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About Current WP’s

= Geometry update is on of the Working Package Georgian team is
executing in the framework of Collaboration agreement
AA366/10

[? T e . \ WPO01: “Checking G4 baseline geometry for
e — ' Integration conflicts and Conformity with as-built
geometry”
ATLAS AGREEMENT No. 366/10
Provision of Level of Effort in the area of Software
Development for the ATLAS Experiment
m—— ]' WPO02: “Adding New Volumes in Geant4 Baseline
. Geometry”

1he Georglan Ministry of Education and Science

Georglan Technical University / GTU

Georglan CADCAM Engineering Center / GCCRC
cam’

Represented by their Group Loador

page 1 of 9

= Staff: 4FTE allocated at Georgian Technical University
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Summary of Work has been Done

WP1:| Comparison of Geometries:

e Coils Study
e TGC1

e TGC2-3
 MDT

e ECT

* Integration

WP2:| Adding New Geometries:

e NSW ver.07/12/2012
* NSW ver. 31/03/2015
 NSW ver. 04/09/2015
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WP1: Comparison of Geometries

Coils Study

Total 2475 92348
Volume (mz) Weight (kg)

Source geometry has been taken from
SmarTeam Engineering Database:

Path : ATLAS2009/Detector System/Magnets ATLAS/Toroid Magnets

ATLAS/Barrel Toroid Magnet ATLAS/TB coils

Model: ST0301587 TB COIL SEC2 (id: CAD000323373)

Date : 01/11/2011

225 manufacturing drawings have been founded on CDD and

missing parts was added to primary Smarteam geometry
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WP1: Comparison of Geometries

*  Coils Study

= Compare Analyses

Model Volume (m3) Weight (kg) Difference (kg)
o i 92130
G4 80453 -11677
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WP1: Comparison of Geometries

TGC1 Model Material Density (kg/m3) Volume (m3)
5| Smarteam .
§ Geometry Aluminum 2700 5.0351/5.038
XML Geometry Aluminum 2700 2.79025/2.738
Smarteam .
/ Outer R|ng
il !
HHH Inner Ring
T
o T E
B SN -
S
HHU
HHd )
| Middle Support

Geometrical Inaccuracy ~ 100 kg

TGC1 Support Total discrepancy

Weight (kgs) Difference (kgs)
13'594.8/13'597
7°'533.7/7'397 -6'200
XML
I
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WP1: Comparison of Geometries

Coils Study
TGC1

TGC2-3

MDT
ECT

Integration

Weight Discrepancy Between CATIA and XML

TGC 2-3 Volume (m?) Weight (kgs)
Diferance
Outer Geometry 0.7725 5819 2086 3733
Middle Geometry 2.0126 8083 5434 2649

0.1033

Inner Geometry 437

Total 6819
CATIA Model R —— XML Model
Uy
YA H H Hﬁ A Inner Geometry
v O H AR
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=T ;% : A Wik, 7 T ::LL-‘ -
e S e
o et S8 10 “‘%%;,{3:
eﬁf‘“’fiﬁ X .f - ] , %E&, =
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JHHG
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g L L L
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WP1: Comparison of Geometries

Coils Study

=  Compare Analyses
TGC1
TGC2-3 Mode D‘” roume(m)
MDT PERSINT/XML .- 2700 2.3184
ECT
Integration CATIA Model

Weight (kgs)

Missing (kgs)

6’260 -4'272

GEANT-4 Model
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WP1: Comparison of Geometries

ECT

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

Difference

1 Cold Mass 116740 123012 +6'272 kgs
2 Thermal Shielding 15988 15957 -31kgs
3 Cover 57966 57185 -781 kgs
4 Bore Tube 13433 10208 -3'225 kgs
5 Yoke 1820 1338 -483 kgs
6 StayTube 2028 2214 +186 kgs
7 JTV Shielding 4161 4510 +349 kgs
8 Turret pLY L 1512 -964 kgs
9 Tie Rod 3077 1268 -1'809 kgs
10 Bolts/ p LT -2'965 kgs

11 Services 869 -869 kgs
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WP1: Comparison of Geometries

Integration

/ f N\ Re=5295 mm N7 | | [ R2=5270 mm
[ NI/ X \ / \
‘ | \/ \ |
‘ v ‘

| \ | ‘
\ x L /
Ll X L]

X \ / 7

X \7 \ V4 £

% 3 o e
A v, y Y
/\'\ 2 / NAYK |- P \
y R1=9515 mm  |— //\\ £ AL Riz9480mm [
a1 gr: N / p 2 4
7
‘

Integration Conflicts Analyses

COIL's + Warm Structure Displacement o Clashes with Feets
AP XML —

B, =R1|cama = R1|y =9515 mm—9480 mm = 35 mm
B, =R2| cama = R2| e =5295 mm=5270 mm = 25 mm

Warm Structure Clashes . Warm Structure Clashes
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WP1: Comparison of Geometries

ECT Before New Move and
) Geometry Modification ECT After New Move and
° Coils StUdy s T Geometry Modification
Between ECT and Shield
° TG C1 Shield
e TGC2-3
Shield o
e MDT L
 —
[ ] —
p— —

* |ntegration

10411mm

ECT Before New Move and

Geometry Modification Clash 4,4mm

There Are No Integration Conflicts

Clash 2,73mm
Between ECT and MDT

4950

5000
. Y,

4

I
—_

= External Conflicts of ECT

10406mm

10411mm

MDT

Clash 2,86mm Simulation Meeting 14 June, 2016



WP2: Adding New Geometries

= New Small Wheel Geometry

[ NSw |
JD Disk
mAluminiumStructure NSW ASSme'y
SS Spoke
LS1 Spoke Detailed :Simplified
m PP Support Difference
B 152 spoke Total Volume (m?) 10,5158 ' 10,5034 | 0,0124
B F2 spoke Total Weight (kg) 72275.4 1 72232.3 43.1
2 nsw Hub
m Alignment Supports
m Shielding's
Vertical Shielding HO
] vertical shielding P CATIA Geometry SIMPLIFIED Geometry
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WP2: Adding New Geometries

= New Small Wheel Geometry

SIMPLIFIED CATIA GEOMETRY XML GEOMETRY IN PERSINT
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= Upcoming Priorities and Progress
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Upcoming Priorities and Progress

WP1:| Comparison of Geometries:

Feet's

Warm Structure

ECT Tower

Muon Chambers Cutouts

WP2:| Adding New Geometries:

NSW ver. July 2016
Platforms

GAP Services
Services
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WP1: Comparison of Geometries

Feet’s
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WP1: Comparison of Geometries

Warm Structure
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WP1: Comparison of Geometries

ECT Tower
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WP1: Comparison of Geometries

= We have just inspired by Jochen’s talk last week

Muon Chambers

Muon Software Session during Muon Week
07 June 2016

Jochen Meyer

.\/
Nl.'ef
/X
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WP1: Comparison of Geometries

= We have just inspired by Jochen’s talk last week

e Muon Chambers

sector 12
' BMG-1C12/1A14

BMG-1A12/1C14

sector 14

side A

® same base design for all 12 chambers but 8 cutout schemes
® internal structure of chamber is significantly different from default chambers

® tube staggering exceptional (not mirror symmetric to YX) 4
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WP1: Comparison of Geometries

= So we have might be interesting preposition:

=  There are no cutouts on XML Chambers

e Muon Chambers

\“\‘““"”f'/////

\////l//n.\\\l\\‘\ o/

As-built chambers XML chambers
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WP1: Comparison of Geometries

= We can provide very detailed information
about all cutouts

Muon Chambers
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WP2: Adding New Geometries

NSW July 2016

| have confirmation from Stephanie to
wait until mid of July and then
produce new version of XML for NSW

With my estimation it will be ready
early in October (Summer holidays
never helps)
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WP2: Adding New Geometries

= |t was agree with Christoph and Jochen
e Platforms
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WP2: Adding New Geometries

NSW July 2016

Platforms

GAP Services

Services

Barrel Muen Chambers

R (m)

GAP region

i

739mm

Had Cal

EM/Tal

Forward
Toroid

It was discussed with Zach

GAP Region

Forward Muon
Chambers

(Cladding

LArg Barrel Cal.

GAP region

Zmin=~2.25m
Zmax="4 m

LArg EndCap Cal.
Mw‘j—ﬂp—m—%i

dl F Iron Shigld
IT Cu Shield Ll o

10

I (m)

16 18

- + + -
4000 Rl ECCANE ] -
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WP2: Adding New Geometries

*  GAP Services

=  Middle Services .
= Quter Services

o RO8 : Electronic Boxes

© R09:1LADrain Line

©®© R10:1.APump

o R11: By Pass Tube

© R13:LN2-GN2 Lines

o R14 : Cryostat Safety Line

o R15 : Solenoid Line

o R16 : Middle Services - S1 Supports
o R17 : Middle Services - S1 Cabels
@ R18 : Middle Services - S1 Pipes
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WP2: Adding New Geometries

=  RO8 - Electronic Boxes

GAP Services

Original Model
' Simplified Model
l_o R0O8 : Electronic Boxes | - -

.k

Ecrates

8-30
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WP2: Adding New Geometries

=  RO9 - LA Drain Line
GAP Services

| @ R09:1ADrain Line
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WP2: Adding New Geometries

=  R10—-LA Pump
e GAP Services

Detailed CATIA model

LA PUMP

| @ R10:LAPump

Tile Barrel Bottom
Line Services

12-30

Simulation Meeting 14 June, 2016



WP2: Adding New Geometries

= R11-By Pass Tube

GAP Services

| o R11 : By Pass Tube

By Pass Tube

Simulation Meeting 14 June, 2016



WP2: Adding New Geometries

= R13-LN2-GN2 Lines

*  GAP Services

Tile EndCap Cal.

I Tile Barrel Cal.

[ tereBarreical.

| @ R13:1LN2-GN2 Lines |

Inlet LN2 (side

Outlet GN2 (side A)
A)
Inlet LN2 (side
Outlet GN2 (side Q)
Q)
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WP2: Adding New Geometries

= R14 - Cryostat Safety Line

*  GAP Services

Tile EndCap Cal.

I Tile Barrel Cal.

I Larg Barrel Cal.

Safety Line
(side C)

| o R14 : Cryostat Safety Line
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WP2: Adding New Geometries

=  R15-Solenoid Line

*  GAP Services

Solenoid Line

(side A)

I_o R15 : Solenoid Line

SECTION F-F

20-30
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WP2: Adding New Geometries

= R16 — Middle Services — S1 Supports
* GAP Services

Sector 5

Sector 1

| o R16 : Middle Services - S1 Supports

Supports

Sector 13

-30

Simulation Meeting 14 June, 2016



WP2: Adding New Geometries

=  R17 — Middle Services — S1 Cables

*  GAP Services

SEGMENTATION Segment 3

S5

L
X
&

&
o
o N3N

S9

Segment 5
T Juawdas

| o R17 : Middle Services - S1 Cabels

S13
Segment 7
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WP2: Adding New Geometries

= R18 — Middle Services — S1 Pipes

*  GAP Services

I_@ R18 : Middle Services - S1 Pipes
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WP2: Adding New Geometries

=  GeoMODEL Services




WP2: Adding New Geometries

=  Calorimeter Services

Services
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WP2: Adding New Geometries

=  Calorimeter Services

* Services

_____________
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WP2: Adding New Geometries

=  Muon Services

* Services
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WP2: Adding New Geometries

=  Muon Services

Services

—= —
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WP2: Adding New Geometries

= Magnet Services

Services
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WP2: Adding New Geometries

= Magnet Services

Services
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WP2: Adding New Geometries

= JD Services

Services
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: Adding New Geometries

= JD Services

Services
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WP2: Adding New Geometries

= Racks, Cable Trays

Services
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WP2: Adding New Geometries

= Racks, Cable Trays

Services
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WP2: Adding New Geometries

= Cooling and Gas Pipes

Services
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WP2: Adding New Geometries

Services

Cooling and Gas Pipes

++++++++++++++

+++++++++++++
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Conclusions

1. We would like to have feedback from Simulation team about
importance of:

1. Adding cutouts in Muon Chambers
2. Adding GAP Services
3. Adding of Services — which one? In which regions?
2. Important to identify priorities of work
* For the moment looks like:
NSW -> FEET’s -> ECT Tower -> Platforms
3. Important working out WP’s content for Addendum 2017
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Thanks!
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