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 Mechanical imperfection in the construction and assembly of the detector (a few
hundred microns) may has significant impact on momentum measurement

* Track-based alignment is essential for track reconstruction
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* Mechanical imperfection in assembly of endplates (more than 200um)
* 16 components: Inner section, 6 steps and outer section of both ends

* Single wire displacement (~ 40um)
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Errors of single wire position

‘tom rms/pm
sense wire field wire
hole location 25.0 25.0
feedthrough in hole 6.3 6.3
crimp pin hole 12.5 12.5
wire in pin hole 31.3 10.0
total rms 42.4 30.3

Much less than the position error of endplates
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* 6 degree of freedoms for each component v 63{ Sx
* Translation in x, y and z l <.\ 7
* Rotationinx, yand z — x ““‘\ ez
 Some degree of freedoms constrained to ) 'x j Y
guarantee the stability and avoid weak = -~ FPl
modes —v12 ——12—
) E)x, ey’ 62 trackt ttrack
e 48 alignment parameters in total and the . ;
average displacement of both big endplates | —
fixed Arnens ~ Arack | :'

o Nominal wire position

e Actual wire position
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* Preliminary result using parameterization
of residual dependence to correct big
displacements

* Track fit using hits of the big outer endplate to
align the inner components
* Precise alignment with Millepede matrix
method

* Millepedell implemented to combine cosmic
and dimuon data samples

16



Parameterization of residual
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Estimate alignment parameters from fitting residual distribution
Used for pre-alignment

Layer
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Millepede 7 V4

-------------------------------------------------------

Residual definition (measured value - fitted

value) Jr ..........................
(ki) (k,i)
Tk dmeas dt'ra,ck

Constructing the Chi-Square of least square

method

Minimize Chi-Square and construct parameter data sets events tracks hits
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Solve the equation to get the estimation of 0 0 [ T
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Strategy of MDC+CGEM simultaneous alignment

» Step |: Preliminary alignment, especially for
estimating the rotation around z of CGEM,
with cosmic-ray data without magnetic field

» Strong correlation between Lorentz angle and
rotation of the cylinder around z (both cause a
shift of clusters in ¢)

» Step Il: Preliminary calibration of the Lorentz
angle combining the cosmic-ray data with
magnetic field

» Step Ill: Precise alighment combining
cosmic-ray and collision data, based on
preliminary results from cosmic-ray data

Outer endplate
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