Analisi del Dati di Belle |l

... LA PRATICA :)
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Ricostruirete alcuni Decadimenti...

.. Utllizzando | dati veri ai Belle I

= potete fare la ricostruzione del seguenti decadimenti attraverso 9 "mission”

3
BT - JIwK™;, Jly— utu,ete”

= \vedlamo |'organizzazione e gli strumenti che avrete a disposizione per 'analisi;

O

® [icostruzione, selezione, fit
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(kL — 15:55 Esercizi di analisi dati e preparazione presentazioni

— — - — —_— . —— - - —_— —

0 rg a n izzaZi O n e m — 17:00 Video confrenz *

= colleghiamoci alla pagina https://belle?.ijs.si/masterclass/ (e linkata sullagenda) su cu
faremo l'analisi di dati di Belle |l

® g| tratta di ricostruire decadimenti, produrre istogrammi e fare gualche fit, il tutto organizzato in
9 "mission!”

= siete suddivisi In gruppl di 2+1 persone (il lavoro di ricerca e un lavoro di team)

= se avete gualche dubbio (gualsiasi dubbio), problemi tecnici, curiosita, ... alzate la mano
e gualcuno arriva )

= alla fine preparerete una piccola presentazione con il materiale da voi prodotto che verra
presentata (in inglese) durante la video conferenza con KEK e le altre scuole
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https://belle2.ijs.si/masterclass/

- m — 15:55 Esercizi di analisi dati e preparazione presentazioni
Video Conferenza e BRI

= Alla video conferenza parteciperanno le scuole che partecipano alla masterclass da
altre citta e ricercatorit collegati da KEK

® durante la video conferenza ci saranno le presentazioni del lavoro degli student

= Cl sara anche un quiz (hon si vince nullal) a risposta multipla

® collegandosi ad una pagina web si apre una finestra

/5 Belle Il Masterclass Quiz giulia - INFN Pisa  Close Window

S C

® guando parte I cronometro dovrete cliccare sulla risposta che ritenete corretta (se cliccate
orima la risposta non viene registratal)
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Iniziamo!

1. collegarsi a https://belle?.ijs.si/masterclass/

2. Inserire un Nickname = cognome e selezionare Il gruppo INFN Fisa
3. cancellare | blocchi sul piano di lavoro

4. cliccare su “Show Mission” per leggere il testo del primo esercizio

Choose your nickname and group

cognome

(Cseiectyourarows ) INEN Pisa
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https://belle2.ijs.si/masterclass/

Gli Strumenti

Rl

- SURPRISE -
A
1assunto Mostrato

del lavoro orima

Save

Load Diagram

Choose your nickname and group

Nickname: Giulia

Select your group  INFN Pisa

Switch to advanced level

Save

About /
Preferences

Blocks

Belle || Masterclass

plano di lavoro: blocchi da com
e per la costruzio

20250319

pinare per la ricostruzione e selezione,
ne di.istogrammi che potrete pol fittare




1. trascinare Il blocco desiderato nello spazio
di lavoro

BIOCChI da COmblnare 2. combinarlo con gl altri blocchi per costruire

strumenti base la vostra analisi
3. click on per eseguire 'analisi

scelta del campione di dat
I . .
<> Belle Il Particle Discovery Belle Il Masterclass

Number of events: (EII) creazione dell'istogramma

Show Mission | Run Analysis First event: ([}
N pEIERSI (-8 Bellell.root +

Print particle list? ((\EJ
I Paticte List combinazione ai 2 particelle

Combine 2 particles

S@‘@Zi@ﬂ@ Particle 1
Particle 2

Same particle lists? [\ 53

S G ERIVAGE electron +

Histogram Title (YEES) Number of bins EZill) Min: [0} Max: &) Variable [iEEhd

Select Particles Simple

Particle

Charge G539
Min mass [GeV/c2] : [1)

Max mass [GeV/c2] : B
Histograms

1/2-) muon ~

Histograms
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Esempio

Number of events: Rloleo[elo]e)
First event: [1))

selezionare Bellell.root Data Source EEINTES
Print particle list?

plano di lavoro

SCrive a schermo la |iSJ[a( Particle List ~ Combine 2 particles
dle”e partice”e flﬂah Particle 1 | i:ﬁ::amc'es Simple S@|@Zi©ﬂo | |’< d|
N ogni per evento o K o Charge (XT3 gualsiasi carica
& crea listogramma del SSILSIREREA SR 4. kaon
. Hi
numero delle particelle HISIEENE -
ﬁﬂa“ Particle 2 ;T Select Particles Simple
Particle seleziono 1 11 d
o -1(s[-3 Any + ' ' '
e qualsiasl carica
72—"‘ Histograms
Same particle lists? [\ 5
— SN ENVAGE D meson v
% Tk WSSl oo I'istogramma della massa
D Ul (/] 1.9000000000000001 9

Histograms nvariante delle copple di K-e
&istogram Title Y E5) Number of bins §[i) Min: ) Max: 210 mass v |
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{B Belle Il Particle Discovery

Show Mission Run Analysis

Mission 1: number of reconstructed particles

In the data you fill find a list of reconstructed particles with their properties stored for each event. Each particle is desribed by its:

* momentum p = (Pmpy,?z):

e energy F,

e electric charge and

e |dentity.

List the particles in the data for several events and plot a frequency histogram of the number of reconstructed particles per event. This is done by using the
"Main" (blue) block and by pressing the "Run Analysis" button.

Try to change the number of events and the data source file and observe how the distribution changes.

Belle Il Masterclass 20250319



Particle List

Particle properties

e momentum (px,py,pz) = (0.204516, 0.139181, -0.0325899)

GeV/c

energy = 0.970883 GeV/c2
charge =1
identity = proton

momentum = 0.250 GeV/c
transverse momentum = 0.25 GeV/c
polar angle theta = 97.50 deg.
cos(theta) = -0.131

invariant mass = 0.938 GeV/c2

ctrl-click su una

particella

Number of Events in the file 7085107

Reconstructed particles of Event 0

px(GeV/c)
-0.0432751
-0.0132683
0.332555
-0.00184963
-0.0322308
0.0373172
-0.0946252
-0.0623856

©ONOODNWN=Z

py(GeV/c)
-0.963279
-0.464986
0.245834
0.10366
0.14432
0.0630525
-0.41141
-0.197319

ista di particelle

pz(GeV/c) p(GeV/c)
2.35054 2.54063
0.329381 0.569982
0.543964 0.683318
0.168331 0.197697
0.252137 0.292301
0.186629 0.200495
1.04789 112973
0.137847 0.248654

Number of particles in the event

e e

Belle || Masterclass

@ 120 "_103 h100
. nloedia ci sono 12.39 Eﬂnt”es 1000099
2 B | ean 12.39
100— particelle per evento | [Std Dev 3243
B Underflow 0
80 Ila Iarghezza \della Overflow 0
- _distribuzione € 3.2 | Integral 1000000
60—
40—
- istogramma del numero
20— | ' ’
- di particelle nellevento
Ol— ] | ] | | ] | ] | | | ] ] ] | | | | |
0 10 30 40 .
N particles
ctrl-click su due particelle
Energy(GeV) Charge ID . . i .
0 EAA46 1 S Particle properties combined from two particles %
1.09783 1 proton
0.697426 -1 pion px [GeV/c] py [GeV/c] pz [GeV/c] E [GeV/c2] k:harge ID
0.242 ol pion -0.0124157 0.0937047 0.233791 0.252177 0 photon
0.323913 1 pion 0.0639491 -0.321978 0.742094 0.811457 0 photon
0.200495 0 photon 50515  -0.2283 0.9759 1.0636 0
112973 0 photon Invariant mass = 0.3524 GeV/c2
0.248654 0 photon
e
20250319 10



“ D . .
<> Belle Il Particle Discovery -

_ che massa ha il fotone?
Run Analysis . .
- Il uo esiste”? che massa ha?

Mission 2: invariant mass

The mass of a particle is defined in terms of particle energy £ and its momentum p. The mass is invariant in any reference system an we call it invariant
mass:

mc? = , /E? — p*c?

In this application, the mass is always calculated automatically.
Plot the distribution of particles according to their mass.

Change particle identity and see how the distribution changes in the following ranges:

e From0to3 GeV/c?;
e From 0 to 0.0005 GeV/c2.

| 1= esiste? che massa ha? Il 0 esiste? che massa ha”?

Belle Il Masterclass 20250319
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“ D . .
<> Belle Il Particle Discovery -

che massa ha il fotone?
Run Analysis ] )

— Run Analysis il o esiste? che massa ha? zero!

no, Non esiste

Mission 2: invariant mass

The mass of a particle is defined in terms of particle energy £ and its momentum p. The mass is invariant in any reference system an we call it invariant
mass:

me? = | E? — p*c?

In this application, the mass is always calculated automatically.
Plot the distribution of particles according to their mass.

Change particle identity and see how the distribution changes in the following ranges:

e From0to3 GeV/c?;
e From 0 to 0.0005 GeV/c2.

| 1= esiste? che massa ha? Il 0 esiste? che massa ha”?

si ha una massa di 139.6 MeV/c2 esiste! ma decade in 2 fotoni e
| | quindi va ricostruito, non si trova

nella lista di particelle finall

Belle Il Masterclass 20250319



“ D . .
<> Belle Il Particle Discovery -

Run Analysis

Mission 3: decay of a neutral pion to photons

From the measured momentum and energy of two particles (p,, E;) and (p,, E,) the mass of the mother particle can be calculated as

(Ey + E»)* — (p1 + p2)°c?)

"Combine two particles" (green) block calculates the mass of the combined particle for each combination of particles.
Plot the mass distribution of a neutral pion 7° which decays to two photons:
w0 — vy

You will find a peak at 0.135 GeV /c?, which is exactly the mass of a neutral pion 7r°.

Il TI0 esiste? che massa ha?
esiste! ma decade In 2 fotoni e

quindi va ricostruito, non si trova
nella lista di particelle finall

Belle || Masterclass 202503
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0

pi0 Invariant Mass Distribution

T — . RO
yy = Entries 315444
4500 Mean 0.1766
2000F Std Dev 0.07441
200 bins tra O GeV/c?2 e 0.3 GeV/c2: 3500§ gndfﬂrﬂow 8
— verflow
10 Invariant Mass Distribution =
100k events PPV STEHT ~ 3000 ;"I;g/rildf 322145;131
z = : - '
4500F— Entries 315444 2500 F— Prob 4.323e-28
= Mean 0.1766 - N 3023
4000 Std Dev  0.07441 2000— u 0.1318
3500 Underflow 0 = o 0.005254
3000 - d dat Overflow 0 1500 = p0 234.3
= Car |Ola | Integral 315444 1000f— 01 10373
200E- corrett = p2 12551
2000 500 = p3 -127891
1500 E_ 0 — | | | I L1 |
1000;_ | | o 0 0.05 0.10 0.15 0.20 OthaSSs (Gewcg)30
500 candidati sbagliati Clck o it
OE T T T T T Range: min = 0.Cmax = 0.2 x?/ndf = 326.7 /91 = 3.590 || Nsignal = 26774 || Npackground = 146765
0 0.05 0.10 0.15 0.20

—

2
Omasss (GeV/cg)30

1
Function: Gaus + Polynomial N c € 2 (

Name

Value

TR

® O

0.1318
0.0053

T—p
g

Min Set
0.12

0

2
V4 po+pr-xztpr-xitpy-x

Max Step
0.155959982 0.0001

0.07092526¢ 0.0001

3

Show/Hide Fit Panel i To Process Show/Hide Send result I

e — ' . o N: 3023.0468 | 0 9458 0.0001

’ pi v
. . Polynomial order: 3
Particle charge: —
0 Name Value Min Set Max Step

Mass [GeV/c2]: 01318 A * pO: 234.2675 0 1000 0.0001

Width [GeV/c2]: - . pl: 103725148 0 100000 0.0001

0.0053 > . p2: 125513793  -10 25548.0901¢  0.0001

3023 » . p3: -127890.661 -133260.806 10 0.0001

. pa: 0 -10 10 0.0001
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Help

Controlla il Risultato e Spediscilo o

Belle Il introduction

B meson reconstruction I

= quando siete contenti della
vostra stima potete controllare  On the way to a B meson
| valore della massa estratto
(NoN e obbligatorio farlo)

1. 7° -7 7° mass 0.134 GeV/c? Congratulations, you have reconstructed a #° meson!

= DOl sottomettete | risultatl iempiendo | campl sotto:

Show/Hide Fit Panel Show/Hide Send result

Particle name: nserite i nome e carical Choose... ¢
Particle charge: della particella (Choose... +
se salvate una Mass [GeV/c2]:

seconda volta | nserite | valor

Width [GeV/c2]:

risultatl, vengono trovati dal fit

Events:

Sovrascritts

Belle Il Masterclass 20250319 15



Worksheet

= | risultat di tutte Ie
VOStre mission
vengono visualizzat
nel worksheet

= alla fine di ogni
esercizio, mandate |
rnsultatl al server
cliccando su:

Send results to server

Belle || Masterclass

Send results to server [

Clear worksheet

il

per cancellare

Close Window

tutte le mission
attenzione! pi0 Invariant Mass Distribution
mission: 3 -~ hO
level: beginner “ = Entries 315444
atticle:  pi 4500 Mean 0.1766
P ' 4000F— Std Dev 0.07441
charge: 0 = Underflow 0
mass: 0.1318 35001— Overflow 0
At - — Integral 315444
width: 0.0053 —
e 3023 e X2 /ndf  325.4/091
events: 0 2500 Prob 4.323e-28
: = N 3023
dliram 2000 u 0.1318
Delete this 3y 1s00F- o 0.005254
W, mission ' - p0 234.3
s T | 1000 f— p1 10373
per cancellare | = p2 12551
. C — p3 -127891
rlSU|tat d' una 0: | | | I | | ] | I | | ] | I ] | ] ] I ] | | | I | | | |
mMissione 0 0.05 0.10 0.15 0.20 0.25 . cevic3F°
20250319




- D . .
<> Belle Il Particle Discovery -

Run Analysis

Mission 4: decay of a neutral kaon to charged pions

Plot the mass distribution of a neutral kaon K? which decays to two charged pions:
KO — wtn™

You will find a peak at 0.498 GeV /c? , which is exactly the mass of a K9.

Belle Il Masterclass 20250319
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Ki— nn”

< 3600

3400

3200

3000

2800

2600

2400

2200

100 bins tra 0.4 GeV/c?2 e 0.6 GeV/c2:

Mass

100k events

h2
Entries 643565
Mean 0.4992
Std Dev 0.05573
Underflow 98911
Overflow 301691
Integral 242963

_lllllllllllIlllllllllllllllllllllllIlll

040 042 044 046

Belle || Masterclass

0.48

0.50

0.52

0.54

0'56masso(?.‘18eV/cg)60

20250319

Mass

x103 h2
= Entries 5819244
=F |Mevents ﬂ Mean 0.4990
- 100 biNs Std Dev  0.05569
301~ Underflow 911885
n Overflow 2691240
o Integral 2216119
26:
243
22|
201
:l | - | l | 1 1 I 1 1 1 I 1 1 1 l | 1 1 I 1 1 1 I 1 1 1 l | 1 1 I 1 1 1 I 1 1 1
040 042 044 046 048 050 0.52 0.56 asso(%% v /cg)ao
Mass
- h2
11000 - Entries 5819244
— 1M events Mean 0.4990
- ' Std Dev  0.05569
10000 |— 300 blﬂS Underflow 911885
_ Overflow 2691240
- Integral 2216119
9000|—
8000:—
7000
6000_1||||||||||||||||||||||||||||||||||||||
040 042 044 046 048 0.50 0.56 asso(%% v /03)50

18



- D . .
<> Belle Il Particle Discovery -

Run Analysis

Mission 5: decay of a ¢ to charged kaons

Plot the mass distribution of a ¢ meson which decays to two charged kaons:
»— K"K~

You will find a peak at 1.02 GeV /c?, which is exactly the mass of the ¢.

Belle Il Masterclass 20250319
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¢d— KK~

phi mass
hO
 Z 4000— .
B | IMewents [T
- 100 DINS | stdbev  0.05992
3000— Underflow 0
= Overflow 72804
25001 ] Integral 107258
2000
1500 f—
1000 f—
500 f—
0 : | | ] ] l ] ] ] | I ] ] ] ] I | ] ] l ] ] ] |
0.95 1 1.05 1.10 118 s (Gevich?”

Belle || Masterclass
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phi mass

Z 450 =
4005 Entries 8043 1 OOK @\/GHTS
—| Mean 1.090 :
350/ Std Dev 0.06011 100 bins
—| Underflow 0
300} Overflow 0
—| Integral 8043
2501+ x*2 / ndf 39.13/28
—| Prob 0.07883
200 N 315.3
=Hv 1.020
1501 o 0.003177 Vnunwm
—| p0 113.8
1001 p1 37.31
—| p2 -5.730
0K p3 -1.013
0:lllllllll|llllllllllllllIllllIllllIllll
0.80 0.85 0.90 0.95 1 1.05 1.10 ma‘ls S1 ?Gev /C})ZO
phi mass
Z 4000 l
- hO
= Entries 180062
3500
- 1 M @V@DJ[S Mean 1.092
3000 100 DiNg | Std Dev 0.05992
— Underflow 0
2500 Overflow 72804
— Integral 107258
2000}~ X2 / ndf 141.4/ 36
- Prob 2.006e-14
1500} N 2599
= U 1.020
1000 o 0.002692
- p0 715.3
500} p1 493.7
0: ] 1 ] ] ] ] ] ] I ] ] | ] I ] | ] ] I ] ] ] ]
0.95 1 1.05 1.10 118 (GeV /012)20

20



- D . .
<> Belle Il Particle Discovery -

Run Analysis

Mission 6: decay of a J/+ to charged leptons

Plot the mass distribution of a J /4 meson which decays to two leptons:
J/v—ee or Jp— pupu
You will find a peak at 3.10 GeV /c?, which is exactly the mass of the J /.

The probability for the production of a J /4 is very small, so you will have to process at least 100000 events.

Belle Il Masterclass 20250319
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J/psi mass

P - ho
+ 900|— ! Entries 16885
J / l/j 3 £ 5Mevents Mean 2.891
l/t l/t - - Std Dev 0.2615
700f— | OO blﬂS Underflow 0
s00F— Overflow 0
= Integral 16885
500 —
400
300[E
J/psi mass 200F_
> e hO =
160 — ‘ Entries 2648 100}— M
E /] I\/| e\/entS Mean 2-882 Ei 1 | 1| I 1 111 I 1 111 I 1 111 I 1 111 I 1 111 I 1 111 I 1 111 I 1 111 I 1 111
140[— -
0: 1 OO blﬂ g Std Dev 0.2581 25 26 27 28 29 3 31 32 3'3mass3(éewc§)'5
- Overflow 0 Josi
100{— Integral 2648 pSI mass >
80| < s00F_ Entries 16885
— - Mean 2.891
60— . wp. OV events Std Dev 0.2615
— — ' Underflow 0
40= 700— 1 OO blnS Overflow 0
- — Integral 16885
20[— 600— X2 /ndf  219.5/80
- J-IMJ'UM - Prob 6.217e-15
0_1|11|1111|1111|111111111[1111]111111111 paa gl 500:_ N 775.7
25 26 27 28 29 3 31 3.2 3'3mass3(éeV/c§)'5 4005_ u 3.094
= o 0.008456
300 p0 1014
- p1 -278.2
200 p2 -3.156
100
E1||||||||||||||||||||||||||||||||||||||||||||||||
2.5

2.6 2.7 2.8 2.9 3 3.1 3.2 3.3 3.(% 2’3.5
mass (GeV/c2)
Belle Il Masterclass 20250319 22



- D . .
<> Belle Il Particle Discovery -

Run Analysis

Mission 7: decay of a D° to charged kaons and pions

Plot the mass distribution of a neutral D° meson which decays to a combinationof K"~ or K 7™
D s K'nm or D> K«
You will find a peak at 1.86 GeV /c?, which is exactly the mass of the DP.

The probability for a production of a DV is very small, so you will have to process at least 100000 events.

Belle Il Masterclass 20250319
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DO mass

hO
= - Entries 86146
O — + 1N events Mean 1.890
—) .72 1400 — . Std Dev 0.05469
- 100 bINs Underflow 0
— Overflow 32927
12001 Integral 53219
B X2 [ ndf 263.0/94
1000 }— Prob 6.475e-18
— N 1008
N u 1.864
800|— o 0.004906
_ p0 928.4
DO mass 600 p1 25.08
hO il p2 -141.2
< B [~ 1=
= Entries 86146 - a
B 400— i~
1400|— ” M events | Mean 1.890 ‘.l.l...l..,1”111”11.1l...ll..ll!Jll‘JTir;L
u TOO biﬂS Std Dev  0.05469 180 182 184 186 188 190 192 194 196 198 ?
1200 Underflow 0 mass (GeV/c2
- Overflow 32927
1000 |— Integral 53219
800|—
600|—
400 —
_lllllllllllIlllllllllllIlllllllllllllll

180 182 184 186 188 190 192 194 196 198
mass (%eV/ch
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“ D . .
<> Belle Il Particle Discovery -

Run Analysis

Mission 8: decay of a B* to a J/¢ and a charged kaon

Plot the mass distribution of a charged B meson which decays to a combination of J/¢ and K
B — J/YK*™ or B  — J/YK~

You will find a peak at 5.28 GeV /c?, which is exactly the mass of the B™.

Use the green block "Combine two particles" and describe the process in two stages.

Be sure to select only the particles with an invariant mass very close to the J /4 mass for further analysis.

Belle Il Masterclass 20250319
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Jhwy — u pu~

J/psi
. - hO

900[- Entries 20800

= Mean 3.052
B00F 10M JL[ Std Dev  0.07814
™ ovens on
6005 100 pbINs Integral 20800
500 ‘
400
300}
200[2
100||||||||||||||||||||ll|llll
2.90 2.95 3 S 310 Thass (GeV/c%)20

Belle || Masterclass
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B mass
- h1
B Entries 434
sof- Mean 0.346
: Std Dev 0.2586
E Underflow 0
sof Overflow 0
- Integral 434
25—
20—
151
10
5F
WWH(L i, .hlm.lm%ﬂn.ﬂ oy,
5 51 52 53 54 55 56

mass (86V/CZ)

26



“ D . .
<> Belle Il Particle Discovery -

Run Analysis

Mission 9: decay of a D** to a D° and a charged pion

Plot the mass distribution of a charged D* which decays to a combination of D%~ or D™
D — K~ or D°—5 K n"
You will find a peak in the D** mass distribution at at 2.01 GeV/c?.

Use the green block "Combine two particles" and describe the process in two stages.

Be sure to select only the particles with an invariant mass very close to the D mass for further analysis.

Belle Il Masterclass 20250319
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K

DT - D%t DY > Kr

D D* mass
S hO
- pd
= Entries 50084 300f-
E DO gt Mean 1.861 = i
= - = Entries 40271
7505— — 74 Std Dev  0.01061 250 Mean 2 008
700F- lCJ)ndfﬂrﬂOW 8 - | StdDev 0.004756
650 — ve ° 200 Underflow 0 -
= 50084 = | Overfow 38917
600 |— N
= 150 Integral 1354
550 |— m
500 100: :
E - oM events
4oo§ 50 100 bIns w
35051-,,,|,.|||||’||||||||||||||||||||llllll :llllllllllllllIllllllllllllllJ—’T‘-l_rL!—lllllllllllllll
1840 1845 1850 1.855 1.860 1.865 1.870 §é§7(%ew 32§80 1970 1975 1.980 1.985 1.990 1995 2  2.005 2‘°1nqas§'?égv@2?2°
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Blocco Viola

scelta del campione di dat

nel file ci sono poco meno di 8 milioni di eventi,
provate prima con pochi eventi (5000) e poi quando siete
contenti delle vostre scelte, aumentate il numero di eventi

_~"ad esempio a 1 milione di eventi
Belle || Masterclass

Number of events: [Eii) _, Inumero del primo evento, 0 va bene

First event: [1))
> dovete selezionare il file Bellell.root

pEIERST I (o) Bellell.root +

Print particle list? {53
Particle List

= scegliete se stampare la lista di particelle finali per i primi event

\Ci attacherete Il blocco verde che ricostruisce Il decadimento
di una particella in 2 particelle finali

Belle Il Masterclass 20250319 29



Blocco Verde Felce

selezione delle particelle

~ Select Particles Simple
- Particle

-1
0

1
_—~scegliete la carica della particella  Any

electron
muon
pion
kaon
proton

photon

Histograms

— scegliete Il tipo di particella

cl attaccherete Il blocco marrone per la

> creazione di un istogramma per la particella
selezionata

Belle || Masterclass
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Phi meson
D meson

D* meson
J/Psi meson
B meson

all particles




B e rrerrrrrrerereerrrroree

Blocco Verde

combinazione di due particelle

Combine 2 particles

Particle 1

Particle 2 /

Same particle lists? [\
SERGERITVAGE electron ~

cl attaccherete il blocco verde felce per la
selezione alle particelle finali in cui decade la
7 particella che volete ricostruire

Particle1 & Particle2 non possono essere scelti dalla
— stessa la lista di particelle se sono diverse (carica,
identita...)

Min mass [GeV/c2] : ('}
Max mass [GeV/c2] : 5

Histograms

> selezionate I'identita della particella ricostruita

— selezione delle particelle ricostruite utilizzando la loro
massa invariante

cl attaccherete il blocco marrone per la
creazione di un istogramma per la particella
selezionata

20250319
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Blocco Marrone

creazione istogrammi

Histogram Title ([(JETYY Number of bins EZi[)) Min: (i) Max: [ Variable E ——

Belle || Masterclass

/

scegliete il titolo
dell’istogramma

/

scegliete Il numero di
bin dell’istogramma

20250319

/

scegliete Il
MIiNimMo € massimo
dell’'istogramma

scegliete la variabile
di cul fare

I'istogramma

variabili di cui si

possono fare
iIstogrammi

mass
momentum
energy
charge
identity
polar angle
cos(polar ang.)
pPX

Py

pZ

pT
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Strumenti per il Fit

scelta del dominio della tTunzione -

scelta della tTunzione di fit «

Click to fit — CEm—

non e obbligatorio fare il fit a tutte le
distribuzioni di massa invariante

Range: min = 1.8 max = 1.9 ¥*/ndf = 6.636e+4 / 97 = 684.1 || Nsignal = 19764 || Npackground = O

T—p

Function: | Gaus + Polynomial ¢]N ’ 6_( do )2 —|— pO —|— p]. * L

Gaus |
Polynomial media <
v Gaus + Polynomial larghezza <
prima ai fare Il fit bisogna
agglustare;

1. MINIMO & massimo valore che |
pDarametro puo acquistare

2. Il valore di partenza di parametri (deve
stare tra min e max!)

3. step: passi del fit per quel parametro

Belle Il Ma

sterclass

Name Value
° L 1.86

. o 0.004

e N: 1577

Polynomial order: 1

Name Value
e pO: 0)
e p1: ’O
° p2: 0
e p3: 0
e p4: 0

Min Set Max
1.82 19
0 ' 0.01599999¢
0 3154
Min Set Max
-10 10
210 ' 10
-10 10
-10 10
-10 10

Show/Hide Fit Panel Show/Hide Send result

Step

0.0001

0.0001
0.0001

Step

0.0001

0.0001
0.0001
0.0001
0.0001

20250319
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Belle || Masterclass

|D(l(l['( \ g
A OCCHI0
S -

Stima dei Parametri /('

orima di fare 1l fit!

Mass
| o Z 1600— , hO
= funzione di fit; - t I'\Eﬂf:;'ss 817223
(w—u)z 1400__ Std Dev 0.02158
N e 4o O ]_ T — Underflow 0
TpPUTP - i Overflow 0
1200 — ! Integral 87878
e 0.001 <6<0.01, o, =0.004 10—
e 600 < py < 1000, p, =800 -
._10<p1<10 pllnlt O _IIII|IIII|IIII|IIII§|l§lIlglllllllllllllll
1.82 1.83 1.84 1.85 186 ‘E§.87 1.88 mass?Gewc1 90
Minit
20250319
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