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The Bach alignment toolkit

• An package for the alignment of telescope like detectors
• Minimal external dependencies (ROOT+boost)
• Developed as part of the previous AIDA project
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The Bach alignment toolkit - On GitHub

• Project source moved to github (https://github.com/chrisburr/Bach)

• Considering moving the repository to the AIDASoft github organisation
• Who is responsible for this?
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The Bach alignment toolkit - Developments

• Developments:
• Changed build system to use CMake
• Rewritten to use DD4hep for geometry instead of ROOT
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The Bach alignment toolkit - Milestone 40

• Milestone 40 due this month
• Sent report for review a couple of weeks ago

AIDA-2020 Consortium, 2017

Grant Agreement 654168 PUBLIC 1 / 
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Abstract:
This milestone report documents the modifications made to the Bach software package in order to 
provide a prototype alignment package with tight integration to the DD4hep toolkit.

RUNNING PROTOTYPE FOR ALIGNMENT TOOLKIT

Milestone: MS40

Date: dd/mm/yyyy 

Grant Agreement 654168 PUBLIC 4 / 

Executive summary
A prototype alignment package has been produced that is capable of correcting misalignments in 
DD4hep geometries. This work has been based on the BACH alignment package produced in the 
original AIDA project. Preliminary validation has been performed to show the true alignment can 
successfully recovered and future work will perform additional validation and further improve the 
integration with DD4hep.

1. INTRODUCTION
Experiments in high energy physics depend upon the accurate measurement of the trajectories of 
particles passing through detectors in order to calculate a wide range of physical quantities. In order 
to allow these quantities to be reconstructed with the greatest precision the exact position of the 
detector elements must be computed. The alignment constants describing this exact position are 
typically calculated in software by minimising the track residual, that is the difference between the 
position of the detected hit and the intercept of the fitted track. An overview of alignment methods 
used in high energy physics can be found in [1].
The BACH alignment package [2] was developed during the first AIDA project and provides a 
complete standalone package for the reconstruction of data in telescope like detectors, including: 
simulation, clustering, pattern recognition, track fitting and alignment. The minimisation is 
performed using MILLEPEDE [3]. The package has been used for the AIDA Timepix telescope[ 4] 
and is being considered for use by the LHC beam gas vertex group and the Muon Ionisation 
Cooling Experiment (MICE).
DD4hep [5] is software framework designed to provide a comprehensive solution for the detector 
description of high energy physics experiments. Despite BACH providing everything required for 
the reconstruction of data, integration with DD4hep allows for more advanced usage, such as 
arbitrarily nested detector elements and integration with other packages supported by DD4hep such 
as GEANT4 [6]. This milestone document describes the status current prototype.
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Next steps

Bach

• Move to AIDASoft organisation(?)
• Fix a bug with aligning rotations
• Allow multiple iterations of the alignment algorithm to be ran
• Add support for writing the alignment constants to a file

LHCb VeLo upgrade

• Model alignment affect of distortions seen in lab tests

Test beam

• Plan to provide alignment support for 2017 test beams
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