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Alignment of the Silicon Vertex Tracker (SVT)

* Track-based alignment of SVT requires fitting many parameters: N ..., XN, =66x2x3x2=792
* Program millepede does linear least squares with many parameters.
o Uses matrix form of least squares method and divide the elements into two classes.
» Global parameters — the geometry misalignments. Same in all events.
» Local — individual track fit parameters. Change event-to-event.
o Calculate first partial derivatives of the fit residuals with respect to the
local (i.e. fit) parameters and global parameters (geometry misalignments).
o Manipulate the linear least squares matrix to isolate the global parameters

(geometry) and invert the results to obtain the solution.
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|Ideal Geometry Validated — less than 3um difference between engineering drawings and

ideal geomEtry, pitch adapter copper heat sink heat sink ridge
Tehacell chi epoxy/bus cable
Geometry package S i / |
e Common Java utility for \\‘ T\ £ F\\l/‘ :
gem.c and reconstructic?n. \Sensor ;\wad me o epoxylbus cable
* Fullinvento ry of materlal/' Side view of upstream end of module in gemc
in SVT plus survey data. Type 1 events test
 CLAS-NOTE 2017-008. 5ol o
Contributors
* Sereres Johnston — ANL postdoc, see summary below. 100}
. s . :

Charles Platt — University of Surrey masters student. 50 fed — Old Type-1 code |
Type-2 Events E 'Blue - New Type-2 code |
: E 0O
* Include non-horizontal modules. - |
. -50f

Type-2 code written and tested first with type-1 events.

Using gemc.4a.2.0/coatjava.7.5. /_wg_/' .

For ideal geometry, misalighments <5 um as expected.
Testing with full-fledged type-2 events reveals some
issues with the reconstruction - under investigation.
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