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ATLAS-GTU TAIl Agreement

Applications to be developed and the timetable

1. Tracer-VR: Virtual Reality Application for the acevR seometry descriptions of P11 Qs 2022
tours at POint'l Full functionality application Q4 2023
RED work Q4 2022
2' Tracer_ART: Augmented Reallty app||Cat|On Tracer/ART | Prototype with basic functionality Q4 2023
for learning the ATLAS detector hardware xtended functionality % 2004
| — . —
. . ARB Five 3D 5 4 2025
3. Tracer-ARB: Augmented Reality extension o wpo2q 77 | TS Seenes pervesr 042026 [
. . RED work Q4 2025
the printing materials Tracer/ARL
Full functionality application Q4 2026
. : Identification and development of
4. Tracer-ARL: Augmented Reality Landscape e e ohme Q4 2024
' . . Tracer/ARD Ehe:sil?tijlerlzjnnis:ﬂl geometries of Q4 2025
5. Tracer-ARD: Augmented Reality application —
) . ] . Deve!ﬂpm_ent c:ft.he AR navigation Q4 2026
for navigation inside the detector functions in the virtual rooms

All applications will work in Browsers!
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= Tracer ARB is the Augmented Reality mobile
application developed for the ATLAS paper prints Tl

" |t should be an extension of the paper prints and
not their replacement

= The application run in the browser without any
installations

NG T

= Compatible with the majority of the browsers

= The application brings 3D scenes on top of the
paper images

" Those scenes are developed by the Georgian team

= Currently, we are using a commercial JavaScript
library powered by 8thWall inc.
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How to Call

MAGNET SYSTEM

ATLAS uses two different types of superconducting magnet systems
- solenoidal and toroidal. When cooled to about 4.5 K (-268°C), these
are able to provide strong magnetic fields that bend the trajectories of
charged particles. This allows physicists to measure their momentum
and charge.

Field lines of
the toroidal
magnetic field

Field lines of
the solenoidal
magnetic field

CENTRAL SOLENOID MAGNET

The ATLAS solenoid surrounds the inner detector at the core
of the experiment. This powerful magnet is 5.6 m long, 2.56 m
in diameter and weighs over 5 tonnes. It provides a 2 Tesla
magnetic field in just 4.5 cm thickness. This is achieved by
embedding over 9 km of niobium-titanium superconductor
wires into strengthened, pure aluminum strips, thus minimising
possible interactions between the magnet and the particles
being studied.

TOROID MAGNET

The ATLAS toroids use a series of eight coils to provide a mag-
netic field of up to 3.5 Tesla, used to measure the momentum
of muons. There are three toroid magnets in ATLAS: two at the
ends of the experiment, and one massive toroid surrounding the
centre of the experiment.

At 25.3 m in length, the central toroid is the largest toroidal
magnet ever constructed and is an iconic element of ATLAS. It
uses over 56 km of superconducting wire and weighs about
830 tonnes. The end-cap toroids extend the magnetic field
to particles leaving the detector close to the beam pipe. Each
end-cap is 10.7 m in diameter and weighs 240 tonnes.

Sl SATLAS

https://atlas.cern EI [ EXPERIMENT

—

Scan the QR code below => Open page

NIANTIC

S8thwall

ATLAS Outreach Fact
Sheet

nec

ST - Click here => After

& S Pt ~20 seconds the
— camera will activate
=> Watch one of the
images
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Tracer ARB Development 5

= We are using several platforms for the application development:

) 4 N\ 4 N\
*| Reproduction of the detector geometr .
< 8 P & Y ) S = Main issue
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\ ) N J o Performance
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o > Adding the Animation -8_ v/
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Z . v . rBD [Downloadmg]
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— [ Codin 3
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= 4 N 3
= S 3
0 Optimization =
\. J \_ J oQ
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Tracer ARB Development :

Geometry Simplification (CATIA):
= Removal of Parts

= Replacement of the rounded primitives

= Setting-up the approximation

N
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Tracer ARB Development

Adding the Animation (Blender):

* Choosing the scenario

= Creation of the moving objects

= Adding path

D File Edit Render Window Help Layout  Modeling
bject Mode v View Select Add Object

User Perspective
(1) solenoid | Path
Objects 17222
Vertices 24,141
Edges 54372
Faces 31,426
Triangles 45,834

Playback v Keying v View Marker
10

Sculpting

UV Editing

Texture Paint

Hecdq Ppro
90 100 110

120

130

140

1 2080 -

150
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&5~ scere @] Viewtayer

Sneak Peek | | AppManager T=v @v
Options v & Scene Collection

 Transform i
B human
Location: » )} Character

b3 1.9503m » @ ratn

7 39631 m 1

Z -0013888m

Rotation:
X
\
z
XYZ Euler

Scale:
X
Y
z

Dimensions:
X 057m
Y 183m
z 0.000463 m

> Properties

> Align Tools

o,
-

W Path
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Tracer ARB Developmen

L
Coding (8thWall):
[ ]
ATLAS Qutreach Fact Sheet - Ima X ATLAS Qutreach Fact Sheet - Ed

- . & 5 C @ Sthwallcom
Uploading 3D scenes = —

. Ad d i ng th e A- F ra m e fu nctio nS ; -:\::d-hmﬂ a [ body.html ® app.js X solenoidglb X +
* Choose lighting e

[0 LICENSE
(© README md

Assels as

@ solenoid new 2... @
@ solenoid glb
@ toroid.glb

Modules

Drag + Drop to
Upload

System Android Chrome % Samsung SM-A325F X

0 A2 ©5 Clear Clear on Run @ Debug mode
Bth Wall XR Version .997s

Hide Console ¥

3:43:11 PM
core:a s:warn %cAsset loading timed out in %c color: orange color: inherit color: orange 3600 ms

re:a-node:error %cFailure loading node: &c color: red color: inherit color: red TypeError: Cannot read properties of undefined (reading 'constructor’)
ponents :gLtf-model:warn %cUnexpected token < in JSON at position @%c color: orange color: inherit color: orange 3:43:56 PM

A P> THREE.WebGLRenderer: Texture has been resized from (6144x6144) to (4896x4696). EH PM

>

Bl Hs-Us-cutz.glb Showall X
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Challenges 9

. Performance:

= Simplify geometries and reduce number of facets as much as it
possible to free-up the GPU load

= Reduce size of scenes to make download faster. For the moment 3
scenes presented above have “46Mb size and it took ~20 seconds for
downloading

Il. Replace 8thWall commercial library with the own one (time
consuming)

Ill. Find the ways for better cohabitation of the gyroscopic control
with the touch control (many of the RD work)
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Thanks!
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