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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.  
 

ECAL Upgrade II Workshop, December 2022
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Simulation Project
• Reminder of the structure moving forwards 

• Mattermost channels 
• Gaussino 
• Simulation 
• Geometry Validation
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Structure of the Simulation Project

3M. Kreps, G. Corti, A. Davis

https://lhcb-simulation.web.cern.ch/

Seeking coordinator for WP F, WP D
Contact lhcb-sim-coordination@cern.ch

Seeking coordinator for WP F, WP D 
contact lhcb-sim-coordination@cern.ch

https://lhcb-simulation.web.cern.ch/index.html

mailto:lhcb-sim-coordination@cern.ch
https://lhcb-simulation.web.cern.ch/index.html
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Introduction
• Reminder of the structure moving forwards 
• Gaussino 
• New core simulation framework 
• Moved experiment independent components 

out of Gauss 
• Ideal test-bed for new ideas/developments 

• Gauss-on-Gaussino 
• New version of the LHCb simulation framework 
• Based on Gaussino’s core functionality 
• Includes LHCb-specific parts
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» Recap: new LHCb simulation framework LHCB-TDR-017

 General overview from the CALO perspective in D. Manuzzi’s talk

(a) Gauss (Sim10) current dependencies

(b) Gauss-on-Gaussino (Sim11) dependencies

 Gaussino
 new core simulation framework,
 created by extracting experiment-independent

components from Gauss,
 ideal test bed for new developments,

 Gauss-on-Gaussino
 new version of LHCb simulation framework,
 based on Gaussino’s core functionalities,
 adds LHCb-specific components and

configurations,

[1/17]M. Mazurek CALO parallel session, 106th LHCb week
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Plans
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●

The path to Sim11 - step 1 

22

Now
But still 

a lot to
 

be done!

And setup production chain with Gauss→ Boole→ HLT1 → HLT2 → Sprucing 

M. Kreps, G. Corti, A. Davis

Modernisation of  
Boole the main  

part of the to-do 
list

Gaussino we just  
the magnetic field  
to be fixed (after  

Xmas)
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●

The path to Sim11 - step 1 

22

Now
But still 

a lot to
 

be done!

And setup production chain with Gauss→ Boole→ HLT1 → HLT2 → Sprucing 

M. Kreps, G. Corti, A. Davis

• Developments for Upgrade 1b and 2 should go towards Sim 11 
• Doesn’t make sense to aim for Sim 10 with DetDesc descriptions etc 
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Plans
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● Thank you to all the persons who contributed!
● We are not there yet

Run3 Status and Plans (Gauss and G-on-G)

23M. Kreps, G. Corti, A. Davis
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Boole
• Upgrade 1b will eventually build on the Run 3 DD4HEP setup
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● Much more work to be done
● Work ongoing for code modernisation for the usage of new Detector elements → Thanks to RICH, 

Muon and CALO as well as core software team

Run3 Status and Plans (Boole)

24

Round table introduced in Simulation Meetings on Tuesdays for contact with detector experts

M. Kreps, G. Corti, A. Davis
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Workflow, Boole/Reco
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Workflow, Boole/Reco
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(New) Detectors in Boole
• What is needed to be done for new detectors in Upgrade 1b/2? 
• Detector - geometry model implemented using DD4HEP 
• Handling of MC hits in sensitive detector elements 
• Configuration in Gauss 
• Event model classes (if necessary) 
• Translation of MC hits into objects for the reconstruction to use 

• We provide the basic infrastructure 
• Limited person power 
• Detector specifics need to come from the detector groups
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4th December 2022 10

ECAL simulation for Upgrade2
•Framework born for R&D studies 

Hybrid approach (Geant4 + parametrised transport of optical photons)  
Validation with test beam data  [arXiv:2205.02500]  

•Multiple module types and geometries  
SPACAL, SHASHLIK 
New definition of ECAL granularity regions  

•Current work: 
Porting of Calo Upgrade Ib/II geometry to DD4Hep 
Integration in G-on-G framework 
‣Get energy deposit in each cell to compare with current sim. 

•Detailed documentation already on GitLab

marco.pizzichemi@cern.ch - davide.zuliani@cern.ch 

The Hybrid-MC framework 
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Combination of Geant4 simulation and parametrized transport of optical photons:
➔ Based on a look-up table approach (optical calibration, see next slides)
➔ Allows to perform detailed studies with optical photons
➔ Greatly reduces CPU time wrt full ray-tracing  

Different module types and geometries and sources implemented:
➔ SPACAL, SHASHLIK
➔ From single modules (test beam) to full ECAL configurations  
➔ Particle flux from full LHCb simulation can be included

Documented and available to the collaboration on CERN GitLab:
➔ https://gitlab.cern.ch/spacal-rd/spacal-simulation

SPACAL module SHASHLIK module 

Full ECAL (Run5) 

marco.pizzichemi@cern.ch - davide.zuliani@cern.ch 

DD4Hep - Run5 ECAL examples
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Run5 ECAL Run5_rotated ECAL

davide.zuliani@cern.ch, marco.pizzichemi@cern.ch
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Versioning of detector/conditions
• Need to support Run 3, Upgrade 1b and Upgrade 2 
• Upgrade 1b builds on the Run 3 setup, accurate MT bolt-on studies are urgent 
• Upgrade 2 more a complete change 

• Should be possible to contrast/compare different detector options 
• Different geometries, technologies, conditions etc 
• Parallel studies for Upgrade 1b and Upgrade 2 for some sub-systems 

• Use of namespaces in Detector project 
• Everything should target the master branch with the correct namespaces 
• Upgrade1b:: and Upgrade2::

11
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Boole
• Upgrade 1b will eventually build on the Run 3 DD4Hep setup 
• This will be the Sim11 release  

• Before this is ready, some options for early studies 
• Bolt-on DD4Hep geometry to DetDesc simulation by importing it as GDML and 

adding active volumes by hand (short-term solution if all sub detectors needed) 
• Might end up being quite cumbersome for complex geometries? 

• Are considering a lightweight alternative during development 
• Aimed at Upgrade 1b/2 digitisation studies (though 1b studies may already be 

more advanced) 
• Either slotted into Gauss or as a lightweight second layer - to be seen

12
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Test beams
• Simulation for test beam programmes can be implemented in Gaussino 
• Geometry can be included in python/GMDL/DD4HEP 
• Very basic example in the Gaussino documentation

13

https://gaussino.docs.cern.ch/master/examples/external_detector.html
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Parallel Geometries
• Nice feature of Gaussino to compare different options at the same time 
• Compare materials, layouts etc 

• Useful for fast simulations 
• E.g. replace a part of the detector 

with a parallel volume that is  
used to do the fast simulation 

• For more please see here and here
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https://gitlab.cern.ch/lhcb/Gauss/-/merge_requests/757#test-mixed_geometryqmt
https://gaussino.docs.cern.ch/master/configuration/parallel_geometry.html
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Parallel Geometries
• Nice feature of Gaussino to compare different options at the same time 
• Compare materials, layouts etc 

• Useful for fast simulations 
• E.g. replace a part of the detector 

with a parallel volume that is  
used to do the fast simulation 

• For more please see here and here
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Figure 5: An example of a minimum bias event simulated for the Run3 beam conditions and

detector geometry using the current Gauss framework. An external plane-like detector that

collects information about traversing particles is depicted with the red line.
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https://gitlab.cern.ch/lhcb/Gauss/-/merge_requests/757#test-mixed_geometryqmt
https://gaussino.docs.cern.ch/master/configuration/parallel_geometry.html
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Fast simulation
• Gaussino provides infrastructure for fast simulations 
• Can interface with libraries such as Geant4 and machine learning methods 
• All in a coherent and robust way 
• More details in Michal’s talk from LHCb week parallel 

• Effort already quite advanced (and appreciated)!
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» Fast simulations in LHCb
LHCB-FIGURE-2019-017
F. Ratnikov (CHEP, 2019)
M. Rama (ICHEP, 2020)

Model Generation Decay Propagation Status in G-on-G
ReDecay    done

ParticleGun    done
SplitSim    done
RICHless    under tests

TrackerOnly    under tests
Lamarr    (NEW) in progress

Point library    (NEW) in progress
GANs    (NEW) in progress

In-house parametrizations
 Lamarr

Idea: ultra-fast simulation option where not only the detector
response, but also the reconstruction is parametrized

NEW models for CALO
 Point library

Idea: Extract points from a collection and transform them
based on properties of the particle

 Generative Adversarial Networks (GANs)
Idea: use GANs trained on the data produced by a detailed
simulation to generate showers in ECAL

[3/17]M. Mazurek CALO parallel session, 106th LHCb week

https://indico.cern.ch/event/1221949/contributions/5150185/attachments/2560692/4413550/fast_simulations_calo_parallel_session_v2.pdf
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Fast simulation
• Generative Adversarial Networks (GANs) 
• Talk from A. Rogachev in the simulation developments meeting 

• Shower/point library 
• Extract points from a full simulation sample and transforms/extrapolate them in 

fast simulation to match a given particle trajectory 
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» Fast simulations in LHCb
LHCB-FIGURE-2019-017
F. Ratnikov (CHEP, 2019)
M. Rama (ICHEP, 2020)

Model Generation Decay Propagation Status in G-on-G
ReDecay    done
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SplitSim    done
RICHless    under tests

TrackerOnly    under tests
Lamarr    (NEW) in progress

Point library    (NEW) in progress
GANs    (NEW) in progress

In-house parametrizations
 Lamarr

Idea: ultra-fast simulation option where not only the detector
response, but also the reconstruction is parametrized

NEW models for CALO
 Point library

Idea: Extract points from a collection and transform them
based on properties of the particle

 Generative Adversarial Networks (GANs)
Idea: use GANs trained on the data produced by a detailed
simulation to generate showers in ECAL

[3/17]M. Mazurek CALO parallel session, 106th LHCb week

https://indico.cern.ch/event/1094806/contributions/4634019/attachments/2354839/4018525/CALOGAN%20INTEGRATION%2020211127.pptx.pdf
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Feedback
• We’d be very happy to have any of your developments included! 
• If you have standalone code that could be generally used it would be great to get 

it in to Gauss/Gaussino/Lamarr where possible 
• The Hybrid MC framework presented yesterday by Marco a prime example which 

should already be able to fit into Gauss-on-Gaussino 

• Looks like there are plenty of discussions on-going 
• Gaussino and fast-sim talks in the ECAL parallel at the last LHCb week 

• Some examples available 
• If you need more, please let us know so we can produce them
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https://indico.cern.ch/event/1190718/contributions/5004368/attachments/2564716/4421706/Hybrid%20Monte%20Carlo%20framework%20single%20module%20optimisation%20and%20DD4hep%20integration.pdf
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Conclusion
• Lots going on, but lots more to do 
• Need inputs from the detectors to finalise the Run 3 Sim11 releases 
• Especially for Boole with DD4HEP geometry and new conditions 

• Gaussino and Gauss-on-Gaussino under active development 
• See the documentation for the latest guide to running them 
• Get in touch on mattermost incase development out-paces documentation 

• Let us know if you need anything else 
• We will always try to accommodate the needs to the detector groups!
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https://gaussino.docs.cern.ch/master/index.html

