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Abstract

/ We present an overview of three alignment procedures developed for the Heavy Flavor Tracker[1] (HFT), the new silicon vertex detector of STAR experiment at RHIC. The three methods are iterative\
minimization techniques and use as input the hit residual information from primary tracks reconstructed by the STAR TPC. One relies on a factorization of the alignment steps and uses histogramming
techniques to improve the robustness of the minimization, while the other two use minimization algorithms applied either to 2 track 3D DCA or residual x? distribution, a technique developed for the CMS
detector[2]. The methods’ performance was extensively tested using simulations with mis-alignments. Here we present the basic elements of the methods, their estimated performance characteristics and
also their application to data collected from a PXL prototype beam test in 2013 and cosmic data taking ahead of 2014 RHIC run.
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» HFT designed to detect heavy flavor through Both procedures were also applied to the data obtained from special low luminosity runs with similar results.
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The alignment procedures were applied to correct geometry tables at several stages of full local to global
transformation. Overall alignment strategy is to first align PXL detector and then align IST and SSD relative to

Tech N ical design 3 nd geometry PXL, and finally place the whole HF T within the TPC and STAR magnet.

PXL Relative alignment:
To reach this goal, the STAR collaboration has installed a micro-vertex detector composed by :

* The existing SSD : a single layer | e Zero field cosmic data, obtained from runs during January and February

of silicon strip detector located 2014 were used for PXL relative alignment
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 Two hits on separate layers of a single sector of PXL were used to define
tracks and project to the opposite side of the detector. Residuals were
used for relative alignment between both PXL halves and then sectors.
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* Once ISTis aligned to PXL, cosmic tracks from the Time
Projection Chamber(TPC) with field on were matched to hits in
PXL and IST and used to align the whole of HFT with respect to
TPC.
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To fully exploit the high resolution of PXL detector and the whole HFT detector, it is essential to characterize the
geometrical placement of the different elements with as high precision as is possible. S umma ry
The goal of alignment is to calculate a set of six correction parameters that can be introduced to refine the geometry of
a given element at any point in the full local to global transformation.

With this in mind three different alignment procedures were developed to refine and corroborate the geometries

during commissioning. All three procedures are iterative minimization techniques using as input the hit residuals KThe HFT has been installed in STAR and taking_ data for 200 GeV Au+Au heavy\

obtained from tracks: . . .
ion collision.

DCA Minimization: * To fully take advantage of the intrinsically high resolution of the detector, it is

* Zero field cosmic data used for procedure are reconstructed as 2 necessary to accu rately align the different subassemblies.
separate tracks in STAR. | | * Three alighment procedures were tested in simulations and used in real data
* Tracks are projected from one side of PXL to the opposite. .
Procedure minimizes hit-track 3D DCA . \ ta klng.
» Several iterations using different minimization methods (GNU ° Pre“minary poinﬁng resolution is within design goals
GSL minimizer). \\ | /
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