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TnAeokdTae Netpivawv

To tnAeokdTLAL VETPiVWV
atoutolv peydloug dykoug, yLo
VoL ovLXveOoouV éval ONUOLVTLKS
aplBpd vetpivwv, Adyw Twv
MLKPQOV evepy®V Slatopcv. O
OLVLYVEUTLKEG LOVALBEG
anotedobvtal atd
PWTTOTIOAATAACLAOTEG, OL
OTLOLOL BLVLYVEVOUV TO PWGE
Cherenko amé devtepoyevi
owpotidioL.




MéBoBoc Avixvevong(l)

doptiopéva cwpotidia Tov SLépyovtol amd Eva SIMAEKTPLKS
MECO e TAXUTNTO LEYOAUTEPT AT TOU YWTOC oe auTtd To pHéco
ekttépumer aktivoPorioe Cherenkov.

1 o)
cosf = n = Onater = 42 (1)

O aplBpdc TV EKTEUTIONEVOV PWTOVI®WV
avd povada pfkoug Stadpopng dA amd
éval owpatidlo pe poptio povddog divetou
atd:

d>’N 27« 1
= 1-— 2
dnd )\ A2 ( n252) (2)




MéBodoc Avixvevone(ll)

Me atmotéAeopa, 1 potj ot anbéotaon R Twv pwtoviwv va eivou:

_EN 1
~ dxd\  27wRsin 6,

Po(R, A) (3)
H aktivoBolioe Cherenkov epgoviCeton pdvo yra Tnv TorxdTnTo
TWV oWRATLOWY Tdvw atd [ > % Mo évo cwpotidio pe péla
npepioig mg, 1 evépyeia katweiiov Cerenkov Eup Slvetow otd:

mo

Eip = —— (4)

Mo TNV TepiTTWon TOu vEPOU, OL KLVNTIKEC EVEPYELEC KATWPALOU
Yo To Sidpopa cwpotidia stvor oL e€fc: T ~ 0.25MeV
T, ~ 53MeV xau T, ~ 460MeV .
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KM3NeT

To KM3NeT[2] eivow pro

BLeBvic epsuvmTiky

ouvepyooio e okomd Tnv

KOLTOLOKEVT TnAsokoTiwV Cities and Sites of KM3NeT
veTpivwv eduevng yevide, '
ta ool totilovtal oTa
BoBuepa vepd tng
Meocoyeiov. To KM3NeT
kotookevdlel: to
tnieokémio ARCA yia tnv
OLVIYVEUOT LOTPOYPUTLKLDV
VETPIVWV Kol TO Telpao
ORCA yiat tnv pelétn
WlotiTtwv Twv vetplvwv.
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Melpouor ORCA (1)

H ORCA (Oscillation Research with Cosmics in the Abyss) éxet w¢
okomd Tov kaboplopd Tne Lepapyiog Twv paldv Twv vetpivwy,

KEAETAOVTOC TLC TAAXVTWOELS TOUC OTO evepyeLakd e0poc Alywv
GeV.

o MC
Q1
a1 ~Simylation-
Normal hierarchy Inverted hierarchy 'ﬂ' ' ! ?\ \ 4__—-‘-,@
2
m

P(v, = v,) for &
o
[42]
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Melpouor ORCA (I1)

Xapaktnplotikd tov DOM:
1 PMT
@ 40km TopdkTio TG °3 , ) ,
TouAédv, Mo ® 47 kdhun = peyddn

@ Bdboc: 2450m opipeior thv,
OLVOLKOLTOLOKE VT

TomoBeotia:

115DUs 18DOMs
S IR
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tpapar ORCA (1) - Mpdoyora

ORCAG6:
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(a) CL 90% yiow Amsy , sin 032

Figure: Ard tnv dnuooievon tne odurpalng [3]
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Troypawh Netpivo (1) - Showers & Tracks
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oypopty Netpivo (I1)

Interaction Particle signature Detector signature

77 S hadronic shower and p track

track-like

hadronic shower and p track
(7% = p* Ve, ~ 17% BR)

hadronic and EM shower

oy CC . PN .
' (7F = T TP, ~ 18% BR)
hadronic showers
{7# — hadrons, ~ 65% BR) point-like
or
shower-like
T, CC hadronie and EM shower
¥ NC hadronie shower




POoWTIKY L upPoAn - Oéua MpoakTikic
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Figure: ORCA6
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MNpoowTikt) XupPBoAr|

E€owkeiwon pe tqv ROOT:

o meptBdAiov ko BipAiobrikn
@ glooy®yn random noise Ypoppévy oe C++
oTnVv avdAvon

@ XpHon yia puotkn vPnAov
EVEPYELOV

Epyoheiow avdivong:

@ analyze orcab data.cc (Baoiopévog oe k@dikow Tou Anpften
Y tawpbdToudov)
e Event Display (amé KM3NeT)

@ preproc (amd Anpften Ltavpdmovio, KM3NeT Anudkpitog)
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MNpoowTikt) XupPBoAr|

Mopdpetpor Avdivonc:

° Zevid @ reco vertex r
© Horizontal
© Upgoing @ reco vertex z
© Downgoing @ d closest
© Up @ z closest
@ Down

o Teton (v, ve , vy » vr) @ track length

° ¢ ywvia

@ bjorken y
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MpoowTik® Xupforn - Avakataokevr) Evépyeloc

Mo tqv ORCAB, 1 alvolkalToLoKEVT] EVEPYELOLG VETPLVWV €lvar 1

e&Mc:

(a) 2D lotéypappa
E, — E;

&3

EREE]
Toole_recorGev]

(b) 1D lotéypoypupo

@ True Energy

Islice: 10 — 13GeV
deep: 31 — 65GeV
mslice:

100 — 126GeV
hslice:
1-1.26TeV

@ Reconstructed Energy

le: E, < 31GeV
me:

31 < E, < 65GeV
he: E, > 65GeV [z
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Anoteléoparta (1) - Deep
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ATo

¢opata (1) - Deep
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ehéopata (1) - Deep Region (111)
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Antoteléoparta (1V) - Event Display (1)

Reconstructed Position y{m]

event=56, run=7397, #hits=105, cos(zenith_reco)=-0.951
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(a) xy plot
Figure: EventID : 56
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o
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Antoteléoparta (V) - Event Display (I1)

event=255, run=7397, #hits=93, cos(zenith_reco)=-0.419

E, = 173.99 GeV
E, = 11.34 GeV
¢ = 53.95°
zenith = 108.74°
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(a) xy plot (b) rz  plot
Figure: EventID : 255 Run : 7397
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Anoteléoparta (V) - Event Display (111)

event=60, run=7397, #hits=121, cos(zenith_reco)=0.296

o E, =21.06 GeV
(] Et = 34.03 GeV
e ¢ =150.43°
o zenith = 69.44°
(a) xy plot (b) rz  plot

Figure: EventID : 60 Run : 7397
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Y UUTEQPAOUATOL

@ 1 yewpeTpiol eNPed el TNV ALVAKATOLOKEUT TNG EVEPYELOC |LE
Tic peTaPAntéc:
o d closest
o z closest
@ to bjorken y 8ev emnpedlel TV avakatoiokeun

@ 1 avokaTalokev ) TNng TpoXLdc Sev emtnpedlel TV
OLVOLKOLTOLOKEVT] TNG EVEPYELOLG
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ORCA10 eivou yeyovéc! J

23/29



BiBAtoypaplon

[ M. M. Briel.
Muonic event reconstruction in KM3NeT-ORCA.
PhD thesis, University of Amsterdam, 20109.

W K. Collaboration.
Particle physics with ORCA.
https://wuw.km3net.org/research/physics/
particle-physics-with-orca/.

[ L. Nauta et al.
First neutrino oscillation measurement in KM3NeT /ORCA.
PoS, ICRC2021:1123, 2021.

24/29


https://www.km3net.org/research/physics/particle-physics-with-orca/
https://www.km3net.org/research/physics/particle-physics-with-orca/

Y oG euXOpPLOTR YLoL Tov Xpdvo oog!
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Avokotookevt| Tpoytde(l)

H tpoxid(track) tov cwpatidiov avokataokevdletal wg TO
BLdvuopal Btrack, HECW TOV YOVLGOV O ko @:

dz = cosf
dx = sin 0 x cos ¢

dy =sinf xsin ¢

H avoakataokeus xwpilletan oe 800 KOUUETLA, TWV OTOlwV
awvtiotouyel ko pioe BuPAoBrikm. Mo to pre-reconstruction phase
xpnowuototeitow, n JPrefit, eved yiow To main-reconstruction phase,
1 JGandalf[1].
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Avokotocokevt| Tpoyudg(ll)

H JPrefit, mapdyel 800 tpoxiéc Yipw amd To kévtpo Twv hits. O
aAydpLlBupoc xpnouoTmolel we TANpoYopLd tov Xpbdvo atmd ta hits
Ko SmuLovpyel TV Y2

hits L 2
=y ol ()

i i
Aré v (5), Toe 36 kahOtepar tracks moupvéve otnv JGandalf, 1
omota divel éva likelihood og kdBe emhoy1 ko 1 kaAdbtepn
opLleTOUL WS N ALVALKOLTOLOKEVOLOEVT TPOXLAL:

hits

L(Otrack| D) = [ [ P(DilOerack) (6)
i=1
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Avokotookevt) Evépyetac (1)

Mo Tnv avokotoiokevt| Tneg evépyetag Xpnowtomoeito 1 JEnergy,
e TNV oTolal YiveTol ol OAPWOoT KLOG TIOLPAETPOV TTAV®W OTtd
T0 MoydplBuo tou Energy, To omolo ypnoipomoteltal yiow T
dnuovpyiae tou PDF mov Baailovton o otabept) Béom kou
kateVBuvon KoppotLoV.
Mo to KM3NeT, to Ht;Ck TEPLEYEL TLG TTOLPOLUETPOUG TOV
povtédou kau thv Twbavédtnra P(x|0) eprypagpri Tov
avopevépevou aplBuod pwtoniektpoviwy ot éva PMT wc¢
OUVAPTNOT TOV PWTOS XPOVog &PLEng, YVwoTdg Ko we
ouvvdptnomn Tukvétntog mbavétntag (PDF), to omolo e§aptdron
atd:

o Ekmouny pwtodc

o Aiwddoon pwtdg

o Avixveuvom pwtdg
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