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Silicon Strip Trackerp

Silicon strips: 320 um / 500 um thick

Front-end electronics: printed circuit board

Cu cables, C fiber support structure, etc.
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Multiple scatteringp g
• High-energy particles passing through g gy p p g g

matter are scattered by interactions with 
nuclei (Rutherford scattering)nuclei (Rutherford scattering)

• Multiple (independent, small-angle) 
tt i t i t lscattering events => approximately 

Gaussian distribution in deflection angle

• Limits detector resolution
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Tracking Cosmicsg
Find hits, i.e. clusters

Identify hits that lie 
approximately along a 
straight line i estraight line, i.e. 
belong to a track

Find track parameters 
to minimize χ2 for hits 
on the track 

Residual = distance 
between hit position 
and extrapolated track

IGUANA online track visualization
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and extrapolated track 
position



TIF Cosmics Data
http://home.fnal.gov/~noeding/TIFCosmicRunList.html

Data taken with TIB + TOB, 

Mar. 9 – Mar. 26, 2007

Available on CASTOR

Change in scintillator arrangement:

Pb blocks added at lower scintillator to filter outPb blocks added at lower scintillator to filter out 
low-p muons
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Code Structure
http://home.fnal.gov/~noeding/TIFCosmicRunList.html

ResidualsAnalysis.cc
TIFresidualsAnaRefit.cfgResidualsAnalysis.cc

TIFresidualsAnaRefit.cfgResidualsAnalysis.cc
TIFresidualsAnaRefit cfg

N-tuples
bR L l C

TIFresidualsAnaRefit.cfg

grabResLocal.CgrabResLocal.C

histos
grabResLocal.Ccuts

histos

makeTotals.C

doubleGauss.C
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Total residuals

No Pb: 

σ1 = 253 um

With Pb filter: 

σ1 = 252 um

Vertical filter: φ = -π / 2 ± 0.3, -0.3 < η < 0.3

σMS = 1317 um σMS = 1270 um
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MS scattering simulationg

Assume X/X0 = 0.3

fAssume uniform p distribution

10 MeV –
1000 M V

1029 um
1000 MeV
100 MeV –
1000 MeV

1008 um
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TOB residuals

No Pb: 

σ1 = 252 um

With Pb filter: 

σ1 = 254 um

σMS = 1233 um σMS = 1229 um
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TIB residuals

No Pb: 

σ1 = 960. um

With Pb filter: 

σ1 = 905 um

σMS = 4060 um σMS = 3030 um
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Future Work:

• Refine simulation with more accurate p 
distribution for cosmic ray muons

• Understand measured resolutions by 
subdetector and layersubdetector and layer

• Process last few skipped runs and add

• Alignment!  Similar problems already tackled by 
D SD. Stuart; compare notes.
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Culture!
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Thank you:

Slawek Tkaczyk Prof. Jean KrischS a e ac y

Christophe Delare Prof. Homer Neal

D St G ldf bSteve Nahn

Milan Nikolic

Dr. Steven Goldfarb

Jeremy Herr

…and all the other 
friendly folk in the 

University of Michigan

CERN Summer Students Programy
TAC!

CERN Summer Students Program

National Science Foundation

Ford Motor Company
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