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 New Agreement has been signed for 2019

AA366/10 Addendum-V
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 2019 Agreement has 5 Working Packages. 3 of them 
concern with GEANT-4 Geometry Descriptions 
development

 WP1: Adding New Volumes in Geant4 Baseline 
Geometry

 WP2: Material checks for the New Small Wheel

 WP5: Development of Reference Geometry database of 
ATLAS Detector

AA366/10 Addendum-V
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 We are using CATIA as a hub for collection of various 
geometry descriptions 

Methodology

S-Team ATLAS TCn

As-Built Geometry

Geometry for 
Physics Analyses

CDD
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 Having CATIA as a Geometry hub we can make different 
analyses Like:

1. XML-vs-As_Built

2. GeoModel-vs-As_Built

3. Geant-vs-As_Built

 We have developed life cycle for analyses and new volumes 
preparation 

 We have 9 steps 

Methodology
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01:  Reproduction of 3D geometry from S-Team

Life Cycle
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Searching Models in DB

Estimation

Reproduction from Drawings Download

Yes

No

Case Study:

 ECT Project: 902 Drawings added

 Coils Project: 225 Drawings added

 MDT Structure: 74 Drawings added

 Warm Structure: 127 Drawings added



02:  Getting GEANT-4 model in CATIA

Life Cycle
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Dump from .gdml

Dump from VP1

Facets

Facets

03:     Structuration of CATIA model according to GEANT-4 
model

Separation volumes in CATIA 
model



04:  Compare Analyses: CATIA-vs-GEANT

Life Cycle
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Run CATIA/DMU for Volume

Report Preparation

Next Volume
Finish

Yes

No

Yes

No



05:  Report Submission on Simulation/Muon meetings

Life Cycle
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Status definition for each Diff

Add to List

Yes

No

No

Yes

Next Diff

Yes

No

Finish



06:  Simplification of CATIA Volumes

Life Cycle
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Calculation volume and weight

Remove details

Yes

No

Next Volume

Yes

No

Simplified Model

Modify the basic primitives



07:  XML generation

Life Cycle
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Extracting parameters values 
from CATIA model

Fill amdb_simrec Tamplets



08:  Integration Conflicts checking

Life Cycle
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Run XML in Athena  -> gdml

Run gdml in Geant -> wrml

No

Yes

Preparation of new XML (07)

Preparation of tech. report

Upload in CATIA full_G4+wrml

Run CATIA/DMU for clashes

Modification of CATIA model



09:  Modification SIM-XML Gitlab repository

Life Cycle
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Upload XML+reports on Gitlab

Generation merge request

MR approval and repository 
update



 Laurent propose to investigate: 

1. Supports in MS, Sector 5 eta=[-1,1] and Sector 12 eta=[1, 2.7]

2. Barrel in Sector 3 (large chambers) eta<1 including all services

3. An RZ view of different supports in MS, all have in common a Boolean construction and 
potential overlap. So, we need to,

1. Investigate of overlaps and in same time Muon people 
should check data/MC for sector 5 and 12

2. If sector 5 eta=[-1,1] shows a large discrepancy data/MC, 
continue by checking voussoirs (Boolean construction) and 
struts …

3. If not and if the sector 12 is wrong, start by stadying
around wta=1.5 which could be wrongly done: shielding 
description, missing services, etc.

4. Take a “good” sector in the barrel i.e. sector 3(large 
chambers) only in the barrel eta<[1] and start a list of 
services which are in this part (estimate the weight of 
each part)

Wish list from Experts
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Proposals: 

Laurent: 

1/ I am convinced that your work is going in the correct direction to improve our MS description. 

2/ at the end all the directions that you propose should be studied. 

3/ Remarks: 

3.1/ If I remember, experts will correct me, we have a "reasonable" description of the barrel 

toroid (momentum resolution MC/Data is in "agreement") which is not the case for the 

endCap region 

3.2/ comparison between data/mc sector by sector for all eta should show us where we 

should compare catia/g4 i.e: sector 5 for eta=[-1,1] is surely good, sector 12 eta=[1,2.7] 

should be checked. (these plots are certainly existing, we just need to go through) 

4/ In attachment an RZ view of different supports in MS, all have in common a boolean construction 

and potential overlap (two problems which could be linked). If I should prioritize the work, I could 

propose: 

 start by the direction 2 (investigations of Overlaps) during the same time, muon people 

should check data/MC for sector 5 and 12 

 if sector 5 eta=[-1,1] shows a large discrepancy data/mc continue by checking voussoirs 

(boolean construction) and struts...(I do not thing so) 

 If not and if the sector 12 is wrong, start by studying around eta =1.5  which could be 

wrongly done: shielding description, missing services,... 

 

 

 

 

 

 

 

 

 

1/ Barrel coil: ~85 tons in G4 and ~92 tons in catia could you provide the list of objects 

(voussoir,strut,cryostat,tie rod,...) to determine where the ~8 to 10 tons is located? 



 ADA propose to investigate: 

1. Existing XML of full Toroid

2. EndCAP Toroid for missing materials

 Markus ELSING propose to investigate: 

1. Overlaps in existing GeoModel descriptions

 Zach, Laurent, ADA, Jochen propose:

1. to have “as-built” geometry  in CATIA for reference

Wish list from Experts
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Preliminary ToDo list for G-Team (Jochen)
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 Calorimeter Services



Preliminary ToDo list for G-Team (Jochen)
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 Calorimeter Services



Preliminary ToDo list for G-Team (Jochen)
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 GeoMODEL Services



Preliminary ToDo list for G-Team (Jochen)
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 Muon  Services



Preliminary ToDo list for G-Team (Jochen)
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 Muon  Services



Preliminary ToDo list for G-Team (Jochen)

 Magnet Services
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Preliminary ToDo list for G-Team (Jochen)
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 Magnet Services



Preliminary ToDo list for G-Team (Jochen)
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 JD Services



Preliminary ToDo list for G-Team (Jochen)
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 JD Services



Preliminary ToDo list for G-Team (Jochen)
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 Racks, Cable Trays



Preliminary ToDo list for G-Team (Jochen)
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 Racks, Cable Trays



Preliminary ToDo list for G-Team (Jochen)
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 Cooling and Gas Pipes



Preliminary ToDo list for G-Team (Jochen)
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 Cooling and Gas Pipes



Preliminary ToDo list for G-Team (Jochen)
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 It was agreed by Christoph and Jochen 



Preliminary ToDo list for G-Team (Zach/Daniel)
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 GAP Region



Preliminary ToDo list for G-Team (Zach/Daniel)
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 Middle Services
 Outer Services

 GAP Region



Preliminary ToDo list for G-Team (Zach/Daniel)
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 GAP Region
 R08 – Electronic Boxes 



Preliminary ToDo list for G-Team (Zach/Daniel)
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 GAP Region
 R09 – LA Drain Line



Preliminary ToDo list for G-Team (Zach/Daniel)
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 GAP Region
 R10 – LA Pump



Preliminary ToDo list for G-Team (Zach/Daniel)
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 GAP Region
 R11 – By Pass Tube



Preliminary ToDo list for G-Team (Zach/Daniel)
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 GAP Region
 R13 – LN2-GN2 Lines



Preliminary ToDo list for G-Team (Zach/Daniel)
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 GAP Region
 R14 – Cryostat Safety Line



Preliminary ToDo list for G-Team (Zach/Daniel)
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 GAP Region
 R15 – Solenoid Line



Preliminary ToDo list for G-Team (Zach/Daniel)
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 GAP Region
 R16 – Middle Services – S1 Supports



Preliminary ToDo list for G-Team (Zach/Daniel)

Muon Software Meeting 14 March, 2019

 GAP Region
 R17 – Middle Services – S1 Cables



Preliminary ToDo list for G-Team (Zach/Daniel)
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 GAP Region
 R18 – Middle Services – S1 Pipes



Already done Projects
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 9 big projects have been done

 Conclusion: GEANT-4 geometry is far away from as-built 
geometry

0%

20%

40%

60%

80%

100%



 Compare Analyses

Already done Projects
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• Coils Study

• TGC1

• TGC2-3

• MDT

• ECT

• Heavy Truck

• ECT Tower

• Flx-Chain S9

• Integration



Already done Projects
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• Coils Study

• TGC1

• TGC2-3

• MDT

• ECT

• Heavy Truck

• ECT Tower

• Flx-Chain S9

• Integration



Already done Projects
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• Coils Study

• TGC1

• TGC2-3

• MDT

• ECT

• Heavy Truck

• ECT Tower

• Flx-Chain S9

• Integration



Already done Projects
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• Coils Study

• TGC1

• TGC2-3

• MDT

• ECT

• Heavy Truck

• ECT Tower

• Flx-Chain S9

• Integration



Source geometry has been taken from SmarTeam Engineering Database:
Path :  ATLAS CURRENT/Detector System/Magnets ATLAS/Toroid Magnets ATLAS/Barrel Toroid Magnet 

Model:  ST0268528 ECT assembly side C (id: CAD000628534)

Missing parts have been created from 902 CDD Drawings

Already done Projects
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• Coils Study

• TGC1

• TGC2-3

• MDT

• ECT

• Heavy Truck

• ECT Tower

• Flx-Chain S9

• Integration



SmarTeam doc. N:  ST0267137_01
Last Modification:  08/05/2015

GEANT-4 Geometry
XML Release: amdb_simrec.r.08.01

Already done Projects
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• Coils Study

• TGC1

• TGC2-3

• MDT

• ECT

• Heavy Truck

• ECT Tower

• Flx-Chain S9

• Integration



Already done Projects
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ST0736882_01

• Coils Study

• TGC1

• TGC2-3

• MDT

• ECT

• Heavy Truck

• ECT Tower

• Flx-Chain S9

• Integration



• Coils Study

• TGC1

• TGC2-3

• MDT

• ECT

• Heavy Truck

• ECT Tower

• Flx-Chain S9

• Integration

Already done Projects
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Sector 9



• Coils Study

• TGC1

• TGC2-3

• MDT

• ECT

• Heavy Truck

• ECT Tower

• Flx-Chain S9

• Integration

Already done Projects
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 External Conflicts of ECT

Already done Projects
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• Coils Study

• TGC1

• TGC2-3

• MDT

• ECT

• Heavy Truck

• ECT Tower

• Flx-Chain S9

• Integration



Actual ToDo list for G-Team (WP1-Adding)
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#01:  Outer Services in GAP region

#02:  JD Services in Sector 13

#03:  Middle Services in GAP region

#04:  CALO Services

#05:  Flexible Chain in Sectors 11

#06: Flexible Chain in Sectors 15

#07:  Platforms in missing Sectors



Actual ToDo list for G-Team (WP2-Compare)
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#01:  Warm Structure

#02:  Flexible Chain in Sector 9

#03:  Feet’s

#04:  Services of Magnet System in Sector 7

#05:  JD Services in Sectors 7 and 9

#06:  Platforms in Sector 5 and 13

#07:  CALO Services



Thank you
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