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Alighment

e straight line model: x = X(2) + x,,, =az+b+x,,;y=Y(@) + y,,, =cz+d+Y,,,
* considering misalignment:
local parameters (track parameters): a, b, ¢, d

global parameters (alignment parameters): Ax, Ay, Ay, Az, Aa, AfS
X(plocal gslobaly — g7 4+ b — Ax + yAy + a(Az + xAS + yAa)
y(plocal gglobaly — 7 4 d — Ay — xAy + c(Az + xAS + yAa)
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Interface to Millepede

e using simulated data from G4
* interface to Millepede to solve the matrix, then get the corrected

Beam direction

alignment parameters . P /
* digitizing the simulation data, randomly change the ideal geometry ==
If add Ax, Ay, Ay only: Unit: mm Unit:rad <
chiplD |DeltaX setting |DeltaX fitted| DeltaY setting
1 0.07253 0.07250 -0.02467
""""""""" 2 | o003 002024  oo02448
""""""""" 3 | o340 | 003747 | 002094
""""""""" 4 | oosses 004852 001967
""""""""" 5 | -0oosss | 000853 004181
""""""""" 6 | 003031 | 003015 003201  ooosss | ooz
""""""""" 7 |  oowse | o063 00301
""""""""" 8 | 002344 00282 | 001411 | 001378 001306 0.01160
""""""""" O | 0oo73 00073 | 003910 | 003913 |  -000168 | 000220

0.02780

0.02/782

0.01526

0.08520 -0.00332

-0.00248




Residual Plots
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* Residual plots Ideal/before alignment/ after alignment

~100,000 tracks
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* All residual plots can be corrected well, although some mis-alignment parameters can't

be corrected well

Next Plan

* using actual geometry simulation data

* constrains
» official Millepede?2
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11 hits position fit, residual calculated from another hit

material

chip0 chip2 chip4 chip6 chip8 chip10
budget sigma (um) | sigma (um) | sigma (um) | sigma (um) | sigma (um) | sigma (um)
(X/X0 %)
50um 0.697 6.79/6.55 3.69/3.75 4.56/4.55 4.76/4.67 3.79/3.72 6.74/6.85
100um 0.804 7.12/6.95 3.82/3.84 4.91/4.85 4.99/4.99 3.86/3.79 6.91/7.32
150um 0.911 7.54/7.00 3.85/3.96 5.11/5.06 5.16/5.17 3.90/3.92 7.25/7.54
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Influence of alignment parameters on spatial resolution

* Translation on X and Y only influence the mean value of residual plots Beam direction
w
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* Translation on Z and Rotation around X Y have little effect on residual plots
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* Rotation around Z(beam direction) have great effect on spatial resolution
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* The horizontal assembly error is preferably within 60 microns
 The error of rotation around the beam direction is best controlled within 0.5 degrees
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Summary

* | will don't consider Translation on Z and Rotation around XY alignment , only
considering Translation on XY and Rotation around Z (beam direction) alignment
e | will perform 100 run Geant4 simulation and misalignment randomly, test the stability of

alignment by residual plots.



MOST?2 offline tracking reconstruction and alignment

Shugi Li, Hao Zeng, Gang Li, Linghui Wu, Zhijun Liang (IHEP)
Yiming Hu (NJU)

Tue, Oct20, 2022



Alighment

« straight line model: x = X(z) + x,,, = @z +b+x,;y=Y72)+Yy,, =E|Z +d+ Y,

e considering misalignment

Building the linear relationship between the track parameters and the alignment constants

Simple situation (Discard the second-order miniature):
local local

local local local
Xeorr — Xmeas — — Au + meaSA}/ alAw + measAﬂ ymeaSAa)
local local local local local
Yeorr — Ymeas — — Ay — measA}/ +He[Aw + xmeasAﬂ + ymeasAa)

Actual situation (Discard the second-order miniature): Veorr

local local local
Xeorr — Xmeas = — Au + ymeasAy Td j —
local local local N
Yeorr — Ymeas — — Av + ymeasAy +|C

cvents

. minimize: £= ¥ (Z(Z(Z"’"r’g)))

data sets

tracks \ hits

Apx

local local .
X0+ Ay, %Y + Awcosa — Avsina

= ARR(r8°% — y) — Ar

—alAp — c(Aa + sina) — (Aasina — cosa)




