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Exploring different effective theories
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Yukawa Outreach

Long Range Interactions

* National, International or even
Global Projects

* High impact, low individual
visibility

* [nterface with public sector

* Scientific Diplomacy
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LHCb observes hypertriton production in proton- &
collisions at the LHC RO : RITICAL RAW MATERIA OLO(
With its detection of hypertriton in proton-proton collisions, the LHCb experiment strengthens CE|
places worldwide to study hypernuclei such as the hypertriton and its antipartner in detail 3 PUB 0 BOO = D] N

\\'
| News | Physics | 23 August, 2023 - , %@
AFEE 0
= ;“;n

LHCb: New capabilities to
understand beauty physics

LHCb tightens precision on key measuré
antimatter asymmetry Science  6th June 2023

The LHCb collaboration’s new measurements of matter-antimatter asymmeti < u ﬂ E E
Share

precise yet of their kind

News | Physics | 13 June, 2023
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—~ “’V L4 ,
Discover the new LHCb exhibition _ o il

- : .
CERN’s Exhibitions section and LHCb have teamed up to overhaul the experirnr = | — = - . » '
visitors - don’t miss it! ! = =
News | AtCERN | 07 March, 2023 v
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LRT

Pavadinimas

CERN dirbanti lietuve: mano duomeny analizei nepakakty visy

Lietuvos kompiuteriy

Nuo Einsteino iki CERN laboratorijos: kaip tiksi fiziko
laikrodis?

Naujas CERN atradimas — 1 is 5 milijony: veda link atsakymo,

kodel egzistuoja materija

Viename is didziyjy CERN eksperimenty — VU mokslininko
pasiekimas

VU tyrejui — beveik 200 tukst. eury dotacija: stiprins Lietuvos

pajegumus daleliy fizikoje

Mindaugas Sarpis: pasikeitus finansavimo mechanizmui
galime sulaukti ir Nobelio premijos

Labas rytas, Lietuva! Sestadienis I d.

Didziausia laboratorija CERN: nuo klausimuy, is ko sudaryta
visata, iki pasaulinio tinklo ,www" atsiradimo

Didziausia pozeminé laboratorija CERN: nuo vézio gydymo
terapijy iki interneto atradimo

[storinis pasiekimas — VU tapo oficialiu CERN LHCb
eksperimento institutu

Didziausioje pasaulyje daleliy laboratorijoje dirbantis
Mindaugas patirtimi dalinasi ir su lietuviais: po vieng
nepasieksime nieko

Marijampolés dydzio laboratorijoje dirbes fizikas: dabar yra
geriausias metas lietuviams prisideti prie svarbiy tyrimy

Labas rytas, Lietuva I d.

Autoriai

R.Racz

M.Vengris,
M.Mackoit-
Sinkeviciene,
G.Sarpis
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Pavadinimas

Fiziké Austéja Jurgaityte: analizuoju
galingiausio pasaulyje CERN LHC greitintuvo
duomenis

Kaip gaminama antimaterija?

Kaip veikia didziausio pasaulyje daleliy
greitintuvo detektorius ALICE?

Lietuve tyré antihelio branduolius

Kokia yra CERN praktineé nauda?

Kaip tampama daleliy fiziku ir apie ateities 100
km greitintuvg

Kaip veikia CERN LHCb detektorius?

Didziausias hadrony greitintuvas pasaulyje

Mokslo sriubos klausimy atsakymy maratonas
apie CERN

Mokslo sriubos klausimy atsakymy maratonas
apie CERN (2 dalis)

Mokslo sriubos klausimy atsakymy maratonas
apie CERN (3 dalis)

Mokslo sriubos klausimy atsakymy maratonas
apie CERN 2020-05-17

Kelioné j kvantinj pasaulj EO1
Kelioné j kvantinj pasaulj E02

Mindaugas Sarpis - Kg gali didZiausias daleliy
greitintuvas pasaulyje? || ,MS" podkastas #62
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Hard QCD Outreach

Medium Range Interactions

. €~
* Existing infrastructure ﬁw AT JAVAY
x""'-.._’,_--f

* |nstitutional Outreach

* Easy entry
* Usually many people involved VOW
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LHCDb VR - Angel Macaulay (Summer Student 2025)
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LHCDb VR - Angel Macaulay (Summer Student 2025)
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Masterclass Updates - Arbesa Berisha (Summer Student 2025)

Event Display

DO Lifetime



Masterclass Updates - Arbesa Berisha (Summer Student 2025)

Firstname

Surname
LHCb Masterclass
Grade Interactive Analysis of D° Meson Data
" 2118 ¢ . - R . .
Combination > Experiment Configuration Learning & Analysis Tools
) Perform real LHCb particle physics using collision data!
Institute:

Dataset Selection:

Select a dataset v

Event Display

Introduction Finding D° Meson Measuring D° Lifetime
Learn how to analyze real LHCb Find the tracks from D° decay in 3D Statistical Analysis of D® Meson
data in this masterclass. collision events, Lifetime,

DO Lifetime



Masterclass Updates - Arbesa Berisha (Summer Student 2025)

Event Display Exercise

Event handler ~ Particle information My particles
event_2_0.json ™~ E 9682.464 MeV pi+
previous o chi2 1.643 pi+
" ipchi2 75.965
next N mass 493.677 MeV/c? Mass
' name K- ;
§ 395.479 MeV/c?
View s ZFstM 169.454
Zoom ™~ ) Add
Detector
Help
Vie . ; 1.0
8 09-
D Auto rotate
3 0.7+
Legend 06
K- I 05-
K-F —
pi” 0.4
pi_ — . 0.3
DY ’
’ 02+
Read instructions
0.1
Download JSON T
0.0 T I T T T T T T T T 1
1810 1820 1830 1,840 1850 1860 1870 1880 1890 1900 1910 1,920

DO Invariant Mass (MeV/c2)



Masterclass Updates - Arbesa Berisha (Summer Student 2025)
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Masterclass Updates - Arbesa Berisha (Summer Student 2025)

DY lifetime Exercise
Analysis tools

Plot D mass

Fit mass distnibution

Background substr.
Signal range

1833

Plot distributions

Variable range
Do PT

a5 20

D° TAU

D% p

Refresh

Time fit

Fit result (ps) Fit Error0.0040
0.483

Save result

Read instructions

- ; :
i 1,600 ' ' Total 54338
0 : : B;lclcglmund : 25755
e ' . Signal : 28583
1.400 — . \ Mean : 1866.5 = 0.1
‘ , Deviation:8.2 £ 0.1
| I
1,200 — [ i
I 1
2 i :
1,000 . '
i i
| I
800 : :
| I
I I
600 — [ i
I
I
400 < [
i
ﬂ — 1
1810 1820 1830 1540 1850 1860 1870 1880 1,890 1900 1910 1,920
DO Invariant Mass (MeV/c2)
1exd m Signal
W Background
2e-1

1e-1

2e-2
1e-2

2e-3
1e-3

2e-4
1e-4

2e-5
1e-5

DO decay time (ps)

1"

1e+0

2e-1
1e-1

2e-2
1e-2

2e-3
1e-3

2e-4
1e-4

2e-3 =
1e-5 -

1e-1

2e-2
1e-2

2e-3 -
1e-3

Je-4
1e-4

2e-5
1e-5

2e-6 -

M Signal
W Background

4 6 8 10 12 14 16 18 20
DO PT (GeVic2)

M Signal
W Background

1e-6

35 -30

2% 20 15 -1.0

1e+4

2e+3 —
1e+3

2e+2 -
142

2e+1 —

1e+1

0.54 ~

0.52 —

0.50 —

0.48 —

0.48 —

0.44 —

0.42 —

2 3 4 5

DO lifetime 0.483 = 0.0040

M Signal
W Fit

g 9 10
DO decay time (ps)

0.40 -
0.38 =

0.38 4

T={410.1 £ 1.5) = 10-15s

-4.0

-3.5

-2.0

-
-
=

i
25 20 -15 10 405

0.0

L 1
05 10 15
log10 DO IP (mm)

20



Masterclass Updates - Arbesa Berisha (Summer Student 2025)

g 1200 i i ) D° mass g — signal
SIGNAL RANGE 3 | | s g — Hackgrni
% I I =~ background 9 10° E
1840.40 1892.75 s 1000 1 : ! —— mass window g |
; : 2 , | -
1810 O—O 1915 : : '§
oy : : :
| | A |
: : f
Plot distributions 600 - ! !
I |
: :
400 - 1 I 10" 5
: : s
VARIABLE RANGE 200 Hpesa ; ; e L] |
: Candidates, considered as background : IL d
I I
Do pT O L v L) v Il ¥ 1 v T v l v T L L) l v 1 v 1 v 100 1 v T T v T
1820 1830 1840 1850 1860 1870 1880 1890 1900 1910 0 4000 8000 12000
2400.00 20000.00 D° Invariant Mass (MeV/c?) D° PT (GeV/c?)
= = ~
S — signal S —— signal i == PDG ref410
DO TAU uE.' 103 _ T = 0.259 = 0.009 ps : lﬁ)?ckground E 103 _ —  background % 2500 - 4 Fitlifetime
g g ‘ o
0.00 1.50 g g
0 (e ) 15 g g 2000 1
o o
5 10?4 2 10?4 t
D° |p : : 1500 -
. : 1000 -
10" - 107 -
I I 5004 __ 4 o]
‘ I ﬁ ”ﬂ I | | | T
100 1 ' ] 1 1 L] ] 100 = L) 1 ' 1 L | 1 1 Ll L]
0.2 0.4 0.6 0.8 1.0 1.2 1.4 -4 -3 -2 -1 0 1 -30 -25 -20 -15 -1.0 -05 00 05 1.0

D" decay time (ps) logio(D? IP (mm)) logiofIP cut) (mm)
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Soft-QCD Outreach

Non

Perturbative Domain

* Free Jazz

e Fully individual

* Results may vary
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https://www.youtube.com/watch?v=l0L2yhnGBbg&ab_channel=NoraMarazaite
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Inspirational meeting in Kaunas prison with Dr. Gediminas Sharpis



https://gedassarpis.substack.com/p/inscribed-hands-particle-physics
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