.

e Good chance for collision
hall components to be ready
by August, 2005
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SV'T Commissioning

SVT installation is entirely in e Infrastructure changes will

the trigger rooms. can be done during a

SVT downtime is needed to shutdown, to speed future
install commissioning.

Work will be primarily e [f late, the system can be
physicists — some iInstalled during operation
operations tech support. » SVT trigger will be down a few

days — not the whole

Some risk for having the experiment.

whole system in place for
the shutdown.
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Project Tracking

e The monthly report is our main tool for tracking

e ltincludes
» Narration from each level 3 subproject
» Milestone status

» Current obligations and cost performance reports
- Monthly effort reports also maintained, but not distributed

» Report for December, 2004 just released
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Original Project Costs

Total Obligations in Current Year $K
FYO02 FYO03 FY04 FYO05 FYO06 Total
Silicon $ 1,670 | $ 1,525 | $ 1,110 | $ 7131 9% 5519% 5,073
Calorimeter $ 411 $ 597 | $ 617 | $ 62| $ 49 $ 1,366
DAQ $ 22| $ 363 (9% 1,307 | $ 4069 |9 36|9% 5,796
Administration $ - $ 213 [ $ 422 | $ 433 $ 240 | $ 1,309
Total $ 1,733 | $ 2,698 | $ 3,456 | $ 5,277 | $ 380 (9% 13,544
Funding Plan in Current Year $K
FY02 FY03 FYO04 FY05 Total
DOE MIE $ 3,460 | $ 3,509 (9% 1,673 | $ 1,732 | $ 10,375
DOE R&D $ 1,670 | $ 480 $ 2,150
Foreign Contributions $ 39195 342 | $ 252 | $ 1019 643
U.S. Universities $ 24 1% 2251 9% 103 1| $ 26| $ 378
Total $ 5,193 | $ 4556 (% 2,028 $ 1,768 | $ 13,545
e All costs are in AY $K, and include G&A
e Additional contributed labor is required (but not included)
» Physicists are not considered part of the project cost.
Lukens - 26
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Cost Performance Report -
Dec. 04

Cost Performance Report - Work Breakdown Structure

Contractor: Contract Type/No: Project Name/No: Report Period:
Location: CDF RIIb Mstr Equ - [111/30/2004 12/31/2004
Quantity Negotiated Cost | Est. Cost Authorized Tgt. Profit/ Tgt. Est Share Contract Estimated Contract
Unpriced Work Fee % Price Price Ratio Ceiling Ceiling
1 8,701,999 0 0 0.00] 8,701,999 0 0 0
Funding Type-CA Current Period Cumulative to Date At Completion
WBS[2] Actual Actual
WBS[3] Budgeted Cost Cost Variance Budgeted Cost Cost Variance Latest
Work Work Work Work Work Work Baseline | Revised BAC
ltem ScheduledPerformed]Performed| Schedule Cost  |ScheduledPerformed]Performed] Schedule Cost BAC BAC Delta
EQU Equipment
1.2 Calorimeter Upgrades
1.2.1 Central Preshower and Crack Detectors 599 0 18,782 -599  -18,782] 377,440 375,045 408,632 -2,396 -33,5688| 377,440 377,590 150
1.2.2 Electromagnetic timing 0 0 0 0 0 35,630 35,630 23,403 0 12,227 35,630 35,630 0
WBS[2]Totals: 599 0 18,782 -599  -18,782] 413,070 410,675 432,035 -2,396 -21,360] 413,070 413,220 150
1.3 Run 2b DAQ and Trigger Project
1.3.1 Run 2b TDC Project 43229 131,605 54,949 88,377 76,656] 538,778 536,864 494,049 -1,915 42,815| 546,541 812,253 265,712
1.3.2 Run 2b Level 2 Project 37,806 7,673 11,422 -30,133 -3,748] 314,898 364,086 347,158 49,188 16,928| 437,236 438,964 1,729
1.3.4 Event-Builder Upgrade 46,502 36,637 0 -9,865 36,637 333,443 264676 113,774 -68,767 150,902] 518,179 559,395 41,216
1.3.5 Computer for Level3 PC Farm / DAQ 61,311 28,200 0 -33111 28,200] 117,290 159,801 210,333 42511 -50,533| 479,403 479,403 0
1.3.6 SVT upgrade 58,380 3,074 0 -55,307 3,074] 142599 42,741 0 -99,857 42,741] 280,920 362,407 81,487
1.3.11 Revised XFTII Project 119,130 99,343 16,971  -19,787 82,372) 454,337 350,398 171,571 -103,938 178,827] 1,620,128 1,635,257 15,129
WBS[2]Totals: 366,358 306,532 83,342 -59,826 223,190] 1,901,345 1,718,566 1,336,885 -182,779 381,681]3,882,406 4,287,679 405,272
1.4 Administration
1.4.3 Construction Phase 26,008 28,462 16,399 2,455 12,064] 573,200 572,377 430,222 -824 142,155] 958,867 958,851 -16
WBS[2]Totals: 26,008 28,462 16,399 2,455 12,064] 573,200 572377 430,222 -824 142,155] 958,867 958,851 -16
Funding Type-CATotals: 392,965 334,995 118,523 216,472 2,887,616 2,701,618 2,199,143 -185,998 502,475 5,254,343 5,659,750
Sub Total 392,965 334,995 118523 -57,970 216,472|2,887,616 2,701,618 2,199,143 -185,998 502,475| 5,254,343 5,659,750 405,407
Management Resrv. 3,447,656 3,042,249 -405,407
Total 392,965 334,995 118,623 -57,970 216,472]2,887,616 2,701,618 2,199,143 -185,998 502,475] 8,701,999 8,701,999 0
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Obligations Report -

Dec 2004

CDF RIIb EQU - December FY05 IN $K
Current Current YTD YTD Current Prior Yr
Task Expenditure Month Month Total Obligations PO Open Total
Number Category Total Cost Obligation Cost w/ Indirect Commitment Cost
Silicon M&S ($12.9) ($105.4) $3.3 ($99.2) $1.0 $539.0
SWF ($1.1) ($1.1) ($1.1) ($1.1) $0.0 $571.1
OH (%2.4) $0.0 ($2.1) (%2.1) $0.0 $230.9
Total 1.1 ($16.3) ($106.5) $0.0 ($102.4) $1.0 $1,341.0
Calorimeter M&S $18.5 $0.0 $29.5 $0.7 $14.7 $211.8
SWF $0.0 $0.0 $0.0 $0.0 $0.0 $139.1
OH $0.3 $0.0 $0.5 $0.5 $0.0 $51.5
Total 1.2 $18.8 $0.0 $30.0 $1.3 $14.7 $402.3
Trigger/DAQ M&S $44.7 $521.1 $158.8 $625.2 $524.0 $708.2
SWF $24.1 $24.1 $73.4 $73.4 $0.0 $220.7
OH $14.5 $0.0 $46.8 $46.8 $0.0 $129.2
Total 1.3 $83.3 $545.3 $279.0 $745.4 $524.0 $1,058.1
Administratio M&S $0.0 $0.0 $0.0 $0.0 $0.0 $29.1
SWF $12.6 $12.6 $37.2 $37.2 $0.0 $268.2
OH $3.8 $0.0 $11.3 $11.3 $0.0 $84.4
Total 1.4 $16.4 $12.6 $48.5 $48.5 $0.0 $381.7
Total Project M&S $50.3 $415.7 $191.5 $526.7 $539.7 $1,488.2
SWF $35.6 $35.6 $109.6 $109.6 $0.0 $1,199.0
OH $16.2 $0.0 $56.5 $56.5 $0.0 $495.9
Grand Total $102.2 $451.4 $357.6 $692.8 $539.7  $3,183.1
|T0ta| Project Cost (Inception To Date): 3,540.7 |
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Other tracking quantities

ACWP BCWP BAC Cont. EAC ETC |Complete
Silicon | Nonsil. | Silicon | Nonsil. | Silicon | Nonsil.
August 1321 1357 1321 1893 1673 5734 2967 6871 7160 43%
September 1342 1842 1342 2002 1673 5734 2967 7247 7030 45%
October 1342 1957 1342 2125 1673 5254 3448 6759 6908 50%
November 1357 2081 1357 2366 1673 5254 3448 6642| 6652 54%
December 1341 2199 1341 2673 1673 5254 3448 6453 6361 58%

e We use the financial information available from the CPR
and obligations reports to calculate other high level
tracking quantities.

» BAC — estimate of the total cost of the project at completion
» EAC = BAC — BCWP +ACWP
» ETC = EAC — ACWP + Contingency
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Status of Remaining
Subprojects

e Status of the DAQ subprojects as measured by costs:

Subproject % Complete SPI CPI
TDCs 0.98 1.00 1.09
XFT 0.22 0.77 2.03
Level 2 0.83 1.16 1.05
Event Builder 0.51 0.80 2.32
Level 3/DAQ Comp. 0.28 1.13 0.63
SVT 0.15 0.30 -
Total DAQ SubProject 0.44 0.89 1.26
Entire Project 0.58 0.88 1.13
06Com. — BCWP Pl - BCWP CP| - BCWP
ACWP
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Remaining BCWS

e The BCWS through Dec.
was $2888K
» $2366K remains

e Large items remaining

Baseline BCWS for 2005

2,500,000

2,000,000

» XFT production boards & <o
> Level 3 computer purchases 3 .
. . g 1000000 /4, e
e Steady engineering and 3
technical effort drives the
majority of the remaining

cost.
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Anticipated Cost
Adjustments

e We have several significant adjustments that we plan
to request within a month —

> Silicon closeout. $1673K—%$1341K. This ended without
spending the budget.

» Calorimeter Preshower/Crack — closeout with MSU, labor
overruns, about $51K increase

» Calorimeter timing - $36K — $23K

» TDC modification. Costs have not been added for the
modifications recommended by our review. Not final, but
close to $266K
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Anticipated Cost
Adjustments

» SVT — some quotes have come back higher than
anticipated. Increase in PPD engineering needed. $81K
Increase.

» Event Builder — Additional VRB crates are needed, also
additional labor. Current estimate is $(55+4 1)K

» Level 3 — recent purchase was higher than cost estimate by
$900/node - $224K increase total.
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Adjustments in Cost

e In conclusion, we have
» One large subtraction (SVX)
» Assorted cost increases among several DAQ subproject
» Anticipated baseline adjustment of $317

e We are close to finalizing these estimates, and
submitting a change request for them.

e Contingency on the remaining work has been
estimated with the PMP guidelines
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Forecast cost

Project's Cost Estimate (Fully Loaded At Year) $
%
Contingency
Baseline for
BAC $ (w/o | Anticipated ETC$ |Contingency| Remaining Total
WBS ltems cont.) |Adjustments|ACWP $|(w/o cont.) $ Work (BAC+Cont.)
1.1 Run lIb Silicon Project 1673 -352 1321 0 0 0% 1321
1.2 Calorimeter Upgrades
1.21 Central Preshower and Crack Detectors 377 51 409 19 20 105% 448
1.2.2 Electromagnetic timing 36 -13 23 0 0 0% 23
1.3 Run Ilb DAQ and Trigger Project
1.3.1 Run Ilb TDC Project 547 266 494 319 128 40% 941
1.3.2 Run lIb Level 2 Project 437 347 90 50 56% 487
1.3.4 Event-Builder Upgrade 518 96 114 500 150 30% 764
1.3.5 Computer for Level 3 PC Farm / DAQ 479 173 210 442 133 30% 784
1.3.6]  SVT upgrade 281 81 0 362 109 30% 471
1.3.11 Revised XFTII Project 1620 15 172 1463 585 40% 2220
1.4 Administration
1.4.3] Construction Phase 959 430 529 0% 959
Project Totals 6,927 317 3,520 3,724 1174 32% 8418

Director's Review — 18 January 2005 Lukens - 35



DOE MIE Cost

Jan-04| Aug-04 Dec-04 | Forecast
Silicon 1673 1673 1673 1321
Calorimeter 395 413 413 451
DAQ/Trigger 4640 4363 3882 4453
Admin. 964 959 959 959
Cont. 2703[ 2967 3448 3191
Total 10375 10375 10375 10375

Total costs of DOE Equipment funds in AY $K

e The history of our cost since the rebaseline
» Jan. 04 — initial baseline
» Aug. 04 — after last Director's Review
» Dec. 04 — most recent month
» Forecast — includes our best estimate for future changes
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Summary

e Several projects are in production, near completion

e Our costs have gone up in some areas, down in
others — total changes are not large

e Projects critical for completion by the shutdown will
be ready for installation
» TDCs, XTCs, cables for track trigger
» EVB, L2, trigger infrastructure

e Projects that require commissioning after the
shutdown can do so with minor disruption
» Trigger commissioning is largely parasitic to operations
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