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IST talk overviewIST talk overview
• RequirementsRequirements
• Detector overviewDetector overview
• Status and plansStatus and plans

– Design status Design status 
– Fabrication PlanFabrication Plan
– System testingSystem testing

• Cost and ScheduleCost and Schedule
• Basis of estimatesBasis of estimates
• ResourcesResources
• Risk AssessmentRisk Assessment
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IST in Inner Detector UpgradeIST in Inner Detector Upgrade

We track inward from the TPC with graded resolution:

TPC SSD IST PXL
~1mm ~300µm ~250µm vertex<30µm

TPC – Time Projection Chamber
(main tracking detector in STAR)

HFT – Heavy Flavor Tracker
lSSD – Silicon Strip Detector

lr = 22 cm
lIST – Inner Silicon Tracker

lr = 14 cm
lPXL – Pixel Detector 

lr = 2.5, 8 cm
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IST CD­4 requirementsIST CD­4 requirements
3 Internal alignment 

IST and SSD
< 300 µm Survey during construction 

and assembly
6 Detector hit 

efficiency IST
> 96% with 98% purity Low noise electronics, 

source and cosmic tests
7 Live channels for 

PXL and IST
> 95% <1% dead silicon pads, 

redundancy, spares, care...
8 PXL and IST 

Readout speed and 
dead time

<5% additional dead time  @ 
500 Hz average trigger rate 
and simulated occupancy

APV25­S1 readout time 
~10­30us, fully parallel, 
appropriate buffering

Current design will meet these requirementsCurrent design will meet these requirements
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IST additional requirementsIST additional requirements

• Resolution of ~200um in r­phi to provide required 
 pointing resolution to PXL

• <1.5% Xo to limit multiple scattering ^ and to 
minimize the impact on mid­rapidity physics

• Radiation hard for 10 years of 30kRad/year
• Be able to resolve 107ns beam bunches

Careful choice of light weight materials,Careful choice of light weight materials,
high-res. Sensors and fast readout systemhigh-res. Sensors and fast readout system
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IST overviewIST overview
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IST ladder and hybridIST ladder and hybrid

Design almost finished
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IST unitIST unit
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IST silicon pad sensorIST silicon pad sensor

Prototype procurement in progress
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IST readout chipIST readout chip

APV25-S1

Background, CMS, FGT, etc.

Specs and why it works for IST
….
…
..
.
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IST readout systemIST readout system

Prototype ARM/ARC being tested, FGT as testbed
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IST coolingIST cooling

Fluorocarbon fluid based cooling
Simulations show proper cooling for one stave and
    possible daisy chaining of staves
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IST design status summaryIST design status summary
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IST fabrication planIST fabrication plan
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IST system testIST system test

Readout test
Source test
Cosmic ray test
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IST cost by Level 3 WBSIST cost by Level 3 WBS
WBS Name Cost Duration Start Finish

1.3
Intermediate Silicon 
Tracker (IST) $2,452,132.70 

783 
days 8/31/10 10/17/13

MIT Scientist Contributed $0.00 8/31/10 10/17/13

1.3.1 Mechanics $605,628.02 464 days 3/1/11 1/10/13

1.3.2 Electronics $1,102,347.20 619 days 10/1/10 3/29/13

1.3.3
Assembly,  testing and 
installation $724,823.52 485 days 11/3/11 10/17/13

1.3.4 Management $19,333.96 780 days 8/31/10 10/14/13
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IST scheduleIST schedule

Looks just great, no problem!
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IST basis of estimatesIST basis of estimates
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IST resources at MITIST resources at MIT
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IST milestonesIST milestones
Lvl Milestone Early Finish Late Finish Actual Float
1 CD­0 Approve Mission Need     Q2FY09 (A)  

1 CD­1 Approve Alternative Selection and Cost Range     Q4FY10 (A)  

1 CD­2 Approve Performance Baseline   Q3FY11    

1 CD­3 Approve Start of Fabrication   Q3FY11    

2 IST ­ Sensor design Finished Q3FY11 Q4FY11   1 QTR
2 IST ­ Prototype ladder tested Q1FY12 Q3FY12   2 QTR
2 IST ­ Flex hybrid produced Q3FY12 Q4FY12   1 QTR
2 IST ­ First staves produced Q2FY13 Q4FY13   2 QTRs
2 IST ­ Staves finalized Q3FY13 Q4FY13   1 QTR

2 IST Integrated into HFT  Q1FY14 Q1FY14  

2 HFT Installed and Integrated into STAR Q1FY14 Q1FY15  

1 CD­4 Approve Project Completion Q1FY14 Q2FY15   5 QTRs
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IST milestones controlIST milestones control
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IST risk assessmentIST risk assessment
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SummarySummary
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