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What is the consequence of running with radiation damage

« Expected drop in efficiency for 3x10'2 Neg/cm?:
5% efficiency reduction
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* Effect of detector thickness change

TAR
e ' I ' T ‘ T ' T ' _ _
|g I " e« inpxL | | thick/thin .62/.32
Sk Y. m thick PXL | —
) = + -+ 7]
-ty T, E factor of ~2 in
-+ ey, i significance or factor
0l Ty, of 3-4 in events
- - :
- o f required
Au+Au 200 GeV central 500M events i
S S S S— 10

Transverse momentum p_ (GeV/c)

factor increase for
copper vs aluminum
(.52/.37) 1.5-2.5

Office of

H. Wieman reeer) 5 STAR HFT CD1 Review, BNL, November 2009 Z‘_\msyciiggfe 2

AT U.S. DEPART




) . Effect of no IST

Loose redundancy Previous committee

* Loose fast readout emphasized
— With TOF and IST cando ~ importance of these
tracking to reduce pileup two points

especially in 500 pp

Number of additional
events required for D of
average pt (1.0 GeV/c)
60%

100% more events required for A, (3 body decays)
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Impact of IST/SSD - pp program

| Electron Momentum Resolution and Single Track Efficiency I
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o Evaluated impact of IST/SSD improvement over Vertex and outer TPC only due to potential TPC performance
degradation of TPC inner sectors at 5006eV high-luminosity pp collisions

o Normalized momentum resolution dramatically improves with IST layer Vertex+outer TPC = Vertex+IST+outer TPC

o The role of the SSD layer in addition to an IST layer is to increase the single-track efficiency at the level of ~30%
(absolute)

o Exchanging the IST to the SSD layer is not expected to change this conclusion significantly!

©  Therefore: The combination of both, the IST and SSD Iazer's are essential for efficient hic.;h—ET Tr‘acking
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« Preliminary CD-4 requirements

HFT Parameters

Pointing resolution for kaons <350 pm
Thickness of PXL1 layer <0.4 % X0
Internal alignment PXL <20 pm
Internal alignment IST <300 pm
PXL integration time <200 ps

PXL and IST Readout speed and dead time

Follow STAR DAQ for TPC, no
more than 5 % additional dead

time

SSD Readout Speed

< 12% deadtime at 750Hz

Detector hit efficiency

> 95%

Live channels (PXL and IST)

>97%

Software and procedures ready

Tested and functional software
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Full simulation
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Fast simulation

R-Phi Pointing Resolution .vs. Pt

Thick Pixel (0.0062 radlengths)
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Thin Pixel (0.0032 radlengths)

Pointing Resolution (microns)
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