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Dear Sir/Madam,  
 
It is my pleasure to recommend Andrew Morris as an excellent candidate for the postdoctoral 
researcher position in the LHCb Group at the Centre de Physique des Particules de 
Marseille (CPPM) and Aix-Marseille University (AMU). Based on my ten years of 
postdoctoral experience working with, and supervising, PhD students across Europe, I suggest 
that you seriously consider his application.  
 
I have been working closely with Andrew on his data analysis topic during the course of his 
PhD, the study of time-dependent CP-violation using B0->Dpipi decays at LHCb. The analysis 
team consists of six members, where Andrew should be considered as the lead analyst and 
future contact author for the forthcoming publication. The analysis is currently under internal 
review and we are pushing to reach publication by the end of the summer. This measurement 
is a complex and ambitious analysis that would have posed a significant learning curve and 
challenge for any student or postdoc, Andrew has faced this admirably. He is involved in most 
parts of the analysis, leading the data processing and selection studies, performing the 
invariant mass fits to select signal candidates, making contributions to the C++ based fitting 
framework Laura++ that are required to perform the multi-dimensional time-dependent 
analysis, and studying the variation of the signal efficiency and the impact of background 
processes.  
 
Andrew has made excellent progress during the course of his PhD such that for the last six to 
twelve months he is showing that he is ready to make the step to become a successful 
postdoctoral researcher. His attention to detail and ability to critique both his own work, and 
that of others, have improved significantly so that he is now able to work independently as 
efficiently as he is within a team. He is a strong communicator and has developed his 
presentation skills through numerous talks in LHCb meetings and at a conference (virtually, 
due to Covid-19). His programming skills in both C++ and python are strong and it is an area 
in which he is interested to continue learning and improving. In general, Andrew is a pleasure 
to work with as part of the analysis team. He has a strong work ethic and is self-motivated, 
with a willingness and interest to learn and understand new things. He presents his work at 
almost every biweekly analysis meeting, and is now happy to ask questions and make 
suggestions to other members of the group.  
 

Mark Whitehead 
Gloria Corti, Michal Kreps 

On behalf of the Simulation Project
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Reminder - MC productions
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Requirements for minimal full U2 sim?
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What infrastructure do we need?
• On the timescale of the scoping document, what do we need? 
• Generate upgrade events with Gauss-on-Gaussino in the production system 
• Versioning of geometry in Detector 
• Simulation branch for conditions 
• Detector restructuring/refactoring to allow common classes 
• Detector geometries and minimum detector element classes 
• Digitisation - infrastructure for lighter/pass through options 
• Digitisation - sub-detector code
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(S) = Simulation Group, (C) = Core Software and (D) = Detector groups
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First versions for most of the (D) parts too for tracking detectors
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Sim11 - Simulation software framework
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Gauss documentation

Gaussino documentation

https://lhcb-gauss.docs.cern.ch/v60r0/
https://gaussino.docs.cern.ch/v1r0/
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Sim11 - Simulation software framework
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• Gauss is the main customer for geometry at this point in time 

• Pre-requisites for DD4Hep simulation with Sim11 
• Detector Project 

• xml files in compact xml directories 
• Detector elements with sensitive detector information 

• Gauss-on-Gaussino 
• Python configuration file in Sim/Gauss/python/Detector 

• Combination of detectors chosen in Detector/Gauss 

• Tools available or WIP to check geometry, material scans etc

Geometry in simulation
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• Refactoring and restructuring of Detector completed 
• A released version must be able to create the representation of all versions of LHCb needed by 

the experiment 
• Choose a version by selecting the required LHCb.xml file 

• Share common code, e.g. Run4 detector will reuse much of Run3 
• Directories for each Run period (3/4/5) with versioning 
• Better control sub-detectors path and versions 

• Convention enforced at GitLab CI level 

• Conditions are needed even if ‘perfect’ 
• New sim11/run5-ideal branch setup 
• Access to conditions needed also at initialisation 

• Working for magnetic field 
• Not yet for sub-detectors before passing them to Geant4, to be tackled ASAP
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A huge effort from Simulation & 
Core software - in particular CERN 

& Warwick

   Detector Software Project and Conditions 
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• Pushing to get first tracking system simulation going 
• Merge requests exist for tracking detectors 

• VP -> TV, UT -> UP and MP (+Run 3 FT with modifications) 
• Ongoing work from other sub-detectors! 

• TORCH and RICH require Geant4 physics related work, WIP 
• RICH1 and RICH2 Run3 geometry can be used as is 
• ECAL geometry, WIP 

• The challenge is to put them together 
• Not a trivial task 
• Review, validate and deploy integrated detector code 
• Finding and fixing problems 
• A few things still to do in the general simulation framework 
• Meanwhile small samples produced on lxplus are being looked at and iterated upon
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Sub-detectors

TV Detector, Gauss, LHCb 
and conditions 

UP Detector, Gauss, LHCb 
and conditions 

MP Detector, Gauss, LHCb 
and conditions

https://gitlab.cern.ch/lhcb/Detector/-/merge_requests/457
https://gitlab.cern.ch/lhcb/Gauss/-/merge_requests/1030
https://gitlab.cern.ch/lhcb/LHCb/-/merge_requests/4375
https://gitlab.cern.ch/lhcb-conddb/lhcb-conditions-database/-/merge_requests/115
https://gitlab.cern.ch/lhcb/Detector/-/merge_requests/459
https://gitlab.cern.ch/lhcb/Gauss/-/merge_requests/1022
https://gitlab.cern.ch/lhcb/LHCb/-/merge_requests/4349
https://gitlab.cern.ch/lhcb-conddb/lhcb-conditions-database/-/merge_requests/112
https://gitlab.cern.ch/lhcb/Detector/-/merge_requests/463
https://gitlab.cern.ch/lhcb/Gauss/-/merge_requests/1032
https://gitlab.cern.ch/lhcb/LHCb/-/merge_requests/4372
https://gitlab.cern.ch/lhcb-conddb/lhcb-conditions-database/-/merge_requests/113
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• Define datatypes for Runs 3,4 and 5 WIP 
• Include LHCbPR tests for US detectors WIP 
• Prepare inclusion of detector in LHCb.xml 
• Correct and validate beam pipe in DD4Hep Boost priority? 
• Review Detector and remove unnecessary parts e.g. BLS WIP 
• Modify SciFi to remove active area covered by MP WIP 
• Steering Run 5 detector in Gauss WIP 
• Grid jobs configuration and propagation of options WIP 
• Further improvements/changes from sub-detectors WIP 
• Test and deploy light digitisation WIP
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Software next steps
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• Transforms hits generated in sensitive detectors by Gauss to mimic their 
response 

• Specific simulation required for each sub-detector - match technology 
and electronic readout 

• Detector projects provide the specific parts - Simulation project 
responsible for consistent integration and coherent output 

• Additional hits can be added from Spillover events and LHC background 

• Output: digitised data mimicking real date from the real detector 
• Emulation of raw data must be consistent with that from the firmware 

• Not necessary for new detectors for the scoping document
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Boole - Digitisation
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• For some detectors, we have a reasonable idea about electronics  
• E.g. SciFi for now can use Run 3 digitisation 

• For new detectors it is not yet known what to do in this step 
• Create lightweight option to serialise MCHits and pack them 
• Generic for all tracking detectors 
• Other detectors can use the same idea with specific developments 

• Ensure we can run with a mixture of options 
• E.g. Run 3 full for SciFi + lightweight TV, UP and MP 

• Work is progressing well, need a final push to get it production ready
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Lightweight digitisation
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• Grid productions need SW projects and data packages need to be 
released and available on CVMFS 
• Gauss, [Boole] and data packages under control of the Simulation Project 
• Other parts, such as reconstruction, under responsibility of other projects 

• Not anticipated to run in production environment for scoping studies 

• Once software in place, define the production models 
• LbMCSubmit makes this much easier but still requires some work 

• Supporting various combinations of descoping options will be a challenge 
• Make sure we can to organise support for all detector options
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Centralised productions

Reminder: We will try to produce what is requested, but we don’t define which options are required!
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Timeline
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G. Corti on behalf of Sim PLs 20

Milestones for scoping document

Simulation For Future Upgrades - 17 Jan 2024 Status and Plans

Technical test of Gauss-on-
Gaussino on grid

end of January

Production campaign for Scoping 
document with default tracking 
detectors

early February

Production campaign for 
Scoping document with default 
full detector 

early March

Production campaign for Scoping 
document with alternative 
detector layouts

April

Submitted yesterday

Delayed, estimate early March

Likely delayed, estimate mid March

Timeline
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Small samples produced privately by Mark Whitehead before Christmas are being looked at 

Feedback we obtained decreases chance of problems in actual productions
Hopefully won’t slip much further, feedback on private samples decreases the chance of further issues

Submitted 21st Feb

Delayed mid March onwards          

Delayed April (hopefully by middle)    
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Backups
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Centralised productions 2
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Pile up
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Spill-over (aka out-of-time pileup)
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Simulation and Upgrade 2
• Private samples generated before Christmas 
• Putting together the MRs from VT, UP and MT for U2 tracking 
• RICH1 material included 
• Luminosity of 1e34 

• Samples available 
• 250 Minbias events: /afs/cern.ch/work/m/mwhitehe/public/

Gauss-30000000-250ev-20231219.sim 
• 1000 Incl b events: /eos/lhcb/user/m/mwhitehe/

Gauss-10000000-1000ev-20231220_incb.sim 
• 250 Bs->Jpsiphi events: /eos/lhcb/user/m/mwhitehe/

Gauss-13144001-250ev-20231221.sim
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http://cern.ch/work/m/mwhitehe/public/Gauss-30000000-250ev-20231219.sim
http://cern.ch/work/m/mwhitehe/public/Gauss-30000000-250ev-20231219.sim
http://cern.ch/work/m/mwhitehe/public/Gauss-30000000-250ev-20231219.sim
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New samples
• Private samples generated after Christmas 
• Putting together the MRs from VT, UP and MT for U2 tracking 
• RICH1 material included 
• Luminosity of 1e34 
• BeamSpot4D included -> timing information should be available (MR 129!) 
• Bug fixed last night and moved interaction point to (0,0,0) 

• Samples with timing available 
• 250 Minbias events: /afs/cern.ch/work/m/mwhitehe/public/

Gauss-30000000-250ev-20240201.sim 
• 1000 Incl b events: /eos/lhcb/user/m/mwhitehe/

Gauss-10000000-1000ev-20240201.sim
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https://gitlab.cern.ch/Gaussino/Gaussino/-/merge_requests/129

