
Alignment of GlueX tracking detectors
Simon Taylor /JLab

 The GlueX detector 
 CDC straw tube deformations
 Timetodistance relationships

 Alignment techniques
 First results

The lion's share of the work was done by Michael Staib (CMU)
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3Tracking detectors
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4Evidence for straw distortion
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5Straw deformation
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Maximum distance to wire

Distortions in drift distributions are caused by straw tubes sagging...



6Garfield calculations
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7Parametrization of timetodistance
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8Dealing with small drift times

Use Garfield table 
xx


(t)(t) in this region

continuous transition 
between table x
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and function f(,t) 
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9Tuning ttod using data
Start with Garfield to determine f(,t) Refine with reconstructed cosmic tracks

Now we are ready to work on the wire alignment in the CDC...Now we are ready to work on the wire alignment in the CDC...
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10Wire alignment methods
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11Kalman filter approach
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12Test with simulated cosmic tracks
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330k tracks

Promising, but some biases and convergence issues...



13MILLEPEDE
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14More about MILLEPEDE
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15Testing with simulated events
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16MILLEPEDE results for real data
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cm



17Improvements in residuals
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18One straw:  extreme case
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19Summary
Before alignment of wires in CDC  need to compensate for straw 
deformation

This changes time-to-distance relationship...

We align each wire at each end of the straw  ~14k parameters!
First pass results with MILLEPEDE show that this can be managed...
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