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PROJECT HIGHLIGHT

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.

Main purpose

Project basis

Field lines of
the toroidal
magnetic field

Field lines of
the solenoidal
magnetic field

Problem

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

Solution

Roadmap

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.

Workspace

Draft presentation

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.
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MAIN PURPOSE

We need to show:
@ Geometry
@ Scale

L 3 Maghnetic fields

of Central solenoid and Toroid magnet
And application must be controllable




MAIN PURPOSE

L CENTRAL SOLENOID SECTION N K ' GEOMETRY AND SCALE

5.3m

. MAGNETIC FIELD

Scene with Central solenoid contains:
© geometry (Hight 2.7m, Length 5.3m)
& human for scale (Hight 1.8m)

© maghnetic field




MAIN PURPOSE

C TOROID MAGNET SECTION GEOMETRY AND SCALE

Scene with Toroid magnet contains: Y ——

outside the torroid is
2ero.

© geometry (Barrel and Endcap)
& human for scale

&) magnetic field




MAIN PURPOSE

N BACKEND SECTION N

&) WHOLE SCENE HIDE/SHOW
&) ONLY GEOMETRY HIDE/SHOW
&) MAGNETIC FIELD HIDE/SHOW

APPLICATION MUST BE CONTROLLABLE
BOTH WITH BUTTONS AND GESTURE CONTROLS




PROJECT BASIS

K Research \ K Development \

understand what AR is visualization stage:

finding a way for the geometry creation

application to work adding animation

exporting scene
find out the requirements

coding stage:
adding image targeting
importing scene

define pros and cons of the code writing

chosen decisions

find tools with which we can
create an application




PROBLEM

Augmented reality (AR) is an Our AR software works on
interactive experience that JavaScript.

combines the real world and
computer-generated content.

AR can be used in local area, can be
image or marker targeted .



PROBLEM
. Research h

. WHAT IS REQUIREMENTS? ' PROS AND CONS

Free

For visualization | used Blender, it
has all the necessary tools for

working with geometry and All necessary tools in one package
animation and further export.

Big community to find solutions

Some of them are outdated
Other variants was 3ds max, unity.




PROBLEM
. Research h

. WHAT IS REQUIREMENTS? ' PROS AND CONS

Open source

For JavaScript, we need a code

editor and a server to build app Big variety of tools

publish it. Works in browser
AR on JS itself have different Three.JS is less used nowadays
frameworks:

AR.JS, WebXR, ARCore, Kudan,
AppleAR and etc.




PROBLEM

K Development \ﬁ
. FRONTEND | BACKEND h
Smarteam have geometry, but it’s To work with 3D | needed renderer.

in WRL format, which is not AR

friendly. To publish code | needed server.
For magnetic field | needed to find Documentary is about what you can
balance between lines and particle do, not how.

count.

H h . ted. but Code implementations founded on
uman mesh was imported, bu forums/other sites was outdated or

not rig, because tools are .

outdated. not compatible.

Lighting in JS is not good enough.



SOLUTION

K Development \
. FRONTEND | BACKEND h
| created geometry from scratch in For renderer | choose Three.JS
Blender. o
With some iterations | stopped on not T? publish I had variants to do_it on
very dense field and approximately GitHub server or 3" party service.

100 balls(particles). | choose second, because it’s fast

Rig for human done by myself. and do not require skills.

Magnetic field and human were | learned some JS for further work,
animated separately (can’t be but three.js should be replaced by
grouped at this stage). another framework for fast and

| imported HDRi scene with global convenient work on the code.

lighting.
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WORKSPACE

Backend

Project Tree

- App t 1nto an XR s 3¢ the initial « position. The scene and

H ra come from xr3js, and are on e in the p 11 le onStart() or later
In head-html I have Q .C.{J.-'JS!‘ ini‘t)c(rgce;e :{sg:ene,n::laméra, ' r et

// Enable shadows in the rednerer
¢» head himl ] t d I d renderer.shadowMap.enabled
_ iImportea ioaders renderer_shadouap. ype — THREE.FCFSof tshadoutay
1S appls renderer.physicallyCorrectLights
renderer.toneMapping - THREE.ACESFilmicToneMapping
£3 hDd‘]l'.hlI’Tl' renderer . toneMappingExposure )
renderer.outputEncoding = THREE.sRGBEncoding

const rgbeloader THREE . RGBELoader ()
Files rgbeloader.setDataType(THREE.UnsignedByteType)
rgbeloader.load(HdrFile, (texture) => {
texture.mapping - THREE.EquirectangularReflectionMapping

main COde section })5cene.enuironment texture

¢>» camerafeed_html
Js imagetarget js

] // Load 3D model
index.css Q loader. Load(
: /f resource URL

LICENSE r'gt;delFile,

// loaded handler
{gltf) = {
README.md model - gltf.scene

model . castShadow
H // animate the model
Iransfonn—cunh’uls.js Q mixer THREE . AnimationMixer(model)
const clip = gltf.animations[6]
mixer.clipAction(clip.optimize()).play()

Assels assets/ animate()

u n scene. add (model )
S T reeraa ceometry and lighting aEameman o

S L L
@ photo_studio 01 2.




ROADMAP
¢ L . .

@ | SOLENOID GEOMETRY \ | SOLENOID ENHANCEMENT | | 2D ICONS FORAPP
HUMAN ANIMATION \ K ANIMATION ENHANCEMENT ) TOROID GEOMETRY
oE o"&‘g;ﬁg:;ﬁ:‘:l oN \ _REALISTIC MAGNETIC FIELD
_

a K 3JS CODE \ | GESTURE CONTROLS | K TRANSITION TO A-FRAME \

K SCENE IMPORT \ K SCENE UPDATE | | MULTIPLE SCENES UPLOAD
L CODE FOR ANIMATION \ K L DA AR R \ | CONTROL WITH BUTTONS

FRAMEWORK




DRAFT PRESENTATION




END OF PRESENTATION
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