Belle Il Lab exercise:
Results and discussion

Let us know if you enjoyed ®
it and what can we improve QD
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Worksheet

Exercise table with the list of decays to examine

m->yy

Ks >+ - 0.5

d > K+ K- 1.25
JU > e+e- 3.1
I > p+ p- 3.1
DO > K+mt-

D% > K-m+

D*+ > DO+

D*- - DO m-

B+ > J/U K+

B- > J/Y K-

Belle2Lab Manual
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pion mass
pd B h2
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hZ
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DO meson K- mass
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DO meson mass

h2
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kaon_s mass
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Particle Quark Process
content

uu, dd

ds

(uu, dd), ss
cC

Cu

cd

bu

Mass
GeV

0.1322
0.4962
1.019
3.088
3.090
1.857
1.862
2.005
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5.283
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N. Events N. Particles Width

10k
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7K
2.8k
11k
133k
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58

GeV
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0.0042
0.018
0.014
0.0096
0.00998
0.0008
0.0009
0.155
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Worksheet

Exercise table with the list of decays to examine

m-yy

Ks - 1+ 11 -

¢ - K+ K-
JP - et+e-
JY - p+ p-
DO - K+rt-
Do -, K-mt+
D*+ —, DO T+
D* - D°m
B+ - J/Y K+
B- - JIY K-

0.133

0.496

1.019
3.086
3.090
1.861
1.862
2.005
2.005
5.278
5.278

Belle2Lab Manual
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Pi0O, wrong title of the histo

KS mass
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KS mass
_ ho
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J/PSi mu mass
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J/Psi e mass
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DO K- pi mass
ho
= B Entries 3222709
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D*- mass
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= - Entries 103266
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B mass
hO
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- Mean 5.246
B Std Dev 0.1328
7 = X2 I ndf 13.55/23
= Prob 0.9391
6/— Naw 0.1835
= r 0.03058
. - Mew 5.278
af—
3—
2—
1
0 H 1 | | Hl 1 ” ﬂ” ” J]_L
5.1 5.2 5.3 5.4 5.5

mass (GeV/cZ)



®® Institut
"Jozef Stefan”
® Ljubljana, Slovenija

Worksheet

Exercise table with the list of decays to examine

u ubar mo->yy 8371
d dbar
d sbar Ks > m+ 1 - 0.4206 100000 65957
s dbar
_ s sbar b >K+K- 1.025 10000 398 (?)
_ ¢ cbar b > e+e- 0.2129 10000 338
c cbar Y > p+ p- 3.090/ 2000000 738832
(0.9537)?
_ ¢ ubar DO > K+1t- 1.586 1000000
_ c ubar DO > K-m+ 1.860 1000000
_ c dbar D*+ = DO+
_ B+ > J/U K+ 3.630 100000
_ B- > J/Y K- 3.617 100000

Belle2Lab Manual
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Worksheet

Exercise table with the list of decays to examine

uit —dd mo->yy 0.1349
V2

das Ks > m+ - 0.498

S§ d > K+K- 1.019
cC /P> e+e- 3.096

W > p+p-

DO > K+m-

DO - K-m+

D*+ - DO i+

D*- - DO m-

B+ > I/ K+

B- > J/P K-

Belle2Lab Manual
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x103 ho hO
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Worksheet

Exercise table with the list of decays to examine

uu or dd m->yy 0.1321 100000 267754 0.0052

Belle2Lab Manual

-c~d or c~u Ks = 10+ 10 - 0.4992 100000 242964
_s~s ¢ >K+K- 1.02 100000 15405
- /P > e+e- No data in

Belle II dataset

I > p+ p- No data in

Belle Il dataset
_ DO > K+7t- 1.86 1000000 26235
_ DO > K-m+ 1.86 1000000 24654
_ D*+ - DO i+ 2.005 100000000 306277
_ D*- - DO - 2.006 100000000 275910
_ B+ = J/Y K+ 5.28 100000000 1367
_ B- > J/U K- 5.277 100000000 1313 0.01
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Worksheet

Exercise table with the list of decays to examine

no->yy

- o

_ S b >K+K- 1,02 7085107 1029000 0,004521
_ e U > ete- 3,086 5665997 21330 0,01362
_ WP = pt p- 3,090 5665997 17360 0,009075
_ DO - K+7t- 1,864 7085107 1136000 0,00478
- DO > K-m+ 1,864 7085107 1034000 0,004726
W o

S e

Belle2Lab Manual
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Worksheet

Exercise table with the list of decays to examine

m->yy 1000000 0,0051

- Ks = m+ 1 - 0,4975 1000000 10387 0,0045
_ b >K+K- 1,019 1000000 788 0,002
_ Y > ete- 1000000

_ Y > p+ p- 3,0937 1000000 58 0,0073
_ DO > K+1t- 1,8639 1000000 507 0,0046
_ DO > K-+ 1,8637 1000000 475 0,0044
_ D*+ - DO i+ 2,0054 3000000 303 0,0004
_ D*- > DO 1t- 2,0054 1000000 106 0,0004
_ B+ - J/ K+ 5,2787 7000000 27 0,0094
_ B- > J/Y K- 5,2767 7000000 31 0,0095

Belle2Lab Manual
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Worksheet

Exercise table with the list of decays to examine

U anti-U m™-yy 0.1321 1000000 18963162 0.01722
D anti-D
- ds Ks — T+ 11 - 0.4972 1000000 5819244 0.007284
_ S anti-s ¢ - K+ K- 1.020 1000000 279198 0.007728
C anti-c JPY - e+e- No peak 7000000
observed
_ JIP = p+ p- 3.094 1000000 6256 0.01421
_ C anti-u DO — K+Te 1.862 1000000 1465746 0.02345
_ DO — K-Ti+ 1.829 1000000 1410599 0.08701
cd D*+ — DO 1+ Peak not 1000000
observed
_ anti-C anti-d D*- — DO 1 1.972 1000000 9851 0.01914
_ B+ — JIY K+ 1000000
_ B- - JIy K- 1000000

Belle2Lab Manual
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Pion Mass
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> =
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Ks Mass
35 x103
= PE ho
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- —
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- N 33116
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Phi Mass
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WO rks h eet Sorry, | was a little slow

Exercise table with the list of decays to examine

> yy

Ks > m+m -

b >K+K-

/b > ete- 3.0899 1000000 1778 0.0087
I > p+ p- 3.0939 1000000 2648 0.007
DO > K+t-

DO > K-m+

D*+ - DOm+

D*- > Dm-

B+ > J/P K+ 5.281 7000000 58 0.004
B- > J/P K- 5.278 7000000 86 0.017

Belle2Lab Manual



B mass

hi
: Entries 58
101 Mean 5.299
B 1 StdDev  0.06076
8- xA2 [ ndf 27.18/23
= Prob 0.2483
6 N 10.37
= 5.281
al- & 0.004153
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J/psi Mass

h2
< E Entries 2648
160— Mean 2.882
- Std Dev 0.2581
140f— x*2 I ndf 146.8195
= Prob 5.235e-4
I N 144.4
120— m 3.094
o o 0.007039
100}— po 98.37
- pl -25.77
80—
60—
40
20—
o L 1 l | 1 1 | 1 1 1 l 1 1 1 I 1 1 1 l |
2.6 2.8 3 3.2 3.4
mass (GeV/c2)
Click to fit
Range: min = max = X3/ndf = 146.8 / 95 = 1.545
T—H N2
Function:  Gaus + Poly v N A = ( 20 ) + pO + p]. L ¥
Name Value Min Set Max Step
oL 3.0939 3 32 0.0001
e O 0.007 0 1 0.0001
o N: 144.441 0 10000 0.0001
Polynomial order:
Name Value Min Set Max Step
e pO: 98.3691 -10 98.369136873914 | | 0.0001
e pl: -25.773 -100.4079988216: 0 0.0001
e p2:
* p3:

e p4:




Phi mass

ho
= Entries 107258
00 Mean 1.017
450F Std Dev  0.007242
— X2 / ndf 384.9/95
400 Prob 1.541e-36
— N 324.1
Rt : 1.020
300 o 0.003076
= ) 52.36
250 pl 67.57
200
150
= i 0 ﬁJr"L
100 ?nf TR
— | | ] | I ] | | ] I | ] | | I | | ] | I ] | ] | |
1 1.005 1.010 1.015 1.020 1.025 1,030

mass (GeV/c2)




Phi mass

ho

500
450
400
350
300
250
200
150

100

&ﬂII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|III

i
1 1 1 I 1

Ol
u

Entries 107258
Mean 1.017
Std Dev  0.007242
X2 / ndf 384.9/95
Prob 1.541e-36
324.1
1.020
0.003076
52.36
67.57

=TT

| Click to fit ’

Range: min =

1.005

max =

Function: | Gaus + Poly

Name
ol
e O
e N:

Polynomial order:
Name
e poO:
e pl:
* p2:
. p32
e p4:

Value
1.0197

0.0031
3241284

Value

1.010

1.015

X?/ndf = 385.6 / 95 = 4.059

52.363935054039

67.5691

Min

Min
52.363935054039
1

Set

Set

1.020 1.025 1.030
mass (GeV/c2)

vN-e_(%)z—l—pO—l-pl-:c

M Step
1.025 0.0001
0.004 0.0001
10000 0.0001

Max Step
200 0.0001

67.569163751250 | | 0.0001



J/psi Mass

h2
z 35 Entries 1778
— Mean 3.045
[ Std Dev 0.1399
30_— ’ X°2/ndf 122.4/95
- Prob 0.03079
B N 17.03
25— " 3.090
= o 0.008703
— po 10.80
20— pl 1.642
g H | JL ] \ ﬂ\ I L|
1S$‘ : J1 u IJ U U J { HJ L h
10— i
T T U TR NSNS SN S N SN S RS RS
2.8 2.9 3 3:3 3.2 3.3
mass (GeV/c2)
Range:min= 23 max= 33 x¥ndf=122.4/95=1.288
==
Function:  Gaus + Poly v N - = 20 + pO + p]. g
Name Value Min Set Max Step
o 3.0899 3 32 0.0001
. G 0.0087 0 1 0.0001
o N: 17.0292 0 10000 0.0001
Polynomial order: ¢
Name Value Min Set Max Step
e pO: 10.8001 -10 10.800194377967 | | 0.0001
e pl: 1.6416 -10 10 0.0001
. p2: 0 10
* p3: 10

e p4:

AN
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Worksheet

Exercise table with the list of decays to examine

uu(bar) + dd(bar) + TO>Vy
ss(bar)
- ds(bar) - sd(bar) Ks > 1+ 1 - 0.4976 10 000 77 694 0.00758
_ ss(bar) b >K+K- 1.020 100 000 24699 0.00352
cc(bar) > ete- 3.085 10 000 000 94 226 0.01327
(5665997 —
hadron-2)
_ I > pt p- 3.094 1 000 000 9772 0.00717
cu(bar) DO > K+7t- 1.861 10 000 000 423 096 0.00535
(628975 —
hadron-1)
] 07> fome
_ cd(bar) D*+ - DO+
I =0
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J/Psi to ee Mass

® Ljubljana, Slovenij; Pion Mass _
A0 -
=z - Enlnes 10266 z Entries 94226
160l Mean 0 4260 i Mean 3114
- Std Dev 02248 250 Sld Dev o:nsg
- W2/ ndf 9315761 x'2/nat  390.6/385
140f— Prob 0.005035 05536
- N 1020 3‘033
120f— g 0‘000311 200 001327
- p0 26.58 1353
100 - pl 157 4 -0.7419
80— 150
60f—
401— 100
20
c 1 1 I 1 I 1 1 1 l 1 l 1 1 1
0 0.2 04 0.6 0.3 1 26 28 3 3.2 3.4 3.6 3.8 4
mass (GeV/c2) mass (GeV/c2)
Kaon short Mass J/Psi to mumu Mass
ho ho
- Vo' orers z Entries 9772
— Std De! 03715 "
800E 2! n;v 4065121 Mean 2943
= Prob 1.085s-4 Std Dev 0.3414
- N 2113
700— ) 04978 ¥"2 /ndf 73467380
= - 0007584 Prob 7504225
600 — = e N 5587
- u 3.084
500— = 0.007170
= Nes 502.8
400F— K 41324
300
200
100F—
0 :l Ll l Ll L l L1 I L1 I Ll l L1l I Ll 1 I Ll I Ll 1 I Ll ) | N
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1. 2
mass ((geVICZ) 32 . 36 ma%'se(GeVICZf
Phi Mass D to K Pi- Mass
ho ho
z F ;:::55 21422‘3 z Entries 423096
500(— StdDev 02608 Mean 1836
- X*2 I ndf 7852122 Std Dev 02615
b Prob 2.834e-8 X2/ ndf 97551395
- N 407.5 Prob 5.967e-51
400 " 1020 N 557.2
- o 0003522 .
- po 1606 W 1.861
300}— p1 32 08 o 0.005247
- Neg 12522
- K -1.941
200[—
100—
0 L L | L 1 1 | 1 1 1 | L 1 L | 1 1 1 | 1 I L | N | n N N | | N N | N
1 1.2 1.4 1.6 1.8 2 22 4
mass (GeV/c2) mass%GeV/cZ)
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Worksheet

Exercise table with the list of decays to examine

u\bar{u}, d\bar{d} = TO>VYV 267754 .004756
- u\bar{s}, cc Ks > 1+ 7t - 4972 1M 5819244 .0104
_ S, \bar{s} d >K+K- 1.020 1M 338762 .002384
_ Abar{c} I > e+ e- 3.087 5665997 4002320 .008503
_ I > pt p- 3.0892 5665997 1691552 0.01579
_ C\bar{u} DO > K+Tt- 1.8613 5665997
_ DO > K-m+ 1.8615 5665997 1315173 0.005398
_ c\bar{d}, c\bar{s} D*+ - DO+ 2.005
_ \bar{c}d,\bar{c}s  D*-—>Dom- 2.005
_ \bar{b}u,\bar{b}c B+ ->J/{ K+
_ b\bar{u}, b\bar{c}  B->J/LK-

Belle2Lab Manual
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Worksheet

Exercise table with the list of decays to examine

> yy DL 628975 11201787

Ks > n+ 1 -

b >K+K-

VIESIERE 0.03 5000000 89346763
W > - 0-225 1000000 17836051

DO > K+mt-
DO - K-mt+
D*+ = DO mi+
D*- > DOm-
B+ > J/ K+
B- >/ K-

Belle2Lab Manual
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Worksheet

Exercise table with the list of decays to examine

(UU-dd)/sqrt(2) m®->yy 0.136 100000 267754 0.0052

-ds Ks > ru+ 1t - 0.4975 1000000 2216121 0.02007
_ss ¢ >K+K- 1.020 1000000 58834 0.007232
_cc JJU > e+e-

_ O - p+p- 3.094 1000000 1021 0.007390
_cd DO > K+Tt- 1.864 1000000 124304 0.004799
_ DO > K-+ 1.864 1000000 116836 0.004636
_ D*+ > DO+ 2.001 10000000 193587 0.003351
_ D*- > Dn- 2.004 1000000 28484 0.003283
_ B+ > J/U K+ 5.277 10000000 1313 0.01523
_ B- > J/Y K- 5.277 10000000 1313 0.01523

Belle2Lab Manual
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Worksheet

Exercise table with the list of decays to examine

u\bar{u},d\bar{d} ~ TO>VYy 267754 .004756
- u\bar{s}, cc Ks = e+ 7t - 4972 1M 5819244 0104
_ S, \bar{s} d >K+K- 1.020 1M 338762 .002384
_ Abar{c} I - ete- 3.087 5665997 4002320 .008503
_ I > pt - 3.0892 5665997 1691552 0.01579
_ C\bar{u} DO > K+Tt- 1.8613 5665997 1425141 0.004988
_ DO =5 K-+ 1.8615 5665997 1315173 0.005398
_ c\bar{d}, c\bar{s} D*+ = DO i+ 2.0054 1M 4091 .0005
_ \bar{c}d, \bar{c}s  D*-->Dom- 2.0054 Y 4059 .0005
_ \bar{b}u,\bar{b}c B+ I/ K+ 5.2802 7M 1197 0.009
_ b\bar{u}, b\bar{c} B- > J/U K- 5.2777 7™M 1159 0.0078

Belle2Lab Manual
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Worksheet

Exercise table with the list of decays to examine

Uubar or ddbar TO->yy 0.0161

_ — d >K+K- 1.020 1000000 107258 0.003
_ o — I/ > e+e- 3.085 1000000 33315 0.015
_ ccbar I > p p- 3.088 1000000 11158 0.012
_ cubar DO > K+7t- 1.855 1000000 637696

L 20 e

_ D*+ > DO+

e P

_ ubbar B+ > I/ K+ 5.281 1000000 58 0.004
E =

Belle2Lab Manual
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24/7/2020 Belle Il Particle Discovery

Belle Il Particle Discovery: Describe process —Analyse —Fit results —Discover

premeee | LKL K|

100%
{"analysi ""datasource":"hadron-2.root","list":{"combiner":{"list1":
{"selecto "histogram™:[ {"h1d":{"varname":"GetMass", "name":"mu
neg Mass" "max":"5"}} [}} ,"list2"{"selector":
H {"list1":"","charge "MUON","histogram":[ {"h1d":{"varname":"GetMass", "name":"mu pos
g p|0 MaSS " Mass","nbins":"100", "min":"0","max" ]
x10 e — TS ,"sameparticles":"0","pid":"JPSI","m0":"1","m1":"4" "histogram™:[ {"h1d":{"varname":"GetMass",
=z 60 = e Bl "name":"mumu Mass","nbins":"100", "min":"1","max":"4"}} I}} }}
— 2082847
= o bash -c 'cd src; root -b -1 <.L BParticle.cc+ .L BEvent.cc+ .L Blab2.cc void Blab2::event(){
= e combiner(selector(-1,-1, MUON, histogram(1,0) ,2) ,selector(-1,1,MUON,histogram(1,1) ,3)
55 E— ,0,JPSI,1,4,histogram(1,2) ,1) ; } void Blab2::Init(){ fNeve=1000000; fNfirst=0; fData="hadron-2.root";
= fPrint=0; h1d("GetMass","mumu Mass",100,1,4,2); h1d("GetMass","mu pos Mass",100,0,5,1);
50 h1d("GetMass","mu neg Mass",40,0,5,0); plist(1); plist(2); plist(3); } Blab2 *blab2 = new Blab2();
E Number of Events in the file 5665997
45— Number of events processed: 1000000
= Number of particles: 17836051
40— Average number of particles per event 17.836052
35—
= Blocks
30 :_ Belle Il Masterclass
= Number of events: ([§Iee[e[o[s]
25:— First event: (@)
= Data Source
20 Print particle list? (NEIE
Particle List (. Combine 2 particles
PR VR (I [N (R N N R (Gl 0 O O | O R T [ . N R (RO A L Y O N Y S {
0.12 0.13 0.14 0.15 0.16 17 . :
mass (GeV/c2) Particle

Charge EIED
1/ muon - |
Histograms

Histogram Title {iWRalle]
—

Particle 2 [ Select Particles
Particle
Charge EIED
1/ muon ~ |

Histograms

RIS ClEl BRI Y mu pos M
—

Same particle lists? (I
Set identity to
Min mass [GeV/c2] : §D
Max mass [GeV/c2] :
Histograms

https://belle2.ijs.si/masterclass/ 113
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D
O

Belle I

Phi mass
ho
=2 — .
B Entries 107258
500 = Mean 1.017
450F— Std Dev  0.007242
- X*2 /ndf 384.9/95
400 Prob 1.541e-36
- 324.1
350F— T B mass
= : h1
300— 0.003076 z [
= 52.36 - Entries 58
2501— 67.57 10— Mean 5.200
2003— B 1 Std Dev  0.06076
150 8— "2 /ndf 2718123
= — Prob 0.2483
100F5 —
6f— N 10.37
| 1 L 1 I 1 1 1 1 I 1 L 1 1 I L 1 1 1 I 1 1 1 1 I 1 1 1 1 -
1 1.005 1.010 1.015 1.020 1.025 1.030 — 5.281
mass (GeV/c2) —
4 — 0.004153
Click to fit ’ :
Range: min = max = 102 x2ndf=385.6/95 = 4.059 21—
_IIHIIIII””””JII”IIHIII”IHH”HHII”I

Function: | Gaus + Poly v N (4 ( 20 ) —|—p0 +p1 €T 50

15 5.20 5.3 5.35 5.40
mass (GeV/c2)
Name Value Min Set Max Step
. 1.0197 1 1.025 0.0001
* O 0.0031 0 0.004 0.0001
o N: 324.1284 0 10000 0.0001

Polynomial order:

Name Value Min Set Max Step
* po: 52.363935054039 | |52.363935054039 200 0.0001

e pl: 67.5691 1 67.569163751250 | | 0.0001

. p2: ' .

e p3:

. p4:
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Worksheet

Exercise table with the list of decays to examine

O>yy 0.1319 100000 1247031 0.0052
- Ks = 1+ 7t - 0.4974 100000 1247031 0.0216
- b >K+K- 1.0198 1000000 12385374 0.0064
- Y > p+ p- 3.1019 1000000 12385374 0.0091
_ DO > K+1t- 1.8639 1000000 12385374 0.0014
_ DO > K-ri+ 1.8639 1000000 12385374 0.0024
_ D*+ = DO ri+ 2.0075 7085107 84106066 0.0007
_ D*- - DO rt- 2.0117 7085107 84106066 0.0056
_ B+ - J/P K+ 5.2803 7085107 84106066 0.0062
_ B- > J/U K- 5.2795 7085107 84106066 0.0068

Belle2Lab Manual
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Worksheet

Exercise table with the list of decays to examine

m->yy

Ks > n+m -

d >K+K-
/P > e+e-
I > ptp-

DO > K+mt-
DO > K-m+
D*+ - DO+
D*- > D% m-
B+ > I/ K+
B- > J/ K-

0.1361 35972 41484 0.02231
0.4980 31044 59425 0.01776
1.092 752 9753 0.004689

Belle2Lab Manual
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Z 1000

900

800

700

600

500

400

300

200F

| | | | |
0.09 0.10 0.11 0.12 0.13 0.14 0.15 0.16 02%

Range: min = 009 max= 0.18  x*ndf=286.8/95=3.019

Function: | Gaus + Poly v\N . 6_(%)2 + pO + p]. L

Name Value Min Set Max Step
TR 0.1325 0 1 0.0001
e O 0.0051 0 1 0.0001
« N: 647.9568 0 10000 0.0001
Polynomial order: 1
Name Value Min Set Max Step
« pO: 122.7614 -10 122.7614843305| |0.0001
e pl: 1048.83 -10 1297.458173595| |0.0001
e p2: -3.5478 -10 10 0.0001
e p3: 0 -10 10 0.0001

o p4: 0 -10 10 0.0001



@@ Institut

: @ |Jozef Stefan”
® Ljubljana, Slovenija
Ks Mass
h2
Entries 31044
p=a — Mean 0.4980
420 — Std Dev 0.05573
— X'2/ ndf 127.0/93
— 001113
400— 87.32
— 0.4980
— 001815
— 306.1
380__ 7373
— 199.2
— -4670
360—
340—
320H
300
280
260
240
ST T T T T A T T I T T T A A A Y Y
040 042 044 046 048 050 052 054 056 0,58 860
mass (GeV/c2)
Range: min= 04 max= 06 X?/ndf =127.0/ 93 = 1.366
T \9 K
— (== L
Function: | Gaus + Poly + Expo v N - € ( 20 ) + pO ‘I‘ p]. + L ‘I‘ N €
ETp
Name Value Min Set Max Step
TR 0.49802 -0.20508307166: 1 0.0001
. o 0.0181 0 1 0.0001
« N: 87.3171 0 1000 0.0001
Polynomial order: 1
Name Value Min Set Max Step
« po: [306.1354370932 | |-42.4544629067: 306.1355178406 | |0.0001
. pl: [-73.73138 -73.8665779424 100 0.0001
. p2: -244.86595 -263.897747276« 100 0.0001
. p3: 0 -10 10 0.0001
. p4: 0 -10 10 0.0001
Name Value Min Set Max Step
- K -4.6696 -10 10 0.0001

. Naxp: 199.238 -10 199.2380166323 | | 0.0001
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Worksheet

Exercise table with the list of decays to examine

u-ubar > yy 0.003729
d-dbar
s-dbar Ks > 1+ 1t - 0.4960 600000 0.01581
-
_ s-sbar b >KeK- 1.019 6000000 0.002730
ta— TR
_ c-cbar I > p+ p- 3.094 6000000 0.008099
_ c-u DO > K+11- 1.864 6000000 0.004816
_ c-u DO - K-+ 1.864 6000000 0.004825
_ u-bbar B+ > )/ K+ 5.280 6000000 0.01372

Belle2Lab Manual
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Worksheet

Exercise table with the list of decays to examine

Uubar or Mo yy 0,136 100000
bbbar

133877

Ks - 0+ 1 - 0,4975 1000000 2216121
_ @ - K+K- 1,020 1000000 55526
I cchar U0 — s

_ I - p+ - 3,094 10000000 6087
_cubar DO - K+Tt- 1,864 1000000 32078
_ DO - K-+ 1,864 1000000 29785
_cdbar D*+ _ DO+ 2,005 10000000 95306
_cbard D*- - DO Ti- 2,005 1000000 2016
_ B+ - J/IP K+ 5,281 10000000 1367
_ B- - J/Iy K- 5,277 10000000 1313

Belle2Lab Manual
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Worksheet

Exercise table with the list of decays to examine

(uii — dd)/2 vy 0.13256 10000 180893
- ds Ks = i+ 1t - 0.5883 10000 78998
_ s§ ¢ >K+K- 1.025 10000 2242
[ e - - -
_ > p p- 3.085 628975 7087
_ cii DO > K+1t- 1.860 10000 12386
_ DO > K-ri+ 1.861 10000 13289
_ cd D*+ > DO i+ 2.126 10000 51926
- ¢d D*- > DOrt- 2.101 10000 40304
_ ub B+ > )/ K+ 5.277 7085107 1313
_ ub B- > J/P K- 7085107

Belle2Lab Manual
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Worksheet

Exercise table with the list of decays to examine

m-yy 0.132 MeV 100000 1775312

Ks — 1+ 17 -

¢ - K+K- 1.019 5000000 93 402
Jly — e+ e-

Jy — p+ p-

DO — K+11-

DO — K-1r+

D*+ — DO 1+

D*- — DO -

B+ — Jly K+

B- — J/ly K-

Belle2Lab Manual
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Worksheet

Exercise table with the list of decays to examine

mw>yy 0,1325 50000 11467 0,00976
- Ks = m+ 1 - 0,4954 100000 206004 0,00936
_ b >K+K- 50000
_ Y > ete- 3,078 1000000 3998 0,01787
_ Y > p+ p- 3,082 1000000 7817 0,01562
_ DO > K+1t- 1,861 1000000 257709 0,008366
_ DO > K-+ 1,861 1000000 208395 0,009266

Belle2Lab Manual
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Worksheet

Exercise table with the list of decays to examine

Belle2Lab Manual

U-ubar, d-dbar m>yy 0.136 100000 1778086 0.006

A combination of d- Ks >+ - 0.490 628975 11201787 0.005

sbar and s-dbar
_S-sbar d >K+K- 1.044 628975 11201787 0.029
_C-cbar P >e+e- 3.082 628975 11201787
_ " WP > p+ p- 3.088 628975 11201787 0.007
-cu DO > K+7t- 1.9 628975 11201787 0.02
_ cu DO - K-+ 1.83 628975 11201787 0.018
_cd D*+ = DO r+ 628975 11201787
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Worksheet

Exercise table with the list of decays to examine

Quark content

uubar or ddbar

dsbar or sdbar

ccbar

R cobar

cd

I

cd or cu

Process \EEE] Number of

(GeV/c2) processed
events

m — vy 0.128+-0.012 500.000

Ks — 1+ 17 - 0.49 +- 0.02 500.000

$ - K+K- 1.019 +- 1 Milion
0.009

JP — e+ e- 3.08+-0.05 5 Milions

JAY — P+ p- 3.090+-0.003 5 Milions

DO — K+11- 1.861 +-0.004 5 Milions

DO — K-1+ 1.857+-0.004 5 Milions

D*+ — DO 1+

D*- — DO 1r-

B+ - JWK+

B- - JAP K-

Belle2Lab Manual

8 Milions

2 Milions

18000

2500

1600
77020

73000

Decay width
GeV/c2)

0.05

D

o

Belle IT
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The fit for the Phi meson mass with a Breit-
Wigner

Number
of even

I|IIII|IIII|IIII|IIII|IIII|EJJ

et

lllllllllllllllllllllllllllllllllllllll

100 101 102 Gev/c2
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Belle IT

Jpsi invariant mass fit with a Gaussian

|lﬂll|IIII|IIII|IIII|IIII|HII|HII|lllllllll

lllllllllIllllllllllllllllllllllll

3.09 Gev/c2
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Worksheet

Exercise table with the list of decays to examine

>yy 0.1325 0.005174
- Ks = m+ 1 - 0.4963 357 0.4454
_ d SK+K- 1.019 629 0.03
_ Y > ete- 3.09 435 0.23
_ P > p+p- 3.1 349 0.45
S P
— oL

Belle2Lab Manual
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Worksheet

Exercise table with the list of decays to examine

Uantiu /dantid m->vy 0.1318 . 0.0055

-U s Ks =+ 1t - 0.4973 1000000 12385374 00105
_s antis d >K+K- 1.019 " " 0.0026
_C anti ¢ /P> e+e-

_ - p+p- 3.094 " " 0.007

_c antiu DO > K+Tt- 1.864 « " 0.0087
_ DO > K-+ 1.8637 " " 0.0086
-c anti d D*+ - DO+ 2.005 7085107 84106066 0.008

_ anticd D*- > DOn- 2.007 " " 0.009

_U antib B+ > J/P K+ 5.280 " " 0.009

_Anti ub B- > J/U K- 5.277 7085107 84106066 0.01285
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Worksheet

Exercise table with the list of decays to examine

D

o

Belle I

u \bar{d}

d \bar{s}

u \bar{d}

c \bar{c}
c \bar{c}

m->vyy

Ks > n+ 1 -

¢ >K+K-

P > et+e- 3.85
I > pt p- 3.0893
DO > K+7t-

D% > K-m+

D*+ - DO+

D*- > DO m-

B+ > )/ K+

B- > J/U K-

Belle2Lab Manual

5.66 million 0.015
7 million 66’234 0.0143
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