
 

 

 

Study of Strip Tracker Hit Resolution using Validation Software 

Pt = 10 GeV 

Sensor Resolution (microns) 

Cluster width 1 Cluster width 2 Cluster width 3 Cluster Width >= 4 

TIB 1-2 17.5 17.2 16.4 18.6 

TIB 3-4 26.1 27.5 25.8 30.2 

TOB 1-4  44.5 40.3 45.7 

TOB 5-6  26.0 24.4 28.0 

 

Pt = 100 GeV 

Sensor Resolution (microns) 

Cluster width 1 Cluster width 2 Cluster width 3 Cluster Width >= 4 

TIB 1-2  18.2 16.8 15.9 18.2 

TIB 3-4 24.6 27.6 26.6 29.6 

TOB 1-4  44.2 39.2 45.5 

TOB 5-6  26.6 24.0 27.3 

 

Pt = 1 GeV 

Sensor Resolution (microns) 

Cluster width 1 Cluster width 2 Cluster width 3 Cluster Width >= 4 

TIB 1-2  15.9 12.9 14.8 14.6 

TIB 3-4 21.1 15.5 20.0 21.0 

TOB 1-4  20.8 24.3 26.7 

TOB 5-6   17.6 23.7 

 

The strip tracker hit resolution numbers in the above tables are obtained using simulated single 

muon events with Pt = 1, 10 & 100 GeV in CMSSW 6.1.1. They are calculated from the width of 

Gaussian obtained from a chi2 fit to the residuals (reco – truth), using only data within 3 times the 

RMS width, where the RMS is calculated in the range +- 2*strip-pitch. N.B. ROOT ignores empty bins 

when doing chi2 fits, which can lead to odd results if the residual distribution square in shape, as it 

tends to be for cluster width 1 and 3.  The numbers in yellow indicate the most frequently occurring 

cluster widths. 

Our TOB & TIB numbers can be compared with those in Table 1 of paper TRK-11-001.  

Our results for Pt = 1 GeV show substantially better resolutions that in the paper TRK-11-001 

(Table1).  This discrepancy is explained by the fact that 1 GeV tracks cross the silicon at a greater 

angle, and the resolution improves for greater crossing angles. (This is proved by our plots of mean 

residual vs. track width, where the latter is related to the angle). Table 1 was obtained using only 

tracks of P > 10 GeV, and is not valid for lower momenta. 

Our results for Pt = 10 & 100 GeV agree with the values in the paper TRK-11-001 (Table 1) for most 

cluster widths. We do, however, see serious disagreement for cluster width 4 in the TOB, where 



 

 

we see worse resolution than the paper. (Our resolutions above actually are for cluster width ≥4, 

whereas those in the paper are for width = 4, but this only changes the results by a few percent).  

The discrepancy may be due to a cut on the nominal resolution applied in the TRK-11-001 analysis.  

Table 1 in the paper quotes a range of resolution values for each entry. We provide plots of the 

mean residual vs. rapidity, which demonstrate that these ranges are largely explained by the 

rapidity dependence of the resolution. (This explains ~50% of the variation).  
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