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What is KM3NeT?

A Cherenkov-based neutrino telescope

| ocated in the deepest seas of the Mediterranean (up to
3.5km deep

 Once completed, the telescope will have detector _
volumes of several cubic kilometres of clear sea water )
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* Per detector block 115 vertical strings (up to 800m
long) holding 18 digital optical modules (DOMs
containing 31 photomultiplier tubes (PMT) each

* A total of 64170 PMTs per detector block]

 Sub-nanosecond time-resolution of photons ORCA ARCA
L : tring spacing 23m 90m

* Down tc_>1 milliradian (~0.05 degrees) angular ertical spacing of DOMs om 36m
resolution for reconstructed events epth s N

uilding Blocks (Strings 115 230
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What is KM3NeT?




3D Displays in KM3NeTl

X' Rainbow Alga

J KM3NeT

Keyhoard commands:
+ or - ¢ zoom insout
- or . : decrease/increase min_tot by 0,5ps ' @
{esc?> or o : quit ’
{zpace> : pause time |
LEFT : +100ns
RIGHT : -100ns
a : enablesdizable rotation animatibn
c ¢ enableldisable Cherenkov®*cong

h ¢ help ‘ ) » . |
i ¢ show event info | | ‘ v . '//// “J
m ¢ toggle screen/print mode ‘ LR : ' ~)

nex Jent ’ » ] o . |
revious event . . r . | / <

nshot JPRPNE } - '
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SCree
spectna

FPS: 44.8

Time: 7320 (+40592728) ns

Written in pure Python, based on PyOpenGL
Slow, limited functionalities, not scriptable.
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JavaScript (WebGL), has a nice GUI but not easy to use.
Requires ROOT -> JSON conversion, not scriptable.



RainbowAlga.jl UnROOT Makie

* A pure Julia package based on (GL)Makie.jl and GLFW.]l to visualise events in 3D in an
interactive way

* Currently only working with KM3NeT data (several ROOT formats and custom detector
geometry and calibration dataformats)

 Can easily be modified to work with other similar experiments like lceCube, P-ONE,
Antares, Baikal(-GVD), TRIDENT, NEON etc.

 The aim is to give the user full programmatic access to the actual scene

* https://git.km3net.de/tgal/RainbowAlga.jl
(mirror on https://github.com/tamasgal/RainbowAlga.jl if you want to collaborate)

* Special thanks to Simon Danisch (main developer) for support : )

[


https://github.com/MakieOrg/Makie.jl
https://github.com/JuliaGL/GLFW.jl
https://git.km3net.de/tgal/RainbowAlga.jl
https://github.com/tamasgal/RainbowAlga.jl

RainbowAlga.jl

UnROOT Makie

Animations use a global clock (time in nanoseconds) and FPS is limited manually
Current implementation of the main loop is managing GLFW manually (buffer swapping, event polling, rendering etc.)
As Simon Danisch pointed out: GLMakie.jl is capable of doing it more efficiently using the render_tick method
| still have some issues making it work correctly
* Main problems: performance and REPL interactivity
 Work in progress...
Exporting screenshots (and videos) of the scene is not working correctly
 The images have wrong depth information and a very low resolution with messed-up colouring
* Simon helped to debug but we could not figure out what's happening

* Luckily, one can easily take screenshots using built-in OS functionalities



RainbowAlga
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(loop=false)

time offset = 24758575 ns

ToT cut =26.0

t =5078 ns
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t = 4982 ns (loop=false)
time offset = 24758575 ns

ToT cut = 26.0



RainbowAlga.jl - REPL Interactivity

julia> add!(muon; with_cherenkov_cone=true)f

r

T T
L]
»

b .9890418416674836,8

julia> recolor!(2,

.982157466321

generate_colors(muon, hits; cherenkov_thresholds=(-5, 25), te=te, ti

X339

19925) , RGB{Floa
1£643(8.82136720
486774689756,0.
0.921384812614
15,0 32656154691
5777), RGB{Floa
64}(8.924889916
959985,8. 954984
1494963948 0. 344
120569007261515)

RGB{Float64}(@

Jole 6@ WG "

'GB{Float64}[RGB
GB{Float64}(0.0
).01685648942708
(825284 ,08.146571
$46382380617,0.2

B -e -0 o e

670

.
0

6,0.3555078

mespan=timespan, cmap=cmap_alternative))

julia> |

AS

0.2386274839825
$9925), RGB{Floa
1t64}(0.02136726
$4067746089756,0.
),0.921384812614
5,0.32656154691
5777), RGB{Floa
64}3(0.924889916
959985,8.954984
1494963948 ,0. 344
205696087261515)

RGB{Float64} (8

we

064299531)], "cmocean", "")
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KM3NeT/ARCA21 Prelimina
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Thanks!

"People are very open-minded about new things —
as long as they're exactly like the old ones." -
Charles F. Kettering
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