SVX Alig nment

Tracking Meeting

10 th July ´02

R.McNulty, T.Shears,

University of Liverpool

Proof of Principle

(CDF Note 5700)

¯ Procedure Tested and Validated with Simulation

Convergence Correct.

Error Estimate Correct.

Robust Procedure

Mechanical S urvey Numbers

OGP measures sensors on ladder to 1um.

Construction good to 3um

CMM measures ladders on bulkheads to

10um.

Constuction good to 15um

Beware the

Bows:

CMM and OGP disagree 25% of the time

CMM measures to 40um

Wedge number

Transverse

Shift (um)

Apply Alignment to N ominals

Note:

Wafer to

wafer

agreement

Outlier

Wafer

1 - 2

Wafer

3 - 4

Wafer

2 - 3

Little sensitivityto

OGP measurements

Within alignment precision OGP true and better, so only move LADDERS

Wafer to wafer (OGP)

OGP (um)

Alignment (um)

Ladder Shifts (Barrel 1)

Ladder Shifts (Barrel 1)

¯ CMM and Alignment

Agree on Size of Shift

¯ Precision of

Alignment better than

CMM

¯ Resolution agrees with

CMM precision

¯ Problem: Signs are

Opposite !!!

(not yet understood; talking to Andy)

Ladder Shifts (Barrel 0)

Ladder Shifts (Barrel 2)

Radial

Shifts

(um)

Apply Alignment to N ominals

Note:

Average

Offset is

˘ 45um

Rows are shifts R1 - R4

Columns are La yers 1 - 5 R1 R2 R3 R4

Rot xz

Ordered by barrel,layer,wedge

D z

Ordered by barrel,layer,wedge

D R

Ordered by barrel,layer,wedge

¯ Choose tracks with hits in all layers

¯ Performcircle fit

Biased Resid uals (Lay er 1)

Biased Resid uals (Lay er2 and 3)

Biased Resid uals (Lay er4 and 5)

Biased Resid uals

¯ Better than n ominals by 0.7 - 3.4u m

˘ Tribute to construction!

¯ Slightly better than align_20 by 0.2 - 0.7u m

¯ (These nu mbers require unfolding to get

point precision: s = s

extrap

+ � s

silicon

� s

align

)

¯ Choose tracks with hits in all layers

¯ Performcircle fit

Overlap Biased Residuals (Lay er 1)

Overlap Biased Residuals (L2 and 3)

Overlap Biased Residuals (L4 and 5)

Overlap Biased Residuals

¯ Better than n ominals by 1.2 - 5.7u m

˘ Tribute to construction!

¯ Better than align_20 by 2.6 - 5.7u m

˘ Not surprising (no constraint on olaps)

˘ (Align_20 slightlyworse than nominals)

¯ (These nu mbers require unfolding to get

point precision: s = s

extrap

+ � s

silicon

� s

align

)

Conclusions

¯ This align ment pro cedure gives consistent results with the mechanical surveys

¯ Point resolutions better than survey

¯ So me i mp rovemen ts on align_20 particularly in overlaps.

¯ Action: Create al i gnment table and let others test. Confront with more data challenges.