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Introduction

- Update on the alignment work within WP3
- Will be talking about:

- Updates to the Bach alignment toolkit
- Alignment support for the LHCb timepix3 telescope
- Studies of the performance of the upgrade LHCb vertex locator



Bach Alignment Toolkit



Bach alignment toolkit

ATDA Alignment package user guide

- Software package for aligning telescope like detectors
- Previously developed as part of the original AIDA project (Task 2:10)
- Has been used by:

- LHCb timepix3 telescope

+ LHC beamgas vertex group

- MICE (Muon lonising Cooling Experiment)



Changes to Bach

[ chrisburr / Bach @Unwateh~ 1 kStar 0 | YFork 0
<> Code Issues 0 Pull requests O Projects 0 wiki Pulse Graphs Settings
The Bach Alignment Package Edit
Add topics
D 49 commits P 2 branches © Oreleases 22 1 contributor

Branch: move-to-dddhep~ | New pull request Createnewfile | Upload files  Find file
This branch is 22 commits ahead of master. [1Pull request [2) Compare
'l chrisburr Add notebook to analyse example Latest commit 758b176 20 hours ago
i Bach Add support for writing out the alignment conditions and updating the... 2 months ago
i Millepede Update tracks after each iteration and fix bug when updating rotations 20 hours ago
i ThAlgorithms Update tracks after each iteration and fix bug when updating rotations 20 hours ago
i ThKernel Correct use of localToWorld and worldToLocal to account for alignment... 3 months ago
| example Add notebook to analyse example 20 hours ago
B .gitignore Update project to use clang format 4 months ago
[) Bach.sublime-project Update project to use clang format 4 months ago
[E) CMakeLists.txt Replace TbGeometrySve (non-functional but runs) 3 months ago
[E) README.md Improve example 20 hours ago

manual.pdf Updated version 3years ago

- Project source moved to GitHUb (nttps://github.com/chrisburr/Bach)
- Build system modified to use CMake
- Replaced custom detector description with DD4hep


https://github.com/chrisburr/Bach

LHCb timpix3 telescope

(0.000000, 0.000000, 19.017325)

- Test geometry needed to perform validation studies

- Developed a DD4hep driver for a “LHCb timpix3 telescope” like geometry



Validation
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Alignment constants for plane 3 before and after alignment for 1000 different alignment scenarios



Milestone 40

EADA

Running prototype for alignment toolkit

Borghi, S. (UNIMAN) et al

31 danuary 2017

©ADA

- Milestone 40 was submitted on time at the end of January
- “Running prototype for alignment toolkit”
- Since submission:

- Bug preventing the alignment of rotations has been fixed
- Alignment constants can now be read back using DD4hep
- Multiple alignment iterations can now be used



Testbeam Alignment



Timepix3 telescope

- Comprised of 8 timepix3 sensors

- Each has a 256x256 grid of 55x55 um pixels

- Rotated by ~ 9 about x/y to improve resolution/charge sharing
- 35mm between each plane in each arm
- Remotely movable (Tx/Ty/Ry) DuT can be placed between the arms



eam Alignment
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- Last year had 3 testbeam periods (May, August and November)
- 2240 separate runs taken and most have good alignments available
- Currently developing a web interface to easily view information about each run



LHCb Vertex Locator



Real time alignment and calibration

- In Run2, a novel real-time alignment procedure was developed at LHCb
- Alignment is evaluated within a few minutes for each fill and updated if needed
- Parallelised across ~ 1700 nodes of the online farm

- The full aligned detector and the possibility to run the same reconstruction in
the trigger allows to obtain the same online and offline performance




Status in 2016

- Everything ran smoothly and with alignment fully automated
- Alignment parameters updated automatically if outside of tolerances

- Every ~ 3 fills on average for VELO
- Every ~ 10 fills on average for tracker
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LHCb Upgrade Vertex Locator



LHCb Upgrade Vertex Locator
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- Much of the LHCb detector will be replaced during LHC Long Shutdown 2 (2018)
- Vertex locator
- Tracking detectors
- RICH - replacing photon detectors
- All readout electronics



LHCb Upgrade Vertex Locator

- 52 modules each containing silicon pixel detectors

- Split into two retractable halves
- Prototype modules have been found to rotate around y when cooled
- O(5x) larger than the current tolerances



Performance studies

- Studies under way using the full LHCb simulation and reconstruction
- Evaluating how much alignment can be used to correct for distortions
- Examining many potentially effected quantities:

- Track and PV reconstruction

- Momentum resolution

- Tracking efficiency
- Lifetime measurements
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Conclusions

- Bach is now integrated with DD4hep
- LHCb real-time alignment procedure run smoothly in 2016
- no major changes required for 2017
- Will continue the support alignment of the timepix3 telescope

- Several test beams planned for this year
- First functional LHCb VP module prototype should be tested!

- LHCb upgrade vertex locator alignment work ongoing
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