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The STAR Heavy Flavor Tracker (HFT) was designed to provide high-precision tracking for the identitication of charmed hadron decays in heavy
ion collisions at RHIC. It consists of three independently mounted subsystems, providing four precision measurements along the track trajectory,
with the goal of pointing decay daughters back to vertices disp|acec}/by <100 microns from the primary event vertex. The ultimate efficiency
and resolution of the physics analysis will be driven by the quality of the simulation and reconstruction ot events in heavy ion collisions. In
particular, the geometry model must properly account for the relative misalignments of the HFT subsystems, along with the alignment of the
HFT relative to STAR’s primary tracking detector, the Time Projection Chamber (TPC).

The HFT Physics Program i The STAR AgML Geometry Model

Simulations of the STAR detector rely on a geometry model implemented
using AgML, an XML-based language for declaring the properties, content
and placement of volumes within the geometry tree.
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The STAR Detector Tracking inwards with gradually

improved resolution:
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- Intermediate Silicon Tracker (IST) Tables

- Silicon Strip Detector (SSD)
- Pixel Detector (PXL)
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Test the misalignment framework using |
simulated cosmic ray events and the HFT ~ Alignment procedure

detector alignment procedure converges to the misalignment
parameters applied to the pixel
detector after a few iterations.
Validation of the procedure with

Hit Moving

> TPC era with mm-scale hit resolution — STAR uses hit-moving
to account for the misalignments of active detectors
e Hits simulated using ideal geometry, moved along the track
trajectory to the misaligned detector position. The hit is

~ Straight line extrapolation of hit pairs
to opposite sectors
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Summary and Status
>AgML has been extended to provide support for the

Misalignment Use Cases & Requirements

>The HFT physics program requires simulations which account for misalignment of detector volumes in simulations
the many small misalignments of the active layers >The framework connects the ideal geometry mode, defined in

>Requires a framework connecting the geometry model to the the AgML source code, to the misalignment tables extracted
alignment tables stored in the database. from data analysis and stored in the database

>Needs to support current simulation framework -- partial >The code supports our existing GEANT3 based simulations,
misalignment of G3 geometry package allowing for the misalignment of detector volumes. Pixel

>Needs to support path to full misalignment -- using the ROOT sectors, and IST/SST ladder assemblies as test case
geometry package >The functionality to misalign physical volumes in the ROOT

geometry can be enabled, once we have migrated our
@ 6 o6 o6 o o o o6 o o6 o6 o6 o6 o o o simulations to use the ROOT geometry (concurrent project)
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